
standard for that product. A careful consideration of the permitted 
installation locations of this new wiring material indicates it to be 
adequate for the conditions encountered, for example, above a hung 
ceiling. 

For use as the equipment grounding conductor the values of 
resistance compared with similar values for other accepted race- 
ways indicate that the ampacity is acceptable. As a check on this 
ded.uction reference is made to the burn down tests in which flexible 
metallic tubing and flexible metal conduit of steel and aluminum 
were subjected to the same fault current for the same time necessary 
to melt the copper equipment grounding conductor required by Table 
250-95. 

These tests are not an accurate criterion because the comparison 
is with a copper wire conductor which failed in every instance. The 
exact level of performance cannot be established on this basis. 

The arcing test results are predictable in that at best they are a 
measure of the conduit metal thickness. These tests would be mean- 
ingful only if studied in connection with the performance of the 
overcurrent devices involved. The laboratories do not have an accu- 
rate test procedure for the determination of arcing effects so that the 
recorded results are open to debate. 
PANEL RECOMMENDATION: Accept as revised. Revise by chang- 
ing 349-3(d) to read: In branch circuits. Delete 349-3(e). Change 
349-4(e) to read: In lengths over 6 feet. Delete Section 349-14. 
PANEL COMMENT: Product was developed for specific purpose 

.and Panel feels its use as a wiring method should be limited. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
COMMENT ON VOTE: 

WATSON: To differentiate this material from liquidtight flexible 
metallic conduit, it is recommended that the words "without a non- 
metallic cover" be inserted after "liquidtight" in Section 349-1. 

ARTICLE 000mELECTRICAL 
PLASTIC TUBING--(NEW) 

Code-Making Panel No. 8 

Article 000re(New): Reject 
PROPOSAL NO. 148: Add a new section to the National Electrical 
Code to provide for usage of Electrical Plastic Tubing (Thin Wall 
PVC Conduit) 

Article 000--Electrical Plastic Tubing 
A. General 

000-1. Definition: Electrical Plastic Tubing is a nonmetallic i~ceway 
(P.VC) of circular cross section with integral or associated couplings, 
connectors and fittings approved for the installation of electrical 
conductors. 
000-2. Other Articles. Installations for Electrical Plastic Tubing shall 
comply with the provisions of the applicable Sections of Article 300. 
Where equipment grounding is required by Article 250, a separate 
equipment grounding conductor shall be installed in the conduit. 
000-3. Uses Permitted. The use of Electrical Plastic Tubing and 
fittings approved for the purpose shall be permitted in the following 
locations: 

(a) Walls, floors, and ceilings. 
(b) Locations subject to severe corrosive influences as covered in 

300-6 and where subject to chemicals for which the material is 
specifically approved. 

(c) Cinder fill. 
(d) Dairies, laundries, canneries or other wet locations and in 

locations Where walls are frequently washed. The entire tubing 
system including boxes and fittings used therewith shall be so in- 
stalled and equipped as to prevent water from entering the conduit. 
All supports, bolts, straps, screws, etc., shall be of corrosion-resistant 
materials or be protected against corrosion by corrosion-resistant 
materials. 

(e) Dry and clamp locations not prohibited by Section 000-4. 
(f) Underground when encased in concrete. 
(g) For exposed work where not subject to physical damage. 

000-4. Uses Not Permitted. Electrical Plastic Tubing shall not be used: 
(a) In hazardous locations aboveground unless encased in at least 

2 inches of concrete. 
(b) For the support of fixtures or other equipment. 
(c) Where subject to physical damage unless protected, where 

necessary, by pipe, guard strips, or other means. 
(d) Where subject to ambient temperatures exceeding those for 

which the tubing is approved. 

(e) For conductors whose insulation temperature limitations would 
exceed those for which the tubing is approved. 

B. Installation 
000-5. Size. 

(a) Minimum. Tubing smaller than 1/2 inch electrical trade size 
shall not be used. 

(b) Maximum. Tubing larger than 4 inch electrical trade size shall 
not be used. 
000-6. Number of Conductors in Tubing. The number of conductors 
in a single tubing shall not exceed that permitted by the percentage 
fill in Table 1, Chapter 9. 
000-7. Trimming. All cut ends of tubing shall be. trimmed inside and 
outside to remove rough edges. 
000-8. Joints. All joints between lengths of tubing, and between tubing 
and couplings, fittings, and boxes shall be made by a method approved 
for the purpose. 
000-9. Expansion Joints. Expansion joints for tubing shall be provided 
where required to compensate for thermal expansion and contraction. 
000-10. Bends--How Made. Bends of Electrical Plastic Tubing shall 
be so made that the tubing will not be injured and that the internal 
diameter of the tubing will not be effectively reduced. Field bends 
shall be made only with bending equipment intended for the purpose, 
and the radius of the curve of the inner edge of such bends shall not 
be less than shown in Table 346-10. • 
000-11. Bends, Number in One Run. A run of tubing between outlet 
and outlet, fitting and fitting, or outlet and fitting shall not contain 
more than the equivalent of four quarter bends (360 degrees, total), 
including those bends located immediately at the outlet or fitting. 
000-12. Supports. Electrical Plastic Tubing shall be supported as 
required in Table 000-12. In addition, there shall be support within 
5 feet of each box. cabinet, or other conduit termination. 

Table 000-12. Support of Electrical Plastic Tubing 

Tubing Size Maximum Spacing Between 
(Inches) Supports (Feet) 

1/2-1 3 
1 1 / 4 - 2  " 5 

2V2-3 6 
3V2-5 7 

6 8 

000-13. Boxes & Fittings. Boxes and fittings shall comply with the 
applicable provisions of Article 370. 
000-14. Splices & Taps. Splices and taps shall be made only injunction, 
outlet boxes or conduit bodies. Conductors, including splices and 
taps, shall not fill a conduit body to more than 75 percent of its cross 
sectional area at any point. All splices and taps shall be made by 
approved methods. 
000-15. Bushings. Where a tubing enters a box or other fitting, a bush- 
ing or adapter, shall be provided to protect the wire from abrasion 
unless the desigfi of the box or fitting is such as to provide equivalent 
protection. See Section 373-6(c) for the protection of conductors at 
bushings. 

C. Construction Specifications 
000-16. General. 

(a) Electrical Plastic Tubing shall be clearly and durably marked at 
least every 10 feet as required in the first sentence of Section 110-21. 
The designation PVC shall also be included in the marking. These 
markings shall be permanent. 

(b) Conduit bodies shall have a cross-sectional area at least twice 
that of the largest tubing to which they are connected. 
SUBMrfq'ER: Carlon, An Indian Head Company, Cleveland, OH 
SUPPORTING COMMENT: Electrical Plastic Tubing has proven its 
acceptability in undergrotmd use with at least a dozen years of ser- 
vice. This product is similar to Schedule 40 PVC Conduit except 
for some mechanical strengths. At the time that Schedule 40 PVC 
Conduit was approved for aboveground installation, Underwriters 
Laboratories prepared a "Fact Finding Report on Rigid Nonmetallic 
Polyvinyl Chloride Conduit" to analyze the various characteristics 
of the product. A review that included physical properties, effects of 
exposure, mechanical strengths, resistance to arcing, heating of 
branch circuit conductors, and installation and handling resulted in 
aboveground approval of the product. Except for lower crush resis- 
tance (Table i) and beam strength loads, Electrical Plastic Tubing 
compares favorably with Schedule 40 PVC. Even with a lower crush 
the impact resistance of Electrical Plastic Tubing is equivalent to 
that for PVC Schedule A Conduit and EMT (Table If). This is 
demonstrated by its ability to stand up to handling in the field which 
has been proven by its history of use. Its larger inside diameter will 
permit easier wire pulling. Recognizing these characteristics, Elei:- 
trical Plastic Tubing is recommended for aboveground use. Where 
subject to physical damage the proposed article recognizes ElectricalL 
Plastic Tubing and its lower mechanicals and therefore specifies 
protection. 
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Table I 
Actual Crush Tests on Republic Electrunite EMT and Electrical 

Plastic Tubing. Crush Load (pounds) necessary to achieve 
30% deflection. 

Electrical Plastic 
Diameter Tubing EMT 

Min. Max. Min. Max. 

1/2" 912 970 2565 2800 
3/4" 644 687 2100 2160 
1" 423 446 2250 2365 
11/4" 368 ' l 373 2750 2950 
11/2" 480 504 1730 1764 
2" 480 502 1280 1296 
3" 453 475 880 957 
4" 653 682 785 798 

Source: Oklahoma City Laboratories, Carlon, An Indian Head Co. 

Table II 
Impact Resistance Measurements On Carlon Electrical Plastic 
Tubing & Republic Electrunite EMT (UL 651 Requirements) 

& Decrease Inside Diameter 

Diameter Electrical Plastic 
(Inches) Tubing Electrunite 

Min. Max. Min, Max. 

1/2" 11.4 1720 " 18.2 25.1 
3/4" 7.2 9.0 _ ' 22.6 25.9 
1" 3.7 4.9 30.0 32.9 
11/4" 3.2 3.6 26.6 ' 27.8 
I 1/2" 3.0 3.3 43.6 45.1 
2" 4.2 5.4 55.1 56.6 
3" 7.5 10.0 53.6 56.0 
4" 0.7 1.2 45.1 46.6 
Source: Oklahoma City. Testing Laboratory, Carlon, An Indian 

Head Co. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Supporting data does not warrant the use of 
electrical plastic tubing above grade. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Adams, Breting, Day, Drapela, Keith, Landa, 
Lounsbury, Minto, Mui-phy, Veit, Watson, Wells, Young 

NEGATIVE: Sandstedt 
EXPLANATION OF VOTE: 

SANDSTEDT: Same as for Proposal 138. 

ARTICLE 350--FLEXIBLE METAL 
CONDUIT 

Code-Making Panel No. 8 

350-1, 350-2--(New): Reject 
PROPOSAL NO. 149: Insert the following and renumber existing 
sections. 
350-1. Scope. This Article covers flexible aluminum and steel conduit 
and fittings for use as a metal raceway in the installation of wires and 
cables. 
350-2. Definition. Flexible metal conduit is a raceway of circular cross 
section and made of standard weight and thickness metalstrip. Its 
purpose is the en61osing of wires or cables where a flexible raceway is 
required. It permits the pulling in or the withdrawing of the electrical 
conductors after the conduit is in place. 
SUBMITTER: Donald H. Mc lntosh, Senior Design Consultant, E. 1. 
du Pont de Nemours & Co., Inc. 
SUPPORTING COMMENT: Editorial. Clarifies and completes the 
Article by explaining what the Article is about and defines the type of 
conduit used. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Not considered to be' necessary. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

350-5: Reject 
PROPOSAL NO. 150: Amend Section 350-5 (Grounding) to read: 

Flexible metal conduit shall be permitted as a'grounding means 
where both the conduit and the fittings are "listed" for the purpose. 

Exception--Delete 
SUBMITTER: C. J. Crabtree, Huntington Beach, California 
SUPPORTING COMMENT: Amendment would end the non-uniform 
interpretation and administration of this section. The exception is no 
longer necessary due to the clarification of the intent. 

PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Present wording states panel intent of approved 
for grounding. 
VOTE ON PANEL RECOMMENDATION: Un.animously affirmative 

350-5: Reject 
PROPOSAL NO. 151:.Amend Section 350-5 to read: 

Flexible metal conduit shall be permitted as a grounding means 
where both the conduit and fittings are listed for the purpose. 
SUBMITTER: L. Lindsley, Superintendent of Electrical Inspection, 
City of Long Beach, California 
SUPPORTING COMMENT: The deletion of the exception and the 
requirement that the conduit and fittings be listed for the purpose 
clarifies the intent. The requirement that the conduitand fittings be 
approved places the inspector in the position of listing/testing the 
flexible conduit and fittings. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Same as for Proposal [50. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

350-5: Reject 
PROPOSAL NO. 152: Revise to read as follows: 

Where equipment grounding is required by Article 250, a separate 
equipment grounding conductor shall be installed in the conduit. 
SUBMfrTER: Queen City Plastics, Inc., Charlotte, North Carolina 
SUPPORTING COMMENT: "The foregoing systems rely on good 
electrical continuity between joints in order to provide an adequate 
path for fault currents when these systems are used as the equipment 
grounding conductor. The initial continuity between joints is highly 
dependent upon good workmanship. 

However, other factors can adversely affect the continuity between 
joints with time. These include corrosion, loosening of connections 
due to vibration, metal fatigue and general abuse by leaning ladders on 
the system, etc. The only way to assure good continuity is by the use 
of a separate grounding conductor." 

The report entitled "Description of Tests to Determine the Effec- 
tiveness of Ground Fault Paths" further supports this recommenda- 
tion. This report is attached. 

Some major corporations require a separate grounding conductor 
in any raceway system within their own installations. This precaution 
is deemed appropriate by such companies based on actual experience. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Presently covered in 250-9 l(b)(5). 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

350-5: Accept 
PROPOSAL NO'. 153: Add the following sentence at the end of the 
first paragraph in Section 350-5: , 

Where an equipment bonding jumper is required around flexible 
metal conduit, it shall be installed in accordance with Section 250-79. 
SUBMITTER: IEEE 
SUPPORTING COMMENT: Equipment bonding jumpers are fre- 
quently required around flexible metal conduit. For example, Section 
50 I- 16(b) requires equipment bonding jumpers to be provided around 
flexible conduit in Class 1, Division 2 locations. 

Since there are limitations on the use offlexible~metal conduit as a 
grounding means, it is desirable to include a reference to equipment 
bonding jumper requirements in Section 350-5. The reference will 
make it easier for users of the code. to find the bonding jumper 
requirements. 

See proposal for 351-7 for further detail. 
PANEL RECOMMENDATION: Accept 
VOTE ON. PANEL RECOMMENDATION: Unanimously affirmative 

ARTICLE 351--LIQUIDTIGHT 
FLEXIBLE METAL CONDUIT 

Code-Making Panel No. 8 

351-1, 351-2--(New), 351-3--(New): Accept 
PROPOSAL NO. 154: Amend scope and add new Section, 351-2 & ' 
351-3. 
351-1. Scope. This article covers use and installation requirements 
for liquidtight flexible metal conduit. 
351-2. Definition. Liquidtight flexible metal conduit is a raceway of 
circular cross section having an outer liquidtight, nonmetallic, sun- 
light-resistant jacket over an inner flexible metal core with associated 

180 



ARTICLE 90reINTRODUCTION 

Code-Making Panel No. 1 

CHAPTER 1. General: Accept 
PROPOSAL NO. 1: Insert "Chapter 1. General" after " N F P A  No. 
70" on page 70-1. Delete the heading: "Chapter I. General" above 
title of Article 100--Definitions, page 70-4. 
SUBM1TTER: Electric Light and Power Group 
SUPPORTING COMMENT: Section 2- I of the new "Manual of Style 
for NFPA Codes and Standards" states: "The text of a Standard 
should start with a statement of scope . . . .  " The Scope of the Na- 
tional Electrical Code is included in Article 90. Section 90-3, Code 
Arrangement, states "This Code is divided into nine Chapters." In 
the 1975 and earlier editions, Chapter 1 begins with Article 100. 

As a result, informal interpretations have been issued from time to 
time that Article 90 is not part of the Code, is not mandatory and is 
administrative only. 

Making Article 90 part of Chapter 1 will more clearly indicate that 
it is definitely a part of the National Electrical Code text, has the same 
authority as any other Code Article and is not merely an administra- 
tive Article. 
PANEL RECOMMENDATION: Accept 
PANEL COMMENT: It would be appropriate for the entire Code, 
including the Scope, to be comprised within the numbered Chapters. 

The Panel notes the provision in Section A-4 of the NEC Style 
Manual that the Correlating Committee is responsible for the ar- 
rangement and placement of articles within each chapter, and there- 
fore this is a recommendation to the Correlating Committee. 
VOTE ON PANEL RECOMMENDATION:  

AFFIRMATIVE:  Brand, Brown, Giddings, LaFehr, Lutgens, 
Michener, Moser, Sleesman 

NEGATIVE:  Hart 
EXPLANATION OF VOTE: 

HART: The supporting comment of the submitter refers to in- 
formal interpretations which have been issued but has offered no 
specific evidence. However, it would appear that such interpretations 
were proper insofar as the Introduction not being mandatory. I am 
not aware of any interpretation stating that Article 90 is not a part 
of the Code. The subject matter of Article 90 is administrative and 
informational. It is written in the advisory and permissive style. It 
does not contain any mandatory language but does  use the per- 
missive "may" several times. This was a deliberate action by the 
Panel during the recent editorial revision when in all other instances 
the permissive "may" was deleted. 

Article 90 is an introduction and is properly titled "Introduction." 
(It was not numbered prior to the 1959 Edition.) Including the "Intro- 
duction" as part of Chapter 1 would be contradictory to all acceptable 
editorial style. Article 90 is a part of the National Electrical Code but 
it is different than the other articles in that it does not include any 
mandatory requirements. 

90-1(c): Reject 
PROPOSAL NO. 3: 90-1(c) This Code is not intended as "a design 
specification nor" an instruction manual for untrained persons. 
Delete Words in quotes. 
SUBMITTER: Victor V, DeCenzo and Joseph C. Plourde, Detroit, 
Michigan 
SUPPORTING COMMENT:  No matter what the Code was intended 
as, it is and for many years has been a minimum design specification 
for the wiring of dwelling type occupancies denying this does not 
change the fact. The law both God's and man's law places much 
more credence on what is rather than what was intended. The major- 
ity of dwelling type occupancies in this country today were or are 
wired to comply with the NEC and/or local codes where they are 
applicable and usually not one dime more is spent on wiring. 

The standards of the Code should be raised so that a dwelling wired 
to comply with Code is viable and safe. This would eliminate the need 
for many and varied local codes. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: While the supporting comment correctly de- 
scribes the situation that occurs in many cases, the proposal should 
not be accepted because: (1) as a code intended for mandatory appli- 
cation, the NEC should be limited to public health, safety, and wel- 
fare aspects, and (2) very few of the Code provisions are fully ad- 
equate as complete design specifications. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

90-1(d)--(New): Reject 
PROPOSAL NO. 2: Amend Section 90-1 by adding new paragraph (d) 
as follows: 

(d) This Co'de contains requirements for safeguarding persons 
and property by provisions for the use of electricity. 

SUBMITTER: H. H. Watson, P. E. 
SUPPORTING COMMENT: Section 210-26 requiring certain light- 
ing outlets and switching provisions in areas judged to be unsafe 
unless provided with means of illumination was added to the NEC in 
the 1975 Revision. The stated purpose of the Code in Section 90-I(a) 
is to safeguard persons and property from hazards arising from the 
use of electricity. Section 210-26 does not provide a safeguard from 
any hazard arising from the use of electricity but rather requires 
provision for a use of electricity for safety purposes. 

Because this use of electric lighting for safety to persons is so 
intimately associated with other NEC concepts such as the spacing 
of receptacle outlets and the number of required branch circuits in 
dwellings, the purpose of the Code should be amended to forestall 
any probability of Section 210-26 being challenged as not being a 
proper NEC requirement. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: While Section 210-26 of the 1975 Code is an 
excursion into non-electrical safety aspects, the remainder of the 
Code cannot sustain the assumption of responsibility for safeguard- 
ing against nonelectrical hazards that would result from the proposed 
declaration. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

90-2: Reject 
PROPOSAL NO. 4: Amend Section 90-2 to read: 
90-2. Scope. 

(a) Covered. This Code covers: 
(1) Electric Conductors and equipment installed within or on 

public and private buildings or other structures, including mobile 
homes and rec'reational vehicles; and other premises such as yards, 
carnivals, parking and other lots, and industrial substations. 

(2) Conductors that connect the installations to a supply of elec- 
tricity. 

(3) Other outside conductors on the premises. 
(4) Installations in underground coal mines as referred to by the 

Federal Coal Mine Health and Safety Act. 
(b) Not Covered. It does not cover: 

(l) Installations in automotive vehicles, other than mobile homes 
and recreational vehicles, ships, watercraft, railway rolling stock or 
aircraft. 

(2) Installations underground in metal and nonmetallic mines• 
(3) Installations of railways for generation, transformation, trans- 

mission, or distribution of power used exclusively for operation of 
rolling stock or installations used for signaling and communication 
purposes. 

(4) Installations of communication equipment under the exclu- 
sive control of communication utilities, located outdoors or in build- 
ing spaces used exclusively for such installations. 

(5) Installations under the exclusive control of electric utilities for 
the purpose of communication, or metering; or for the generation, con- 
trol, transformation, transmission, and distribution of electric energy 
located in buildings used exclusively by utilities for such purposes or 
located outdoors on property owned or leased by the utility or on 
public highways, streets, roads, etc., or outdoors by established rights 
on private property. 

(e) Special Permission. The authority having jurisdiction for en- 
forcing this Code may grant exception for the installation of con- 
ductors and equipment, not under the exclusive control of the elec- 
tric utilities and used to connect the electric utility supply system to 
the service-entrance conductors of the premises served, provided 
such installations are outside a building or terminate immediately. 
inside a building wall. 
SUBMITTER: IEEE 
SUPPORTING COMMENT: Federal mining regulations now require 
that certain electrical installations in underground coal mines comply 
with the NEC and therefore the NEC is being applied in areas which 
are beyond its originally intended scope. This amendment is offered 
as a means of adapting the NEC to this change in scope. We would 
also like to emphasize that this proposal was originated by the Mining 
Industry Committee of the I EEE Industry Applications Society. The 
Mining Industry Committee is composed of representatives from 
each of the following areas: Consulting Engineers; Manufacturing 
Companies; Mining Enforcement & Safety Administration (Federal 
Enforcement Agency); Mining Companies; Universities; United 
States Bureau of Mines (Federal Research Agency): 

This proposed revision to the 1978 NEC represents the consensus 
of opinion of representatives from each of the above areas. 

Additional historical and statistical data has been compiled and will 
be made available to the NEC Code Making Panels upon request. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: The Code has been developed without specific 
consideration to the specialized needs relating to underground mines 
and the general disclaimer that it does not cover installations under- 
ground in mines should stand, at least for the present. Many provisions 
of the Code should be applicable in such situations and suitable ref- 
erencing of the N EC provisions by cognizant authorities may be 
appropriate but should not be constrained by a scope change in the 
NEC itself. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 



90-2(a): Reject 
PROPOSAL NO. 5: Add the following to Section 90-2(a): 

Additions, modifications, and changes to existing electrical systems 
are covered up to the point at which the new work joins the old work. 
SUBMITTER: Barney P. Best, Best & Hickman Engineers, Inc. 
SUPPORTING COMMENT: We are told that application of codes are 
not retroactive. Yet, in practice, each time a change is made in an 
electrical installation, the entire installation is opened to reinspection 
and the requirement that any portion of the existing system be 
changed. Even though this may not be proper, it is the interpretation 
given it by many enforcing authorities. By not making it clear that 
only the new work will be inspected in accordance with the current 
code, we are encouraging illegal installations made without permits 
or inspections to avoid the possibility of expensive reworking. 

We have also seen houses inspected under the various minimum 
housing programs being forced into complete rewiring, even though 
the reasons for the citation are entirely separate from the wiring. This 
has caused one, home in the neighborhood to inclzr hundreds of dollars 
m rewlnng costs to install wiring in accordance with the current code 
where all of the other homes in the neighborhood have wiring con- 
forming to the code in effect at the time of construction. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Inspection authorities would not accept the 
revision inasmuch as additions and modifications may overload 
existing feeders, services, etc. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

90-2(b): Accept 
" PROPOSAL NO. 6: Revise 90-2(b)(l)to read: 

(b) Not Covered. This Code does not cover: 
(1) Installations in ships, watercraft, railway rolling stock, air- 

craft, or automotive vehicles other than mobile homes and recrea- 
tional vehicles. 
SUBMITTER: L. H. Chapman--Chapman Electric 
SUPPORTING COMMENT: Please read the 1975 N E C - - l s t  Print- 
ing version again. What is the English language telling you in this 
wording? Does it say that the Code does  not cover installations in 
automotive vehicles--other than mobile homes and recreational ve- 
hicles? Does it say that the Code "'does" cover installations in ships, 
watercraft, railway rolling stock or aircraft? Does it say that the Code 
"does not" cover installations in ships, watercraft, railway rolling 
stock or aircraft? My proposed wording places the exception "other 
than" near the end of a sentence which begins "This Code does not 
c o v e r . . ,  other than . . . .  " There can be no doubt that the Code does 
not cover the ships, watercraft, railway rolling stock, aircraft, or 
automotive vehicles other than mobile homes and recreational 
vehicles. Also, my wording says "THIS CODE" instead of a less 
specific "IT." In the event that my wording is not acceptable, then go 
back to the less ambiguous wording of the 1971 NEC. Perhaps, the 
assistance of an expert in the composition of a sentence in the English 
language would help out in this matter. 
PANEL RECOMMENDATION: Accept 
PANEL COMMENT: Present punctuation may have some lack of 
clarity, though misunderstanding does not seem to have occurred. 
The proposal will be an improvement. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

90-2(b): Reject 
PROPOSAL NO. 7: Delete Section 90-2(b) 
SUBMITTER: National Electrical Contractors Association 
SUPPORTING COMMENT: The scope of the National Electrical 
Code is adequately covered in Section 90-2(a). The (b) paragraph is 
confusing and leads to interpretations contrary to the intent. These 
interpretations are in contradiction to the recommendations of the 
Manual of Style for National Fire Protection Association Codes and 
Standards. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The major substance of 90-2(b) has been in the 
Code since 1937. The majority of the Panel, in restudying this re- 
peatedly over a number of years, have recognized the particular 
utility installations that are excluded from the scope as being de- 
signed, installed and maintained by highly specialized and qualified 
people who have a continuing responsibility for the maintenance and 
proper operation of the system. Moreover, in a majority of the states 
such installations are required by regulation to comply with another 
Code which is not entirely compatible with the NEC. 

The deletion of the other parts of 90-2(b) as suggested in this pro- 
.posal would create a confusing and unworkable situation. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Brand, Brown, Giddings, LaFehr, Lutgens, 
Michener, Moser, Sleesman 

NEGATIVE:  Hart 
EXPLANATION OF VOTE: 

HART: The purpose of this proposal is to clarify the intent of the 
scope of the National Electrical Code and to clearly express the 

Scope in accordance with the Manual of Style for NFPA Codes and 
Standards. The third paragraph of Section 2-1 Scope of a Standard 
of this Manual states, "The scope should not contain statements about 
the application of the standard which would exclude a class (es) of 
user and not others covered by the same standard." 

Too often Section 90-2(b) has been interpreted to exempt electrical 
installations covered by Section 90-2(a) merely because they have 
been installed by a utility. The panel comment seems to infer that 
only utilities are highly specialized and qualified to design, install and 
maintain these electrical installations. The laws of physics which 
govern the flow of electricity and its safe use do not recognize or 
distinguish between those who maintain the system when main- 
tenance is limited to replacement. 

The Panel Comment refers to another Code governing these in- 
stallations, l am not familiar with this other Code. While the utility 
companies in most states are governed by the National Electrical 
Safety Code, there is nothing in that Code that provides for or dis- 
cusses the types of installation in question here. But there are re- 
quirements in the NEC that do apply. 

The historical intent of Section 90-2 has been to exclude the elec- 
trical utility system but not to exclude the electrical system on the 
user's property re&ely because it is installed by the utility. 

If there is need or justification to waive the Code requirements 
this can be done through Proposal No. 14, which the Panel has indi- 
ca:ted it will accept. The waiving of the rules should be by the ad- 
ministrative authority but not the installer. 

90-2(b)(5): Reject 
PROPOSAL NOS. 8, 9, 10: Amend Section 90-2(b)(5): 

Installations under the exclusive control of electric utilities for the 
purpose of communication, metering or for the generation, control, 
transformation, transmission and distribution of electric energy 
located in buildings used exclusively by utilities for such purposes 
or on public highways, streets and roads or on legally established 
rights of way across private property of others where such rights 
of way are used to transmit electricity to premises owned by third 
parties. 
SUBMITTER: Ronald J. Toomer, President, Toomer Electrical Co., 
Inc., F. G. LeBlanc, Jr. Exec. Vice President, Saia Electric, Inc., 
Baton Rouge Chapter, Inc. NECA 
SUPPORTING COMMENT: Sfnce the purpose of the Code is the 
practical safeguarding of persons and property from hazards arisifig 
from the use of electricity, and since electric utilities are installing 
more and more electrical equipment and material on private property 
servicing individual property owners, 1 think it is imperative that this 
work be done according to the National Electrical Code. This pro- 
posal does not interfere with their normal rights of servicing the.  
public. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Same as first paragraph of comment on Pro- 
posal No. 7. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Brand, Brown, Giddings, LaFehr, Lutgens, 
Moser, Michener, Sleesman 

NEGATIVE: Hart 
EXPLANATION OF VOTE: 

HART: The Panel Comment is not responsive to the supporting 
comment of the submitters. Also, see my comment to Proposal No. 7. 
COMMENT ON VOTE: 

BRAND: These proposals would require utility service laterals 
to comply with the National Electrical Code. Their acceptance would 
prohibit the widely adopted practice of random lay of primary or 
secondary power conductors with communication concluctors. This 
is not recognized by the NEC. The use of load-break elbows for 
switching of primary conductors, is also not recognized by the NEC. 
These are ifi wide use among utility companies. 

90-4: Reject 
PROPOSAL NO. 11: Amend the first part of the second sentence to 
read as follows: 

The authority having "direct and primary" jurisdiction of enforce- 
ment of the Code . . . .  
SUBMITTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: In many areas of the country, admin- 
istrators, commissioners, mayors, and others without the much 
needed experience, knowledge and background in electrical code 
enforcement are making interpretations of the National Electrical 
Code. It is felt that the best'interest of all the citizens within a given 
inspection territory should be served when such interpretations are 
made by the Chief Electrical Inspector. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: No organization is likely to adopt an outside 
document that would abrogate the organization's lines of command 
and place ultimate authority at some lower level of staff. It must re- 
main with each Code-adopting organization to have approvals made 
at the level where the best expertise is located in that organization. 



Moreover, the proposal would not clearly place the decision in the 
hands of the Chief Electrical Inspector, as indicated in the supporting 
comment, but rather in those of the subordinate inspector "directly 
and primarily" involved in inspecting the particular installation. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Brand, Brown, Giddings, Hart, Lutgens, 
Michener, Moser, Sleesman 

NEGATIVE:  LaFehr 
EXPLANATION OF VOTE: 

LAFEHR: This proposal merits acceptance. The change would 
keep the electrical code within the ranks of electrical inspectors for 
enforcement purposes. 

90-4: Reject 
PROPOSAL NO. 12: Change Section 90-4, first paragraph, second 
sentence to read as follows: 

The authority having jurisdiction of enforcement of the Code will 
have the responsibility of creating a panel or committee of qualified 
electrical contractors for making interpretations of the rules. At 
least five members and to be rotated among the local contractors. 
SUBMITTER: Elmore Joiner, Master Electrical Contractor, St. 
Augustine, Florida 
SUPPORTING COMMENT: The governmental bodies of a county, 
municipality, city, town, or village are people who are elected to 
these positions. They range anywhere from judges, lawyers, doctors, 
contractors, farmers, and laborers and others who have no knowl- 
edge of building trades and especially of electrical trade. These same 
people will hire someone off the street with less knowledge than they 
have to be a building inspector or an electrical inspector or a com- 
bination of all. Some are hired through politics, some relatives, and 
other means, and the governing body has to go along with who they 
hire whether right or wrong to keep from admitting they are wrong. 

Any locality that can afford to hire would surely have enough con- 
tractors to make a reasonable interpretation of the Code and they 
could buy the Code book authoritive interpretation to have at the 
meetings. 

This would stop a lot of the complaints you hear and read about in 
the electrical trade magazines about inspectors being unscrupulous 
about jobs, turning this down for one contractor and letting pass for 
another, and keep the inspector from being the sole authority of the 
electrical trade. 

We should have enough states that have adopted the National 
Electrical Code to have it ratified so that it would be uniform through- 
out the United States, without each locality being so much different. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The NEC is a technical code not intended to 
prescribe administrative details of this nature. NFPA No. 70L, 
although worded as a model for a state law, contains recommenda- 
tions covering the subject matter of the proposal that would be adapt- 
able to other authorities having jurisdiction. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

90-4: Accept 
PROPOSAL NO. 13: Reword the last Paragraph of 90-4 to read: 

The authority having jurisdiction may waive specific requirement in 
this Code or permit alternate methods, where it is assured that equiv- 
alent objectives can be achieved by establishing and maintaining 
effective safety. 
SUBMITTER: C. R. Pierce, Chief Electrical Safety Consultant, City 
of Fresno, California 
SUPPORTING COMMENT: There are many occupancii~s other 
than industrial, research and testing facilities where alternate methods 
could be used. This gives the jurisdiction some latitude to work with. 

This also could be used when new materials are introduced where 
there are no Code Sections to cover them. Both the building and 
plumbing Codes have had alternate methods included for several 
years. 
PANEL RECOMMENI)ATION: Accept 
PANEL COMMENT: Agree with '~Supporting Comment." 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

90-8~(New): Reject 
PROPOSAL NO. 14: Add Section 90-8 to read as follows: 
90-8 

(a) Plans and specifications shall be prepared covering the details 
of electrical work to be performed within the scope of this code. 

Exception No. 1 : For new construction where the total connected 
load to the project is less than 38 kVA. 

Exception No. 2: For existing construction where the connected 
load is increased by less than 19 kVA and the service voltage is less 
than 600 volts. 

(b) Plans and specifications shall be prepared by or under the super- 
vision of a duly licensed engineer, authorized to practice electrical 

engineering within the state, province or political sub-division in 
which the electrical work is to be performed, and snch plans shall 
bear that engineer's seal, signature and date of his approval. 

Exception No. 1 : In those political sub-divisions where no system 
is established for the licensing of  engineers qualified in the f e ld  of  
electrical engineering, the requirements of.this section shall be 
complied with by an individual who, by virtue of  his education, 
training and experience is regarded as an electrical engineer. 
SUBM1TTER: Sheldon Liss, P.E., Liss Engineering 
SUPPORTING COMMENT: On considering the growth of the elec- 
trical construction industry by its technology, complexity, sophistica- 
tion and magnitude of power distribution systems, there is a greater 
need for proper planning and design of electrical systems. An in- 
dividual who, by his education, training, experience and state, or 
province licensing is qualified to provide engineering plans and speci- 
fications for electrical construction. 
.PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The proposal covers administrative matters, 
generally regulated under other legislation and would not be enforce r 
able under the Code. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

ARTICLE 100--DEFINITIIONS 

Code-Making Panel No. 1 

Article 100--Apartment: Reject 
PROPOSAL NO. 15: Amend Article 100 to include the following 
definition: 

Apartment: Shall mean a dwelling unit as defined in this code. 
SUBMITTER: National Association of Home Builders 
SUPPORTING COMMENT: It is NAHB's  opinion that the definition 
section of the N EC is in need of a number of new definitions in order 
to clarify the intent of the Code in several areas. The definitions we 
are recommending are the same ones that are used in the nationally 
recognized model building codes and therefore we feel that the NEC 
should use this same language in order to insure that the building in- 
spector, electrical inspector and builder all interpret the Code cor- 
rectly and in the same manner. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: (1) There is no need for two terms with the 
identical definition (see Proposal No. 42). (2) It is not clear where 
this term is used in the Code that would require a definition. (3) As 
worded, the definition includes a single-family detached residence 
and is thus far from the common understanding of "apartment." 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Article 100--Appliance: Reject 
PROPOSAL NO. 16: Delete the following terms and definitions:- 
Appliance fixed, appliance portable, appliance stationary. 
SUBMITTER: Technical Subcommittee on Definitions of Stationary 
Appliances 
SUPPORTING COMMENT: Although the TSC is considering these 
three terms as a group, it did conclude as a result of its study that there 
is nothing unique about the term "stationary appliance." 

In recognition of the possibility that not all of the recommendations 
will be adopted for the 1978 NEC, the terms under consideration may 
continue to appear in certain NEC requirements. Therefore, the 
deletion of the terms and definitions need not be taken as a first step. 
With the acceptance of the TSC approach, the terms and definitions 
should fall into disuse and found to be unnecessary for future editions 
of the N EC. 

Note: The "Findings" section of the TSC report, as follows, is 
intended to provide general supporting comment. 
Findings 

The Technical Subcommittee fotmd that some requirements for 
fixed appliances, portable appliances, and stationary appliances were 
based on different meanings of the terms. These differences arise 
from the intent of the authors of the requirements at the time the text 
is adopted. In some cases the requirements are based on the means of 
electrical connection of the appliance to the supply circuit. In other 
instances the requirements involve the physical location of the appli- 
ance. The 'TSC noted some requirements that appeared to involve 
both meanings and still others where it was not clear from the word- 
ing what the concerned Code Making Panel intended. 

The Technical Subcommittee suggests that the requirements per- 
taining to appliances differentiate between those that are necessitated 
by virtue of the method of the electrical conn'ection and those that 
relate to the physical location of the appliance. With regards to the 
electrical connections, it is suggested that this be accomplished either 
b;¢ the use of a cord and plug or by a permanent connection, that is, 
without the use of a cord and plug. Requirements pertinent to appli- 



Moreover, the proposal would not clearly place the decision in the 
hands of the Chief Electrical Inspector, as indicated in the supporting 
comment, but rather in those of the subordinate inspector "directly 
and primarily" involved in inspecting the particular installation. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Brand, Brown, Giddings, Hart, Lutgens, 
Michener, Moser, Sleesman 

NEGATIVE:  LaFehr 
EXPLANATION OF VOTE: 

LAFEHR: This proposal merits acceptance. The change would 
keep the electrical code within the ranks of electrical inspectors for 
enforcement purposes. 

90-4: Reject 
PROPOSAL NO. 12: Change Section 90-4, first paragraph, second 
sentence to read as follows: 

The authority having jurisdiction of enforcement of the Code will 
have the responsibility of creating a panel or committee of qualified 
electrical contractors for making interpretations of the rules. At 
least five members and to be rotated among the local contractors. 
SUBMITTER: Elmore Joiner, Master Electrical Contractor, St. 
Augustine, Florida 
SUPPORTING COMMENT: The governmental bodies of a county, 
municipality, city, town, or village are people who are elected to 
these positions. They range anywhere from judges, lawyers, doctors, 
contractors, farmers, and laborers and others who have no knowl- 
edge of building trades and especially of electrical trade. These same 
people will hire someone off the street with less knowledge than they 
have to be a building inspector or an electrical inspector or a com- 
bination of all. Some are hired through politics, some relatives, and 
other means, and the governing body has to go along with who they 
hire whether right or wrong to keep from admitting they are wrong. 

Any locality that can afford to hire would surely have enough con- 
tractors to make a reasonable interpretation of the Code and they 
could buy the Code book authoritive interpretation to have at the 
meetings. 

This would stop a lot of the complaints you hear and read about in 
the electrical trade magazines about inspectors being unscrupulous 
about jobs, turning this down for one contractor and letting pass for 
another, and keep the inspector from being the sole authority of the 
electrical trade. 

We should have enough states that have adopted the National 
Electrical Code to have it ratified so that it would be uniform through- 
out the United States, without each locality being so much different. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The NEC is a technical code not intended to 
prescribe administrative details of this nature. NFPA No. 70L, 
although worded as a model for a state law, contains recommenda- 
tions covering the subject matter of the proposal that would be adapt- 
able to other authorities having jurisdiction. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

90-4: Accept 
PROPOSAL NO. 13: Reword the last Paragraph of 90-4 to read: 

The authority having jurisdiction may waive specific requirement in 
this Code or permit alternate methods, where it is assured that equiv- 
alent objectives can be achieved by establishing and maintaining 
effective safety. 
SUBMITTER: C. R. Pierce, Chief Electrical Safety Consultant, City 
of Fresno, California 
SUPPORTING COMMENT: There are many occupancii~s other 
than industrial, research and testing facilities where alternate methods 
could be used. This gives the jurisdiction some latitude to work with. 

This also could be used when new materials are introduced where 
there are no Code Sections to cover them. Both the building and 
plumbing Codes have had alternate methods included for several 
years. 
PANEL RECOMMENI)ATION: Accept 
PANEL COMMENT: Agree with '~Supporting Comment." 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

90-8~(New): Reject 
PROPOSAL NO. 14: Add Section 90-8 to read as follows: 
90-8 

(a) Plans and specifications shall be prepared covering the details 
of electrical work to be performed within the scope of this code. 

Exception No. 1 : For new construction where the total connected 
load to the project is less than 38 kVA. 

Exception No. 2: For existing construction where the connected 
load is increased by less than 19 kVA and the service voltage is less 
than 600 volts. 

(b) Plans and specifications shall be prepared by or under the super- 
vision of a duly licensed engineer, authorized to practice electrical 

engineering within the state, province or political sub-division in 
which the electrical work is to be performed, and snch plans shall 
bear that engineer's seal, signature and date of his approval. 

Exception No. 1 : In those political sub-divisions where no system 
is established for the licensing of  engineers qualified in the f e ld  of  
electrical engineering, the requirements of.this section shall be 
complied with by an individual who, by virtue of  his education, 
training and experience is regarded as an electrical engineer. 
SUBM1TTER: Sheldon Liss, P.E., Liss Engineering 
SUPPORTING COMMENT: On considering the growth of the elec- 
trical construction industry by its technology, complexity, sophistica- 
tion and magnitude of power distribution systems, there is a greater 
need for proper planning and design of electrical systems. An in- 
dividual who, by his education, training, experience and state, or 
province licensing is qualified to provide engineering plans and speci- 
fications for electrical construction. 
.PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The proposal covers administrative matters, 
generally regulated under other legislation and would not be enforce r 
able under the Code. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

ARTICLE 100--DEFINITIIONS 

Code-Making Panel No. 1 

Article 100--Apartment: Reject 
PROPOSAL NO. 15: Amend Article 100 to include the following 
definition: 

Apartment: Shall mean a dwelling unit as defined in this code. 
SUBMITTER: National Association of Home Builders 
SUPPORTING COMMENT: It is NAHB's  opinion that the definition 
section of the N EC is in need of a number of new definitions in order 
to clarify the intent of the Code in several areas. The definitions we 
are recommending are the same ones that are used in the nationally 
recognized model building codes and therefore we feel that the NEC 
should use this same language in order to insure that the building in- 
spector, electrical inspector and builder all interpret the Code cor- 
rectly and in the same manner. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: (1) There is no need for two terms with the 
identical definition (see Proposal No. 42). (2) It is not clear where 
this term is used in the Code that would require a definition. (3) As 
worded, the definition includes a single-family detached residence 
and is thus far from the common understanding of "apartment." 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Article 100--Appliance: Reject 
PROPOSAL NO. 16: Delete the following terms and definitions:- 
Appliance fixed, appliance portable, appliance stationary. 
SUBMITTER: Technical Subcommittee on Definitions of Stationary 
Appliances 
SUPPORTING COMMENT: Although the TSC is considering these 
three terms as a group, it did conclude as a result of its study that there 
is nothing unique about the term "stationary appliance." 

In recognition of the possibility that not all of the recommendations 
will be adopted for the 1978 NEC, the terms under consideration may 
continue to appear in certain NEC requirements. Therefore, the 
deletion of the terms and definitions need not be taken as a first step. 
With the acceptance of the TSC approach, the terms and definitions 
should fall into disuse and found to be unnecessary for future editions 
of the N EC. 

Note: The "Findings" section of the TSC report, as follows, is 
intended to provide general supporting comment. 
Findings 

The Technical Subcommittee fotmd that some requirements for 
fixed appliances, portable appliances, and stationary appliances were 
based on different meanings of the terms. These differences arise 
from the intent of the authors of the requirements at the time the text 
is adopted. In some cases the requirements are based on the means of 
electrical connection of the appliance to the supply circuit. In other 
instances the requirements involve the physical location of the appli- 
ance. The 'TSC noted some requirements that appeared to involve 
both meanings and still others where it was not clear from the word- 
ing what the concerned Code Making Panel intended. 

The Technical Subcommittee suggests that the requirements per- 
taining to appliances differentiate between those that are necessitated 
by virtue of the method of the electrical conn'ection and those that 
relate to the physical location of the appliance. With regards to the 
electrical connections, it is suggested that this be accomplished either 
b;¢ the use of a cord and plug or by a permanent connection, that is, 
without the use of a cord and plug. Requirements pertinent to appli- 



ance location involve physically fastening the appliance in place by 
means other than the electrical connection or locating the appliance 
in dedicated space. These appliances may be movable within the 
space. The result of either approach is to place the appliance on a 
specific circuit. 

The Technical Subcommittee believes that if these delineations 
were scrupulously observed and universally applied throughout the 
Code, both in the drafting of new requirements pertaining to appli- 
ances and revising current appliance requirements, the confusion 
surrounding the interpretation and application of the three terms under 
review would disappear. Moreover, the TSC believes that adherence 
to this understanding would obviate the need for the three terms. 

As an aid to clarifying the intent of the requirements, the TSC 
suggests that, as required, the following terms or phrases be em- 
ployed: 

Permanently connected; cord- and plug-connected; fastened in 
place; or located to be on a specific circuit. 

There are requirements where in the opinion of the TSC the de- 
letion of tl~e terms "fixed," "portable," or "stationary" will in no 
way affect the requirements. In such cases, it is unnecessary to sub- 
stitute any of the foregoing. 
PANEL RECOMMENDATION:  Retain present definitions in the 
1978 Code. 
PANEL COMMENT: The effectiveness of the TSC recommendations 
will rest largely on other Panels' adoption of the related proposals 
of the TSC which will remove dependence on these terms. While 
awaiting the outcome of those actions, retention of the definitions 
will do no harm. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 
COMMENT ON VOTE: 

MICHENER: The proposal should be held on the docket for the 
1981 Code. 

Article 100~Appliance, Stationary: Reject 
PROPOSAL NO. 17: Revise the definition of appliance-stationary to 
read: 

Appliance--Stationary: An appliance which is not fastened down, 
is not easily moved from one place to another, but occasionally must 
be moved. 
SUBMITTER: Ray Pinkerton, City of Los Angeles 
SUPPORTING COMMENT: The existing definition of appliance- 
stationary does not clearly distinguish between a stationary find fixed 
appliance. It does not say that a stationary appliance is not fastened 
down, therefore it can be secured. It does not specify that it must be 
capable of being moved, therefore it is not required to be moved. It 
appears that any fixed appliance can be considered to be a stationary 
appliance. The proposed wording will help the code user to distin- 
guish between a fixed and stationary appliance. 

Note: This was a submission for the 1975 Code, held on the 
docket. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: The TSC appointed as a result of this sub- 
mission has made numerous recommendations to several panels 
which should result in lack of need for a definition of this term (see 

-Proposal No. 16). With that prospect, revision of the definition at 
this time would not be productive. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Article 100~Approved for the Purpose: Reject 
PROPOSAL NO. 18: Delete definition "Approved for the Purpose" 
and correlate the necessary changes throughout the code section that 
are written with reliance on this definition. 
SUBMITTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: The present definition of "Approved 
for the purpose" is merely suggestive as to where the responsibility 
lies in regard to specifying the purpose for which approval is made 
since the foregoing definition of "Approval" is placed on the shoul- 
ders of the inspector. 

Not only does this create a multitude of standards with inspectors, 
but also with suptJliers, contractors and manufacturers. All are at a 
loss as to just what should be provided. 

One of the field problems that has stemmed from this misunder- 
standing is serious because 430-52 is explicit in its requirements, but 
due to this definition instantaneous breakers are being sold off the 
shelf for any type of use. Consequently, they are being installed as 
main breakers in switchboards, as the disconnecting means in com- 
bination controllers built in.the field by independent manufacturers 
and are being used to replace conventional breakers of the same frame 
size. 

There are also many places in the code where the words "'Approved 
for the purpose" are used with no indication of a specific purpose, en- 
vironment, or description, described in that requirement of the code. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Approval for a specific type of application is an 
important concept, indicative that the code section where the term is 

used requires some particular, added, or special attribute beyond 
"general-use" acceptance. 

The difficulty mentioned in the third paragraph of the supporting 
comment could not properly stem from the present definition. 

The difficulty mentioned in the last paragraph of the supporting 
comment should be addressed to the panels involved. 
VOTE ON PANEL RECOMMENDATION 

AFFIRMATIVE:  Brand, Brown, Giddings, Hart, Lutgens, 
Michener, Moser, Sleesman 

NEGATIVE: LaFehr 
EXPLANATION OF VOTE: 

LAFEH R: The panel should analyze this proposal more thoroughly. 
There are too many individuals and agencies purporting to "approve 
for the purpose." 

Article 100mApproved for the Purpose: Reject 
PROPOSAL NO. 19: Revise definition "Approved for the Purpose" 
to read as follows: 

Approved for the Purpose: Approved for a specific usage, environ- 
ment, or application when so listed and/or described in a list pub- 
lished by a nationally recognized testing laboratory, inspection 
agency or organization concerned with product evaluation; or as 
described in a particular Code requirement. 
SUBMITTER: Bernard E. Auerbach,  Allied Tube and Conduit 
Corporation 
SUPPORTING COMMENT: Present definition of "Approved for the 
Purpose" in the 1975 Code does not fully explain the intent of the 
definition. Since Article 90 specifically points out that the Code is not 
intended to be a design manual, it is apparent that the Code cannot 
and should not try to define the limitations of a product or portions 
thereof to be suitable for a specific use and/or environment. A case in 
point is Section 346-4 wherein corrosion protection is mentioned in 
broad terms. For any specific application, the user must look to the 
listing of the individual product by a recognized testing laboratory 
for information that will describe the suitability of the product to 
withstand the corrosive influence in a particular environmental con- 
dition. The purpose of this proposal is to expand the definition to 
obtain clarity of intent and to call attention to the source of informa- 
tion that will fully describe the product, its uses and limitations. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: Proposal No. 20,q.v., will provide the clarifica- 
tion needed without questioning the ultimate approval right of the 
authority having jurisdiction. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Article ~00mApproved for the Purpose: Accept 
PROPOSAL NO. 20: Add fine print note to definition "Approved for 
the Purpose" to read: 

Suitability of equipment or materials for a specific purpose, environment or 
application may be determined by a nationally recognized testing laboratory, 
inspection agency or other organization concerned with product evaluation by 
testing and/or construction criteria as part of its listing and labeling program. 
See Labeled or Listed. 
SUBMITTER: A. D. Lutgens, Underwriters Laboratories Inc. 
SUPPORTING COMMENT: Because the definition of "Approved 
for the Purpose" follows immediately after the definition of "Ap- 
proved," it has been interpreted by some to mean that only the 
authority having jurisdiction can determine the acceptability of 
equipment or materials for a specific purpose, environment or ap- 
plication. 

Nationally recognized testing laboratories such as Underwriters 
Labor~itories Inc., in the product evaluation conducted as part of 
its Listing and Labeling program, does conduct tests and/or apply 
construction criteria to determine the suitability of some products 
for a specific purpose, ~nvironment or application described in a 
particular Code requirement--for example, products covered in its 
Hazardous Location Equipment List, and bearing the appropriate 
Listing Mark, have been evaluated for use in hazardous (classified) 
locations as defined in Article 500. 

The proposed fine print note will clarify that such evaluation may 
provide basis for approval by the authority having jurisdiction. 
PANEL RECOMMENDATION: Add fine print note as proposed ex- 
cept omit words "by testing and/or construction." 
PANEL COMMENT: The notewill be helpful as also brought out by 
the supporting comment of Proposal No. 19. 

The words deleted in the Panel action seem unnecessary. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

Article 100mAuthority Having Jurisdiction: 
Reject 
PROPOSAL NO. 21: Add the following definition to Article 100: 

Authority Having Jurisdiction: Persons duly appointed by a gov- 
ernmental body, or recognized by a governmental body who by the 



nature of their occupation and/or training are qualified to enforce the 
Code, make interpretations of the rules, decide upon the approval of 
electrical equipment and materials, judge the acceptability of work- 
manship and grant the special permission contemplated in a number 
of the rules to achieve the establishment and maintenance of effective 
safety and procedures. 
SUBMITTER: Bernard E. Auerbach, Allied Tube and Conduit 
Corporation 
SUPPORTING COMMENT: The present Section 90-4 of the Intro- 
duction to the 1975 National Electrical Code, under the title "En- 
forcement," refers to the "authority having jurisdiction." Although a 
definition is embodied in the section, the addition of this definition 
would cleaHy set forth who the authority is and that some criteria is 
set for the qualifications of that authority. In particular, electrical 
inspectors have been held contingently liable in the courts for dam- 
ages resulting from faulty installations. By setting forth the definition 
of that authority, the scope of that authority and their qualifications 
can lend stature and meaning to their functions and help avoid such 
contingent liability. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: Such a definition in the NEC would be ineffec- 
tive. See also Panel Comment on Proposal No. 1 I. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

Article 100--Building, Commercial Use, 
Industrial Use: Reject 
PROPOSAL NO. 22: Add the following definitions to Article 100. 

Commercial Use Building: A building used for the purchase, sale or 
other transaction involving the handling or disposition of any article, 
substance or commodity, including in addition, operation of auto- 
mobile or trailer courts, tourists courts and motels, public garages, 
office buildings, offices of doctors and other professionals, outdoor 
advertising signs and structures, recreational and amusement enter- 
prises, shops for the sale of personal services, places where commod- 
ities or services are sold or are offered for sale. 

Industrial Use Building: A building used for the manufacture, fabri- 
cation, processing, reduction or destruction of any article, substance 
or commodity or any other treatment thereof in such a manner as to 
change the form, character, or appearance thereof, and including 
storage elevators, vehicle storage yards, warehouses, wholesale 
storage and other similar types of use. 
SUBMITTER: C. R. Pierce, Chief Electrical Safety Consultant, City 
of Fresno, California 
SUPPORTING COMMENT: In several sections of the Code these 
types of buildings are referred to, but are not defined. In these sec- 
tions there are requirements or exceptions pertaining to the type of 
use of the building. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: While the proposal has considerable validity, it 
largely depends on examples which are not a complete catalogue of 
uses and would leave in question those that might be most in doubt. 

it is the present opinion of the Panel that distinction between 
the two uses should remain in the judgement of the person on the site 
viewing the particular premises, its intended use, and the Code re- 
quirement involved. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

Article 100--Cabinet: Accept 
PROPOSAL NO. 23: Revise the definition of "Cabinet" changing "in 
which swinging doors are hung" to "in which a swinging door or 
doors may be hung." 
SUBMITTER: R. W. Eckardt, Underwriters Laboratories Inc. 
SUPPORTING COMMENT: Section 240-30, Exception No. 3 and 
UL 50, Standard for Cabinets and Boxes, permit cabinets without 
doors. 
PANEL RECOMMENDATION:  Revise definition to read; i'Cabinet: 
An enclosure designed either for surface or flush mounting and pro- 
vided with a frame, mat, or trim in which swinging doors shall be 
permitted tb be hung." 
PANEL COMMENT: This constitutes acceptance of the proposal 
with substitution of the preferred Code terminology "shall be per- 
mitted to be." 0 
VOTE ON PANEL RECOMMENDATION:  

AFFIRMATIVE:  Brand, Brown, Giddings, LaFehr, Lutgens, 
Michener, Moser, Sleesman 

NEGATIVE:  Hart 
EXPLANATION OF VOTE: 

HART: 1 am opposed to the Panel Recommendation but would 
support the original proposal. 
C O M M E N T  ON VOTE: 

MICHENER: The Panel's editing of the proposal was, I think, 
based on an erroneous extension of the Style Manual's guidance. 
"May" in the proposal was in the sense of likelihood or probability 
rather than permissibility. The Panel's phraseology does not seem 
suitable for a definition. ! believe the verb should be: "are or may be." 

MOSER: To be certain that definitions in Article 100 are not con- 
strued as requirements, the words "are" or "may" ought to be used, 
and terms using the word "shall" ought to be avoided. 

Article 100--Common Neutral Conductor: 
Reject 
PROPOSAL NO. 24: Add new definitions to Article I00, Part A to 
read: 

Common (Neutral) Conductor: A conductor that is connected to a 
common point or points of supply, grounding electrode and equipment 
grounding systems or to an interconnecting conductor between such 
points, and primarily provided to carry load, unbalance or tie currents. 

For the purpose of this Code, and unless specifically redefined, at 
least one common point of the systems is defined to be solidly 
grounded as specified and at designated locations. 
SUBMITTER: Walter V. Chumakov, Sr. Engineer, System Protection 
SUPPORTING COMMENT: Proliferation of the term "grounded con- 
ductor" and its derivatives invites improper grounding connections. 
Many installations are reported to contain uncontrolled grounding of 
neutral conductors, by-pass circuits for ground-fault currents and 
partially or completely defeated ground-fault protection. 

The Code uses the term at least 100 times without explicit defini- 
tions of the conductor purpose oi" the term "neutral conductor." 
Introduction of impedance grounded systems further complicates the 
issues and necessitates special treatment of grounding and neutral 
conductors. 

This proposal deletes the word "grounded" from names of power 
conductors which are not grounded downstream of controlled ground- 
ing points. The adjective "grounded" is retained for power conductors 
which are provided between supply systems and grounding points or 
enclosures, and serve as a possible return path for ground fault 
currents. 

Other standards and newer sections of the Code already use iden- 
tical or similar definitions to clarify connections and simplify identi- 
fication of protective device locations. 

The proposed terms could be used in at least 30 sections of the 
Code. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: Neither this term nor that in the companion 
proposal (No. 45) seems to be broadly used in the Code. The present 
view of the Panel is that introduction of these definitions would only 
add to the proliferation decried in the supporting comment, without 
aiding clarification. Since the proposed definition would involve con- 
nection to the grounding electrode and' equipment grounding system, 
the distinction between this term and Proposal No. 45 ("grounded 
common (neutral) conductor") is not clear. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

Article 100--Conduit: Reject 
PROPOSAL NO. 25: Add the following definition to Article 100: 

Conduit: A raceway of circular cross-section into which it is in- 
tended that conductors be drawn and the term shall include rigid con- 
duit (metallic and nonmetallic), "intermediate metal conduit and 
electrical metallic tubing, labeled and listed and used in conformance 
with the appropriate articles of the Code. 
SUBMITTER: Allied Tube and Conduit Corporation 
SUPPORTING COMMENT: By defihing "Conduit," the repetitious 
listing of the various conduits can be eliminated in the interest of Code 
brevity and clarity. This definition supplements the definition for 
"'Raceway" and clarifies existing mention of the word conduit (only), 
such as in Section 710-32. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: The various Code provisions have been ad- 
justed to existing terminology. Designating EMT, for instance, as 
conduit might cause problems in other Code requirements. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

Article 100--Conduit Body: Accept 
PROPOSAL NO. 26: Amend definition of "Conduit Body" to add the 
following: 

E x c e p t i o n :  B o x e s  snch  as  F S  a n d  F D  or larger cas t  or shee t  m e t a l  
b o x e s  are no t  c lass i f ied  as  condu i t  b o d i e s  even  when  p r o v i d e d  with 
b lank  covers .  
SUBMITTER: E. A. Wiggers--The Lummus Company 
SUPPORTING COMMENT:  The definition as written covers any 
type box, with a cover, used in a conduit system. We do not believe 
this is the intent of the definition. An FS or FD box with a blank 
cover also meets the terms of the definition. If they are considered 
conduit bodies an FSC box could not be used as a device box, which 
is its primary function, since this is prohibited by the last sentence 
of Article 370-6(c). 
PANEL RECOMMENDATION:  Add to present definition a fine print 
note: "Boxes such as FS and FD or larger cast or sheet metal boxes 



are not classified as condui t  bodies. See Table 370-6(a)." Advise  
C M P 9  of  this action. 
PANEL COMMENT:  The  larger boxes,  referred to in the proposal,  
were not intended to be covered by this definition, a's they are pro- 
vided for in Sec. 370-6(a). i f  this has not been clear, perhaps  an ex- 
planatory note should be added. 
VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirmative 

Article 100~Connect0r, Pressure (Solderless): 
Reject 
PROPOSAL NO. 27 and 28: Substi tute the following: 

Connector Pressure, Mechanical: A device that connec ts  two or 
more  conductors  or connects  one or more conductors  to a terminal by 
means  of  pressure  maintained by mechanical  means  such as one or 
more  screws,  springs or bolts. 

Connector Pressure, Compression: A device that connec ts  two or 
more  conductors  or connec ts  one or more conductors  to a terminal 
by means  of  applied deformation .of the connector  and conductor  by 
an application tool which is removed before service. This  includes 
hand,  mechanical ly  driven and hydraulic compress ion  tools. 
SUBMITTER: Manufactur ing Chemis t s  Associa t ion and IEEE  
(Identical proposals  from two submitters)  
SUPPORTING COMMENT:  The  very substantial  difference between 
these  two classes  of  connec tors  amply justifies the separat ion sug- 
gested above.  The  word "p res su re"  in the existing definition sugges ts  
that such a terminal might be one of  the compress ion-deformat ion  
type, so to accurately define the device it becomes  necessary  to in- 
clude the words "mechanica l"  or " compres s ion"  for clarity. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT:  The  "very  substantial  differences" between the 
two c lasses  are not  explained in relation to Code application. The  
Panel expec ts  that  both types will be subjected to adequate  perfor- 
mance  requirements  so that they may be used interchangeably,  sub- 
ject  to any approval limitations. 

In any  event,  the specific te rms  are not  used in sufficient places in 
the Code  to meri t  definition in Article 100. 
VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirmative 

Article 100mConnector, Welded--(New): 
Reject 
PROPOSAL NO. 29 and 30: Add new section: 

Connector, Welded: A device which conriects two or more con- 
ductors  or connects  one or more conductors  to a terminal by means  of  
thermal,  friction or pressure  fusion of the ends  or other  parts of  the 
conductors  and/or  terminal device. 
SUBMITTER: Manufactur ing Chemis t s  Associa t ion and IEEE 
(Identical proposal from two submitters)  
SUPPORTING COMMENT:  T he  extens ive  use  of  this type of  con- 
nector, particularly with the larger conduc tor  sizes and especially 
a luminum,  justifies inclusion of the definition proposed.  
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT:  While there may be extensive  use  of  this type of 
connector ,  there is no indication of  use  of the term in the Code and no 
indication that a definition would be needed. 
VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirmative 

Article 100--Construction Site: Reject 
PROPOSAL NO. 31 and 32: Add a new definition: 

Construction Site: A location where  construct ion,  remodeling, or 
demolit ion of  buildings, s t ructures ,  equipment  or similar activity is 
under taken;  which is exposed  to, or  protected only by temporary  
means  from, outdoor  weather  conditions,  dampnes s  or wetness ;  and 
where  temporary  electrical power  and lighting installations are used.  
SUBMITTER: G T E  Service Corporat ion of  Genera l  Te lephone  and 
Electronics 
s u P P O R T I N G  COMMENT:  This,  or  a similar definition, is needed for 
uniform interpretation and enforcement  of  the Code.  It would help 
eliminate uncer ta inty  over  installation or construct ion activity in en- 
closed locations. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT:  The  support ing c o m m e n t  properly points to an 
uncer ta inty  about  construct ion activity in enclosed locations, but 
C M P I  believes that the proposal is not a complete  or  accepted defi- 
nition, and would prefer to have the Panels directly involved with con- 

" struction site requirements  either take care of  the uncer ta inty  within 
their own sect ions or propose a definition that  would correlate prop- 
erly with their intentions. 

Note:  Proposal No. 32 was an inadvertent  duplicate as a result  of  
multiple correspondence.  
VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirmative 

Article 100mCopper-Clad Aluminum Con- 
ductors~(New): Accept 
PROPOSAL NO. 32A: Add new definition: 

Copper-Clad Aluminum Conductors: Conductors  drawn from a 
copper-clad a luminum rod with the copper  metallurgically bonded to 
an a luminum core. The  copper  forms a min imum of 10 percent  of  the 
cross-sect ional  area o f  a solid conductor  or  each strand o f  a s t randed 
conductor .  
SUBMITTER: C M P  1 
SUPPORTING COMMENT:  The  term "copper-clad a luminum con- 
ductor"  as used in Articles 110 and 310 identifies specific conduc tor  
construct ions,  particularly from the s tandpoint  of  percent  copper.  
PANEL RECOMMENDATION:  Accept  
PANEL COMMENT:  There  may be need to dist inguish between the 
cladding intended in the present  Code usage and a construct ion in- 
volving only a thin copper  flash. 
VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirmative 

Article 100--Corrosion Protection: Reject 
PROPOSAL NO. 33: Add the following definition to Article 100: 

Corrosion Protection: A coating applied to metallic materials  used 
in wiring, such as raceways,  conduit ,  cable shea ths  and armor,  boxes  
and fittings for the purpose of  protecting against  corrosion for the 
envi ronment  in which they are used.  Such usage shall be in accor- 
dance with the s tandards  and condit ions for which the corrosion pro- 
tection is deemed suitable as described in the published list of  the 
recognized testing laboratory, inspection agency or o ther  organization 
labeling and listing the product.  See Section 300-6. 
SUBMITTER: Bernard E. Auerbach ,  Allied Tube  and Condui t  
Corporat ion 
SUPPORTING COMMENT:  Sections of  the Code present ly  prohibit 
use  of  materials in concrete  and/or  direct contact  with the earth, 
"un less  made of  a material judged suitable for the condition, or unless  
corrosion protection approved for the condition is p r o v i d e d . . . "  
is very often misunders tood.  Al though the definitions of  "Labe led"  
and "L i s t ed"  infer that reference should be made to the published 
listing of  the labeling organization for clarification of  the condition 
for which the  corrosion protection is suitable, quite often the exis- 
tence of  such a publication is not  known, used,  or  clearly unders tood.  
This  definition would clarify the intent and meaning of  the s ta tement ,  
"un less  made of  material judged suitable, etc. ,"  and draws attention 
to the published list and its source  to avoid misinterpretat ions and 
lack of  information. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT:  As  a definition, the proposal would not  be fully 
acceptable since corrosion protection may result  from other  means  
than a coating. If amplification of  the present  Code is needed,  it 
might best be in a fur ther  note in Section 300-6. 
VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirmative 

Article 100mDead Front: Accept 
PROPOSAL NO. 34: A m e n d  Article 100 "Def in i t ions"  to read: 

Dead Front: There  are no live parts exposed  to a person on the 
operating side of the equipment  whereby accidental contact, may be 
made.  
SUBMITTER: Michigan Chapter  International Associa t ion  of  
Electrical Inspectors .  
SUPPORTING COMMENT:  The  Note  at the top of  Article 100 states 
"(2) only those terms used in two or more  Articles are defined in full 
in Article 100." 

Dead Front is used in Article 384-18, Article 520-21 and Article 
665-2. 

The  second reason for this proposal is this definition is required 
for the proposal we are submitt ing regarding Section 230-62(c). 
PANEL RECOMMENDATION:  Add definition: 

Dead Front: There  are no live parts exposed  to a person on the 
operating side of the equipment .  

Inform. CMP23  of  this action. 
PANEL COMMENT:  While the need for a definition is not  strong, the 
support ing c o m m e n t  indicates that one would be appropriate.  Th e  
proposed definition can be shortened by omiss ion of  the last six 
words  without loss of  intent. 

• VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirmative 
C O M M E N T  ON VOTE: 

M I C H E N E R :  I believe the definition should be edited to begin: 
"Wi thou t  . .  " instead of  "The re  are no . . . .  " 

Article 100inDifferent Systems: Reject 
PROPOSAL NO. 35: Add to Article 100: 

Different Systems: Those  which derive their supply from different 



sources', or from individual transformers of banks of transformers 
which do not have their secondary windings interconnected, or from 
individual service switches. 
SUBMITTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: The term different systems is used in 
several Code sections but has little meaning unless it is defined. It 
could mean different circuits, different services, different voltages, 
etc. These would be meaningless in several Code applications. It is 
important t'or uniform application and proper understanding to have 
this term defined. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: While the subject may merit further study in 
conjunction with other Panels who use the term, the definition pro- 
posed is unacceptable as it would improperly classify as separate 
systems those conductors which, although coming from a single 
service, happen to have' separate service disconnecting means under 
the "rule of 6" of Section 230-7 I 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Brand, Brown, Giddings, Hart, Lutgens, 
Michener, Moser, Sleesman 

NEGATIVE:  LaFehr 
EXPLANATION OF VOTE: 

LAFEHR: The Panel should reconsider. Service disconnecting 
means "do" stand for "different systems" when system maintenance 
is considered. 

Article 100~Dwelling: Reject 
PROPOSAL NO. 36: Amend Article 100 to include the following 
definition: Dwelling--when used in this Code without other qualifica- 
tions, means a structure occupied exclusively for residential purpose 
by not more than two families. 
SUBMITTER: National Association of Home Builders 
SUPPORTING COMMENT: It is N A H B's opinion that the definition 
section of the NEC is in need of a number of new definitions in order 
to clarify the intent of the Code in several areas. The definitions we 
are recommending are the same ones that are used in the nationally 
recognized model building codes and therefore we feel that the NEC 
should use this same language in order to insure that the building 
inspector, electrical inspector and builder all interpret the Code cor- 
rectly and in the same manner. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The basic use of a dwelling is a dictionary 
matter that does not need Code space. There is no substantiation that 
Code usage of this unmodified term involves the concept "not more 
than two families." 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Article 100inDwelling, Multi-Family: Accept 
PROPOSAL NO. 41: Add the following term and definition to Article 
100: 

Multi-Family Dwelling: a building containing three or more dwell- 
ing units, 
SUBMITTER: Working Group of CMP2 
SUPPORTING COMMENT: The addition of these terms and defini- 
tions will clarify ahd assist in the uniform application of certain re- 
quirements in two of the Articles under the jurisdiction of CMP2, 
The proposal is intended to be responsive to the concerns brought 
to the attention of individual members of CMP2. Amendments 
consistent with this proposal have been proposed for Articles 210 
and 220. 
PANEL RECOMMENDATION: Accept 
PANEL COMMENT: See Proposal No. 38. 
VOTE ON PANEL .RECOMMENDATION: Unanimously affirmative 

Article 100inDwelling, One-Family: Accept 
PROPOSAL NO. 38: Add the following term and definition to Article 
100: 

One-Family Dwelling: a building containing one dwelling unit. 
SUBMITTER: Working Group of CMP2 
SUPPORTING COMMENT: The addition of these terms and defini- 
tions will clarify and assist in the uniform application of certain re- 
quirements in two of the Articles under the jurisdiction of CMP2. 
The proposal is intended to be responsive to the concerns brought to 
the attention of individual members of CMP2. Amendments consis- 
tent with this proposal have been proposed for Articles 210 and 220. 
PANEL RECOMMENDATION: Accept 
PANEL COMMENT: The Pane! is tentatively accepting the four 
definitions proposed (Nos. 40, 41, and 43 in addition to the above) 
on the expectation, considering the source of the proposal and the 
supporting comment, that these definitions will coordinate with likely 
revisions in Articles 210 and 220. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Article 100~Dwelling, Single Family: Reject 
PROPOSAL NO. 37: Add the following definition to Article 100: 

Single Family Dwelling: A residential structure consisting of one or 
more floors and having no walls or floors in common with any other 
residehtial structure; or a structure having direct ingress and/or 
egress to each residential unit on the ground or first floor level shall 
be considered as single family dwellings as it applies in this Code. 
SUBMITTER: Bernard E. Auerbach, Allied Tube and Conduit Corp. 
SUPPORTING COMMENT: Family type dwellings are mentioned 
within the Code (Example: Section 336-3), however, no definition is 
offered for these various types of dwellings. Some confusion has 
arisen as to what the intent is in the Code, therefore, in the intere'st of 
clarity, definitions for such dwelling should be added to Article 100. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Although the supporting comment mentions 
"some confusion" it does not present a definitive problem. 

The definition proposed would be unacceptable as it would de- 
scribe a .block long row of attached residential units as one "single- 
family dwelling". 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Article 100~Dwelling, Two-Family: Reject 
PROPOSAL NO. 39: Add the following definition to Article 100: 

Two-Family Dwelling: A residential structure consisting of one or 
more floors and having walls and/or floors in common, for the pur 
pose of housing families. 
SUBMITTER: Bernard E. Auerbach, Allied Tube and Conduit 
Corporation 
SUPPORTING COMMENT: Family type dwellings are mentioned 
within the Code (Example: Section 336-3), however, no definition is 
offered for these various types of dwellings. Some confusion has 
arisen as to what the intent is in the Code, therefore, in the interest of 
clarity, definitions for such dwellings should be added to Article I00. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The definition proposed by the working group 
of CMP2 (Proposal No. 40) has more promise of compatibility. 
Moreover the proposal may have some technical flaws, such as call- 
ing for floors and walls but no roof. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Ar.ticle 100--Dwelling, Two-Family: Accept 
PROPOSAL NO. 40: Add the following term and definition to Article 
100: 

Two-Family Dwelling: A building containing two dwelling units 
SUBMITTER: Working Group of CMP2 
SUPPORTING COMMENT: The addition of these terms and defini- 
tions will clarify and assist in the uniform aplSlication of certain re- 
quirements in two of the Articles under the jurisdiction of CMP2. 
The proposal is intended to be responsive to the concerns brought 
to the attention of individual members of CMP2. Amendments con- 
sistent with this proposal have been proposed for Articles 210 
and 220. 
PANEL RECOMMENDATION: Accept 
PANEL COMMENT: See Proposal No. 38. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Article 100--Dwelling Unit: Reject 
PROPOSAL NO. 42: Amend Article 100 to include the following 

• definition: 
Dwelling Unit: Is a single unit providing complete independent liv- 

ing facilities for one or more persons including permanent provisions 
for living, sleeping, eating, cooking and sanitation. 
SUBMITTER: National Association of Home Builders 
SUPPORTING COMMENT: It is NAH B's opinion that the definition 
section of the N EC is in need of a number of new definitions in order 
to clarify the intent of the Code in several areas. The definitions we 
are recommending are the same ones that are used in the nationally 
recognized model building codes and therefore we feel that the NEC 
should use this same language in order to insure that the building 
inspector, electrical inspector and builder all interpret the Code cor- 
rectly and in the same manner. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT- The very similar proposal (No. 43) of the Work- 
ing Group of CMP2 has more promise of compatibility with usage 
in other Code articles. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 



Article 100~Dwelling Unit: Accept 
PROPOSAL NO. 43: Add the following term and definition to Article 
100: 

Dwelling Unit: A single unit providing independent living facilities. 
including permanent provisions for sleeping, eating, cooking, and 
sanitation 
SUBMITTER: Working Group of CMP2 
SUPPORTING COMMENT: The addition of these terms and defini- 
tions will clarify and assist in the uniform application of certain re- 
quirements in two of the articles under the jurisdiction of CMP2. 
The proposal is intended to be responsive to the concerns bro0ght 
to the attention of individual members of CMP2. Amendments 
consistent with this proposal have been proposed for Articles 210 
and 220. 
PANEL RECOMMENDATION: Accept 
PANEL COMMENT: See Proposal No. 38. 
VOTE ON PANEL RECOMMENDATION: Unanim9usly affirmative 
COMMENT ON VOTE: 

MICHENER: Sleeping and eating provisions usually consist of 
furniture, linens, and tableware, which are not permanent and gen- 
erally not even present during the electrical inspection of a new 
dwelling. 

Moreover, the definition is unclear as to what the facilities are 
"independent" of. As written, the definition wot, ld seem to indicate, 
for instance, that the cooking and sanitation facilities are self-con- 
tained and independent from electric or gas utilities or common 
sewerage systems. 

1 believe the definition needs considerable improvement if it is to 
add any clarity beyond the common understanding of the English 
words. An attempt at such improvement could be assisted if CMP1 
were informed of the "concerns" that the Supporting Comment 
states were brought to the attention of individual members of CM P2. 

SLEESMAN: In light of the submitting source and supporting 
comment and the fact that Proposals 38, 40, and 41 tie in directly 
with this term and definition, I feel it warrants favorable consider- 
ation for the preprint where it will have exposure for further comment. 
The reference to "'permanent" is of some concern as being clearly 
enforceable on inspection. 

Article 100~Grounded Common (Neutral) 
Conductor: Reject 
PROPOSAL NO, 45: Add new definition to Article 100, Part A to 
read: 

Grounded Common (Neutral) Conductor--(Solidly Grounded Sys- 
tems): A solidly grounded conductor that connects a common 
(neutral) terminal of the supply system to a junction point of the 
common (neutral) conductor and the electrode or equipment ground- 
ing system, and is provided to carry load, unbalance, tie and ground- 
fault currents. 
SUBMITTER: Walter V. Chumakov, Sr. Engineer--System Pro- 
tection 
SUPPORTING COMMENT: See Proposal No. 24. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The proposed term does not have the Code 
usage that would qualify it for inclusion in Article 100. Its introduc- 
tion would not mitigate the proliferation decried ill the supporting 
comment. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Article 100--Grounding Conductor 
Equipment: Accept 
PROPOSAL NO. 46: Revise the definition of Grounding Conductor 
Equipment to read: 

Grounding Conductor, Equipment: The conductor used to connect 
the noncurrent-carrying metal parts of equipment, raceways, and 
other enclosures to the system grounded conductor and/or the 
grounding electrode conductor at the service equipment or at the 
source of a separately derived system. 
SUBMITTER: J. D. Oelger, Professional Engineer 
SUPPORTING COMMENT: The existing definition for an equipment 
grounding conductor is incomplete because it does not include equip- 
ment grounding conductors for separately derived systems. The 
connection of equipment grounding conductors at the source of a 
separately derived system is specifically covered in Sections 250-26(a) 
and 250-50. 

Equipment grounding conductors are installed to provide a ground- 
fau'lt current return path to the source of the electrical system. In the 
case of a separately derived premises wiring system, the source is the 
generator, transformer, or converter which supplies the system. 
Separately derived systems are commonly used to supply premises 
wiring, therefore, they should be included in the definition for an 
equipment grounding conductor. 
PANEL RECOMMENDATION: Accept, subject to concurrence by 
CMP5 

PANEL COMMENT: The supporting comment seems valid. The 
proposal should be screened by CMP5. 

The comma after "equipment" in the term corrects an editorial 
error as the definition is of a type of conductor, not of equipment. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Article 100~Grounding Electrode Conductor: 
Accept 
PROPOSAL NO. 47: Revise the definition of Grounding .Electrode 
Conductor to read: 

Grounding Electrode Conductor: The conductor used to connect the 
grounding electrode to the equipment grounding conductor and/or 
to the grounded conductor of the circuit at the service equipment or at 
the source of a separately derived system. 
SUBMITTER: J. D. Oelger, Professional Engineer 
SUPPORTING COMMENT: The existing definition for a grounding 
electrode conductor is incomplete because it does not include a 
grounding electrode conductor for a separately derived system. 
Section 250-26(b) covers the grounding electrode conductor for a 
separately derived system, and requires it to be sized in accordance 
with Section 250-94 which covers the size of the grounding electrode 
conductor. 

Separately derived systems are commonly used to supply premises 
wiring, therefore, they should be included in the definition of a ground- 
ing electrode conductor. 
PANEL RECOMMENDATION: Accept subject to concurrence by 
CMP5. 
PANEL COMMENT: The supporting comment seems valid. The pro- 
posal should be screened by CMP5. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Article 100--Ground-Fault Circuit-Interrupter: 
Accept 
PROPOSAL NO. 44: Add definition of Ground-Fault Circuit-Inter- 
rupter. Use same wording as given in 680-4. Delete definition ifi 
680 4. 
SUBMITTER: National Electrical Manufacturers Association 
SUPPORTING COMMENT: The term "Ground-Fault Circuit- 
Interrupter" is used in several Articles in addition to 680-5; e.g., 210, 
215, and 517. 
PANEL RECOMMENDATION: Accept and inform CMP2 and 
CMP20. 
PANEL COMMENT: The multiarticle usage requisite for inclusion in 
Article 100 is indicated. The definition alre~idy exists in the Code. 
It is understood that CMP20 has tentatively agreed. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Brand, Brown, Giddings. LaFehr, Lutgens, 
Michener, Moser, Sleesman 

NEGATIVE: Hart 
EXPLANATION OF VOTE: 

HART: Although this definition does appear in the Code and a 
definition for this device is needed, i cannot agree with what is pro- 
posed. These same words also define a ground-fault protector which 
is an entirely different kind of device or system and having an entirely 
different purpose. There is considerable confusion in the field about 
ground-fault protection for equipment and ground-fault protection for 
personnel. This confusion is not limited to "lay" people. In my 
opinion this device needs both a new name and a more suitable 
definition. 

Article 100--Habitable Space: Reject 
PROPOSAL NO. 48: Amend Article 100 to include the following 
definition: 

Habitable Space: Is a space in a structure for living, sleeping, eating 
or cooking. Bathrooms, toilet compartments, closets, halls, storage 
or utility space and similar areas are not considered habitable space. 
SUBMITTER: National Association of Home Builders 
SUPPORTING COMMENT: It is NAHB's opinion that the definition 
section of the NEC is in need of a number of new definitions in order 
to clarify the intent of the Code in several areas. The definitions we 
are recommending are the same ones that are used in the nationally 
recognized model building codes and therefore we feel that the N EC 
should use this language in order to insure that the building inspector, 
electrical inspector and builder interpret the Code correctly and in the 
same manner. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: While the proposed definition may be reason- 
able, the need for inclusion in Article 100, based on usage in two or 
more articles is not apparent. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 



Article 100--Hazardous iClassified) LOcations: 
Reject 
PROPOSAL NO. 49: Delete the word " H a z a r d o u s "  and replace with 
the word "Class i f ied"  in Article 100-Definitions, Page 70-9. Due  to 
alphabetical  a r rangement  this change will move  it to page 70-6. 
SUBMITTER: Amer ican  Petroleum Inst i tute 
SUPPORTING COMMENT:  T he  term "haza rdous  location" appears  
many  t imes throughout  the Code.  It connotes  continual unsafe  
condit ions are present  and that personnel  should not  be present ,  or  at 
least be kept to a bare min imum in number .  

The  fact that an area is classified doesn ' t  mean  that the danf, er o f  
fire or explosion is a lways present.  It only means  that the possibility 
exists.  The  danger  of  fire or explosion is normally not present  in 
Division 2 areas.  See definition in Section 500-4(b). The  majority 
of  classified areas  in a refinery or chemical  plant are Division 2. 

The  Amer ican  Petroleum Inst i tute has recognized this undesirable  
terminology and has  changed the word "haza rdous"  to "classif ied" 
in most  r e commended  practices.  

A similar proposal is being submit ted to Code  Panel No.  14 re- 
garding changes  in Articles 500 through 516. If accepted by Panel 
14 the above reference in Article 100 would need to be changed to 
correlate with the changes  in Articles 500 through 516. 
PANEL RECOMMENDATION:  Reject  
PANEL COMMENT: The  present  terminology has  been used in the 
Code  and well unders tood for about  half a century .  A change would 
not  add to clarity. Subst i tut ion o f  a e u p h e m i s m  would detract  from 
safety.  Locat ions  are already "classif ied" with respect  to o ther  
factors,  e.g., "wet"  and "dry . "  
VOTE ON PANEL RECOMMENDATION:  

A F F I R M A T I V E :  Brand, Brown, Giddings,  LaFehr ,  Hart,  
Lutgens ,  Michener ,  S leesman 

N E G A T I V E :  Mose r  
EXPLANATION OF VOTE: 

M O S E R :  The  use  of  the term "haza rdous"  to describe a classified 
area is misleading and virtually devoid of  meaning.  T he  general  
N F P A  usage relates to materials,  as indicated by the manual  title 
"Fi re  Protection Guide  on Haza rdous  Mater ia ls ."  The  term should 
not be used to describe a classified area. 

Article 100-:Location: Damp: Dry: Wet: 
Reject 
PROPOSAL NO. 50: A m e n d  "Loca t ion"  to read: 

DAMP LOCATION: Moisture,  such as some  basements ,  some barns,  
some cold storage warehouses ,  and unheated  enclosed space where  
condensa t ion  is likely. Some locations which will be classified " D r y "  
on complet ion are likely to be damp or wet while under  construct ion.  

D r y  LOCATION: A location not  normally subject  to d a m p n e s s  or  
wetness ,  through exclus ion  of  precipitation, condensa t ion  or wind- 
blown moisture  in any  form. See " D a m p  Locat ion"  above.  

WET LOCATION: A location unroofed,  underground,  on or in con- 
crete or masonry  in direct contact  with the earth, or subject  to being 
wetted with water  or o ther  liquids, such as in wash areas  or  those  
subject  to equipment  wash-down.  
SUBMITTER:  Ralph H. Lee, Wilmington,  Del.  
SUPPORTING COMMENT:  T he  concepts  of  condensa t ion  and wind- 
blown moisture  in any form are being included in the rewording, as is 
the equipment  wash-down concept .  T hese  definitions tire more  
readily t ransferrable to the present  requirements  for G F C I ' s  in "con-  
s t ruct ion"  locations. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: The  present  definitions have proved workable,  
and Underwri te rs  Laborator ies  listings of  equipment  based on those  
definitions is helpful. 
VOTE ON PANEL RECOMMENDATION:  Unan i mous l y  affirmative 

Article 100--Mechanical Damage: Reject 
PROPOSAL NO. 51: Add a new definition for Mechanical  Damage  to 
follow the present  definition of  Low-Energy  Power  Circuit  to read: 

Mechanical Damage: Permanent  distortion or breakage due to the 
application of  accidental  s t ress  such as penetrat ion by fasteners ,  
c rushing  by wheel loads, or impact  by falling material.  
SUBMITTER: Amer ican  Iron and Steel Inst i tute 
SUPPORTING COMMENT:  T he  1975 N E C  uses  the term "physical  
damage"  in this sense  in at least 26 places. This  term is technically 
incorrect  as the  physical  propert ies are not affected by any mechanical  
action. The  Metals  Handbook  Vol. 1, 8th edition, includes the follow- 
ing definitions of  mechanical  propert ies  and physical properties.  

Mechanical  Properties: The  propert ies of  a material that reveal 
its elastic and inelastic behavior  where  force is applied, thereby in- 
dicating its suitability for mechanical  applicat ions:  for example ,  
modulus  of  elasticity, tensi le-strength,  elongation, hardness  and 
fatigue limit. 

Physical Properties:  The  properties,  o ther  than mechanical  prop- 

erties, that pertain to the physics  of  a material;  for example ,  density,  
electrical conduct ivi ty,  heat conduct ivi ty,  thermal expansion.  

It is also proposed that wherever  the term "physical  d am ag e"  
appears  that it be revised to read " 'mechanical damage ."  (See o ther  
proposed revisions.)  
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: The  term is not currently used in the Code  and 
thus does  not qualify for definition. 

The  dist inct ions between "mechan ica l "  and " 'physical" descr ibed 
in the Metals  Handbook  are not necessar i ly  recognized in electrical 
inspect ion and,  if they were, the term would probably be expected 
to include adverse  effects on "'physical propert ies"  as well as "'me- 
chanical propert ies ."  

A revision was made in the 1956 Code  changing "mechanica l  
injury" to "physical  damage"  involving ext remely  extens ive  correlat  
ing changes .  A reversal  at this t ime would be even more  laborious 
and would not lead to clearer unders tanding.  
VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirmative 

Article 100mOvercurrent: Reject 
PROPOSAL NO. 52: Add the following new definition: 

Overcurrent: Any current  in excess  of  rated current ,  including 
overloads,  short  circuits, and ground faults. 
SUBMITTER:  CM P4 
SUPPORTING COMMENT:  In addition to its use  in Articles 240 and 
430, this term is also included in o ther  articles. There  is a need to 
differentiate between the terms "overcur ren t"  and "over load."  
PANEL RECOMMENDATION:  Reject  
PANEL COMMENT:  The  proposal is essential ly superseded  by the 
subsequen t  Technical  Subcommit tee  recommendat ion ,  Proposal No.  
54A. 

Note:  Al though not  accepted by CMP1  in final report  for 1975 
Code,  held on docket  at reques t  of  Correlat ing Commit tee .  
VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirmative 

Article 100mOverload: Reject 
PROPOSAL NO. 53: Add the following new definition: 

Overload: In electrical appara tus  is an operating overcur ren t  which, 
when it persists  for a sufficient length of  time, would cause  damage or 
dangerous  overheat ing of  the appara tus .  It does  not include short  
circuits or ground faults. 
SUBMITTER:  C M P  I 1 
SUPPORTING COMMENT: In addition to its use in Article 430, this 
term is also included in the Appl iance Article. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: The  proposal is essential ly superseded  by the 
subsequen t  Technical  Subcommit tee  recommendat ion ,  Proposal  No.  
54B. 

Note: Al though not accepted by C M P I ,  in final report for" 1975 
Code,  held on docket  at request  of  Correlat ing Commit tee .  
VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirmative 

Article 100kOvercurrent--Overioad: 
Accept 
PROPOSAL NO. 54: Add following definitions: 

Overcurrent: Any  current  in excess  of  the rated cur rent  of  equip- 
ment  or the ampaci ty  of  a conductor .  It may  result  from overload 
(see definition), short  circuit, or  ground fault. 

A current in excess of rating may be accommodated by certain equipment 
and conductors for a given set of conditions. Hence the rules for overcurrent 
protection are specific for particular situations. 

Overload: Operat ion of  equipment  in excess  of  normal,  full load 
rating, or of  a conduc tor  in excess  of  rated ampaci ty  which, when it 
persis ts  for a sufficient length of  time, would cause  damage  or dan- 
gerous  overheat ing.  A fault, such as a short  circuit or ground fault, is 
not an overload (see Overcurrent) .  

We also suggest  that copies o f  this report be referred to C M P 4  and 
I I for s tudy with a reques t  that  CM P 1 be advised of their findings and 
that these  be published in the Preprint  for 1978 edition. 
SUBMITTER:  T S C  on Definitions of  Overload and Overcur ren t  
SUPPORTING COMMENT: CM P4 had presented a new definition of  
Overcur ren t  and CM P11, a new definition of  Overload,  to C M P I for 
the 1975 NEC.  This  was Held On Docke t  in.the prel iminary report  
and input requested from C M P 4  and 1 I. However ,  no further  com- 
ments  were received. 

C M P I  did not reach consensus  in voting on the final report,  hence 
your  request  that we review the negative commen t s  regarding these  
proposals  and arrive at a new wording for submiss ion to C M P I  and 
review by C M P 4  and I 1, hopefully to reach consensus .  

Some of  the object ions of  CMP1 members  to the original pro~ 
posals  were: 

1. Each term referred to the other  in a manne r  that seemed  more  
confusing than clarifying. 



2. Certain conditions wet:e not sufficiently evaluated and covered 
in the definitions. 

3. No report was received from CMP4 and 1 I commenting that the 
proposed definitions were satisfactory to them. 

Your Technical Subcommittee has studied and evaluated the situa- 
tion. It unanimously recommends that the above definitions be sub- 
mitted to CMPI.  
PANEL RECOMMENDATION: Accept and inform CMP4 and I 1. 
PANEL COMMENT: The proposal corrects the deficiencies in the 
earlier proposals by CMP4 and 11 (Proposals Nos. 52 and 53) and 
should take care of the needs. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Article :10O--Playground: Reject 
PROPOSAL NO. 55: To add the following definition: 

Playground: An outside area used by people for recreation, sports, 
and similar activities. 
SUBMITTER: Lawrence H. Chapman, Member, NFPA Electrical 
Section 
SUPPORTING COMMENT: The specific definition of a playground is 
needed in order to introduce minimum requirements to provide for 
the safe use of electrical equipment now often being used in a haz- 
ardous and unsafe manner on playgrounds throughout the United 
States. The submitter has in his past career been in work directly 
connected with supervising electrical equipment, repairs, and in- 
stallation at municipal playgrounds and knows the frustration of 
trying to show playground administrative authorities specific refer- 
ences to playgrounds in the National Electrical Code. The need is 
there to define in more specific terms the minimum safety standards 
for electrical equipment on playgrounds. 

Logic demands that a definition first be included in Article 100 
before the Code can proceed to provide inspection authorities and 
electricians alike with necessary minimum specific guidelines for 
playground electrical installations which are long overdue to help the 
electrical inspector and the electrician. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Although the supporting comment (and a 
supplementary letter from the submitter) indicate possible need for 
better control of electrical installations in playgrounds, the proposed 
definition will nofaccomplish the objective. 

The term does not seem to have Code usage that would qualify it 
for inclusion in Article 100. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Article 100~Raceway: Accept 
PROPOSAL NO. 56: Amend "Raceway" to read: 

Raceway: An enclosing means designed expressly for wires, cables, 
or busbars, with additional .functions as permitted in this Code. 

IZPN No change. 
SUBMITTER: Manufacturing Chemists Association 
SUPPORTING COMMENT: The proposed wording avoids the use of 
the technical term "channel" which has other meanings. It also in- 
cludes the concept of "equipment grounding conductor" which is 
applicable to many, if not most, types of raceway, contrary to the 
existing wording. 
PANEL RECOMMENDATION: Amend tl~e definition to read: "A 
chafinel designed expressly for holding wires, cables, or busbars, 
with additional functions as permitted in this Code." 
(No change to fine-print note except as covered in Proposal No. 58) 
PANEL COMMENT: The Panel recommendation accepts the concept 
of equipment grounding conductor where elsewhere recognized in 
the Code. 

Although "channel" may not be the ideal word, the Panel has not 
found a better one. "Enclosing means" would be too broad and would 
include, for instance, cabinets and panelboards. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Brand, Brown, Giddings, LaFehr, Lutgens, 
Michener, Moser, Sleesman 

NEGATIVE: Hart 
EXPLANATION OF VOTE: 

HART: This definition is no improvement of the existing wording 
and there is no demonstrated need for change. Changes should not 
be made in the Code just for the sake of change. Here again the Panel 
has gone beyond its jurisdiction of definitions into the realm of re- 
quirements especially the Panel Comment. There are a number of 
raceways which are not recognized as grounding conductors. 

Article 100--Raceway: Reject 
PROPOSAL NO. 57: Amend "Raceway" to read: 

An enclosing means specifically for wires, cables or busbars. It 
may have the additional function of equipment grounding if approved 
for that purpose. 

FPN No change. 

SUBMITTER: IEEE 
SUPPORTING COMMENT: The proposed wording avoids the use of 
the technical term "channel" which has other meanings. It also in- 
cludes the concept of "equipment grounding conductor" which is 
applicable to many, if not most, types of raceway, contrary to the 
existing wording. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 56, which should accomplish 
the main objective. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Article 100mRaceway: Accept 
PROPOSAL NO. 58: Add these items to the definition of raceway 
"liquidtight flexible metal conduit" 
"flexible metallic tubing" 
SUBMITTER: Anaconda Metal Hose, The Anaconda Company, 
Brass Division 
SUPPORTING COMMENT: Liquidtight flexible metal conduit is a 
recognized raceway and should be included in the raceway definition. 
Flexible metallic tubing has been proposed for the 1978 NEC and 
should be added to this definition if accepted by CMP8. 
PANEL RECOMMENDATION: Accept, (as a part of the f.p.n.) sub- 
ject to acceptance by CMP8 of the correlated proposal. 
PANEL COMMENT: The explanatory note should be amended, as it 
has been in the past, to incorporate a listing of raceway types recog- 
nized by other Panels. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Article 106mReceptacle: Reject 
PROPOSAL NO. 59: Article 100, Receptacle. (Add sentence to fine 
print:) Receptacles rated 20 amperes or less and marked CO/ALR are 
the only receptacles suitable for direct connection to aluminum 
conductors. 
SUBMITTER: The Aluminum Association, lnc. 
SUPPORTING COMMENT: The intent of these amendments is to 
clarify by specific mention in the code existing requirements that 
CO/ALR devices are the only devices suitable for direct connection 
to aluminum conductors, Nos. 10 and 12 AWG. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The added note does not belong in the defini- 
tion. Section 110-14 is a better focus for this subject. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Article 160--Residentia| Occupancy: Reject 
PROPOSAL NO. 60: Amend Article 100 to include the lollowing 
definition: 

Residential Occupancy: All buildings and structure or parts thereof 
in which families or households live, or in which sleeping accommo- 
dations are provided for individuals with or without dining facilities. 
SUBMITTER: National Association of Home Builders 
SUPPORTING COMMENT: It is NAHB's  opinion that the definition 
section of the NEC is in need of a number of new definitions in order 
to clarify the intent of the Code in several areas. The definitions we 
are recommending are the same ones that are used in the nationally 
recognized model building codes and therefore we feel that the NEC 
should use this same language in order to insure that the building in- 
spector, electrical inspector and builder all interpret the Code cor- 
rectly and in the same manner. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The Panel has observed "individual residential 
occupancy" in See. 384-16 but believes no definition is needed here. 
With respect to Article 210, it would seem preferable to see whether 
the various definitions proposed by the working group of CMP2 will 
suffice. 
VOTE ON PANEl, RECOMMENDATION: Unanimously affirmative 

Article ~00--ResidentiaI Occupancy: Reject 
PROPOSAL NO. 61: Add definition of Residential Occupancy to 
read as follows: 

Residential Occupancy: One, two, and three-family dwellings, 
apartments, hotels, motels, dormitories, day-care centers, and sim- 
ilar occupancies. 
SUBMITTER: Bernard Samac, City of University Heights 
SUPPORTING COMMENT: For clarification of use of Article 210-8. 
PANEL RECOMMENDATION: Reject and inform CM P2 
PANEL COMMENT: Any necessary clarification of Section 210-8 
should be under the jurisdiction of CMP2. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
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Article 100mSeparately Derived System: 
Reject and refer to other Panels. 
PROPOSAL NO. 62: Add a new definition: 

Separately Derived System: A premises wiring system whose power 
is derived exclusively from, not by transfer to, generator, transformer, 
or converter windings that have no direcf electrical connection to 
supply conductors originating in another supply system. 
SUBMITTER: GTE Service Corporation of General Telephone and 
Electronics 
SUPPORTING COMMENT: A definition of this term is given in Sec- 
tion 250-5(d), and therefore should be. included in Article 100. The 
proposal above adds the words, "exclusively (from), not by transfer 
to," to the definition in 250-5(d), in an effort to distinguish between 
permanent subsystems and those having alternate or standby sources 
of supply because the applicable requirements are and should be 
different from each other. 
PANEL RECOMMENDATION: Reject and refer to CMP's 5 and 22. 
PANEL COMMENT: The Panel has discovered usage of the term 
only in Sections 250-5(d), 250-26, and 445-1, with the meaning in the 
latter two probably dependent on 250-5(d). The technical change 
proposed should be considered as a proposal for 250-5(d). 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Article 100~Service: Reject 
PROPOSAL NO. 63: Amend the definition of "Service" to read: 

Service: The conductors and equipment for delivering energy from 
the electric utility supply system to the wiring system of the premises 
served. 
SUBMITTER: Manufacturing Chemists Association 
sUPPORTING COMMENT: The term "electric utility" is compatible 
with the wording of Section 90-1(a)(5). Changing the wording from 
"electricity supply system" to "electric utility sfipply system" will 
eliminate the confusion resulting from attempts to apply Article 230 
to areas it is not intended to cover. 

The Code terms associated with "service" (e.g., services, service 
conductors, service equipment, etc.), readily apply to the residential, 
commercial, or industrial occupancy "at the connection to the utility 
company." These terms become impractical to Apply within the elec- 
trical distribution system of an industrial complex designed for 
specific manufacturing functions, except for the connection to the 
utility company. 

In the typical large industrial plant the distribution system may take 
the form of a number of separately derived systems alluded to in the 
Code (e.g., 250-5d, 250-26), and the plant is under, single manage- 
ment. Locking and tagging procedures are used-to supervise, define 
responsibility for, and control the operation of electrical switching 
by qualified people. 

The proposal parallels the proposal submitted by the Mamffactur- 
ing Chemists Association pertaining to Article 230-1. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The commercial entity that may own the elec- 
tricity supply system does not need to be a factor in this definition. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Brand, Brown, Giddings, LaFehr, Hart, Lut- 
gens, Michener, Sleesman 

NEGATIVE:  Moser 
EXPLANATION OF VOTE: 

MOSER: The definition of "service" needs the proposed clarifica- 
tion to avoid confusion with such Code terms as "premises wiring," 
"feeder," and "separate derived system," particularly when an at- 
tempt is made to apply such terms to the electrical distribution sys- 
tem of an industrial complex. 1 believe the proposal agrees with the 
intent of the Code. 

Article 100--Service: Reject 
PROPOSAL NO. 64: Amend the definition of "service" as follows: 

Replace the word "premises" with the wording "building or other 
structure." 
SUBMITTER: Robert A. Jutstrom 
SUPPORTING COMMENT: CMP No. 3 removed the word "prem- 
ises" from Section 230-2 and substituted the wording "building or 
other structure" in the 1975 NEC. By Webster's definition, a "prem- 
ises" can be either a tract of land with buildings thereon, or (2) a 
building or part of a building usually with its grounds or other appur- 
tenances, 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The Webster definition of premises has long 
been recognized and intended. Denominating the supply to each 
minor building on a single property as a "service" is likely to cause 
problems. 

The proposal would also cause difficulty in understanding the 
meaning of "structure." Some premises (see 90-2(a)(1)) may merely 
have a pole and some machinery, none of which normally would be 

understood to be a structure. A pole is evidently not considered to be 
a structure in Section 225-1. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Brown, Giddings, LaFehr, Hart, Lutgens, 
Michener, Moser, Sleesman 

NEGATIVE:  Brand 
EXPLANATION OF VOTE: 

BRAND: Contrary to the Panel Comment, Article 230 now seems 
to require a service to each building or structure. See Section 230-21 
on overhead supply from one building or structure to another. Sec- 
tion 230-84 requires a disconnect suitable for use as service equip- 
ment for each building served (one exception). Section 230-90(c) 
requires overcurrent protection for each building served. In addition, 
Section 230-21 considers a pole to be a structure. 

Article 10OmService Conductors: Reject 
PROPOSAL NO. 65: Amend the definition of "service conductors" 
as follows: 
Replace the word "premises" with the wording "building or other 
structure." 
SUBMITTER: Robert A. Jutstrom 
SUPPORTING COMMENT: CMP No. 3 removed the word "prem- 
ises" from Section 230-2 and substituted the wording "building or 
other structure" in the 1975 NEC. By Webster's definition, a "prem- 
ises" can be either (l) a tract of land with buildings thereon or, (2) 
a building or a part of a building usually with its grounds or other 
appurtenances. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Same as for Proposal No. 64. 
VOTE ON PANEL RECOMMENDATION: 
' AFFIRMATIVE:  Brown, Giddings, LaFehr, Hart, Lutgens, 
Michener, Moser, Sleesman 

NEGATIVE:  Brand 
EXPLANATION OF VOTE: 

BRAND: Same negative comment as for Proposal 64 

Article 100--Silicone Dielectric Liquid: 
Reject and Refer to CMP13. 
PROPOSAL NO. 66: Add new definition of this term as follows: 

A dielectric grade polydimethylsiloxane liquid which under normai 
operating conditions of Class A insulated electrical apparatus con- 
tinuously maintains a fire point greater than 300°C and thereby does 
not represent a fire hazard. 
SUBMITTER: Dow Coming 
SUPPORTING COMMENT: Silicone liquid is the generic name for a 
series of inert and thermally stable insulating liquids with electrical 
properties similar to mineral oil. For technical and economic reasons, 
the development emphasis,has been placed on dielectric grade poly- 
dimethylsiloxane liquid of 50 cs. viscosity. The transformer systems 
presently in operation have this particular type of silicone liquid in 
them. 

Silicone liquids of the type advocated for this application are much 
less flammable than typical transformer mineral oils and actually have 
a higher flash point than many PCB-containing transformer fluids. 
Although these silicone liquids will burn, they have a relatively low 
heat of combustion, high flash and fire points and have been shown to 
extinguish in open tank fire tests. They appear to offer a level of fire 
safety greatly superior to low fire point mineral oils and only slightly 
less than that of PCB-based liquids. The silicone liquid suggested for 
use in transformers has been evaluated by Underwriters Laboratory 
and has received a low flammability classification number. 

Silicones, often used in small concentrations in the preparation of 
certain foods, have a very low level of toxicity. The toxicity to mam- 
mals, aquatic life and plants has been investigated. The extremely low 
toxicity of silicones made it difficult to detect toxic reactions in the 
test subject. Studies directed towards determining the tendency for 
silicones to bioconcentrate have been negative. It was not possible 
to show that bioaccumulation was occurring. 

It has often been stated that silicones are persistent because they 
do not biodegrade. Although no evidence of biodegradability has been 
shown, there is evidence that silicones do degrade in the environment. 
Contact with soil and water causes the liquid to depolymerize to low 
molecular weight species. Known chemistry suggests that these 
species'degrade in water and in the atmosphere. 

Following a review of Dow Corning's extensive data, several in- 
surance companies have given their permission to pursue the use of 
silicone liquids in transformers used by their customers. Because no. 
general policy has been established, the insurers have indicated that 
they will evaluate each application on an individual basis. 

PCB-filled transformers currently in service can be changed over 
to DOW CORNING Q2-1090 Dielectric Liquid without undue 
problems. 

All the statements made in this summary statement can be backed 
up with test reports and technical papers. We will provide these 
documents on request from the Panel. 
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PANEL RECOMMENDATION:  Reject and refer to CMP13  (to 
which it had originally been submitted).  
PANEL COMMENT:  Since the term is not used in more than one 
article (or even in one, at present),  it does  not  qualify for inclusion in 
Article 100. If C M P I 3  is accepting the companion  proposal for 
Article 450, the definition may be needed there. 
VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirm'ative 

Article 100--Suitable: Reject 
PROPOSAL NO. 67: Add the term "sui table"  and the following 
definition. 

Suitable: A componen t  being particularly fitting or appropriate to 
accompl ish  in a safe manne r  a given purpose or intended function 
related directly to the circuit or equipment  in which it is used.  
SUBMITTER: Donald H. Mcln tosh ,  Senior Electrical Consul tant  
E. I. duPon t  de N e m o u r s  & Co.,  Inc. 
SUPPORTING COMMENT:  The  term "sui table"  is used in ,the sense  
of a componen t  being particularly fitting or appropriate to accompl ish  
in a safe manne r  a given purpose  or intended function related directly 
to the circuit or equipment  in which it is used.  The  word "approved"  
may  include such a concept ,  however ,  it also can imply sanct ion of  
o ther  unrelated unsafe  qualities not contemplated by the requirements .  

The  words "sui table"  and "suitabil i ty" are used in the Code  with- 
out  being defined. The re  is a need for such a definition. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT:  So far as the Panel can determine from examin- 
ing Code usage, the dictionary definition of  "sui table"  is the intent 
and no peculiar definition is needed in Article 100. In any event,  
suitable does not mean  a componen t  as seems  to be stated by the 
proposal• 
VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirmative 

Article 100--Switches: Reject 
PROPOSAL NO, 68: Article 100, Switches 

Add sentence:  
Gene ra l -Use  Switch: Snap switches rated 20 amperes  or less and 

marked C O / A L R  are the only switches  suitable ' for  direct connect ion 
to a luminum conductors .  
SUBMITTER: The  Aluminum Associat ion,  Inc. 
SUPPORTING COMMENT:  The  intent of  these  a m e n d m e n t s  is to 
clarify by specific ment ion in the Code  existing requirements  that 
C O ] A L R  devices are the only devices suitable for direct connect ion 
to a luminum conductors ,  Nos .  10 and 12 A W G .  
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT:  Same as for Proposal No. 59 
VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirmative 

Article 100--Switch, Automatic Transfer-- 
Switch, Transfer: Reject 
PROPOSAL NO. 69: A m e n d  Article 100, Part A. General  to include 
the following definition~: 

Automatic Transfer Switch: An automatic  t ransfer  switch is self- 
acting equipment  for transferring one or more load conductor  connec-  
tions from one power  source to another.  

Transfer Switch: A transfer  switch is a device for transferring one 
or more load conductor  connect ions  from one power  source to 
another. 
SUBMITTER: Rene Castenschiold,  P.E. 
SUPPORTING COMMENT:  The  National  Electrical Code  presently 
does not  include definitions for automatic  "transfer switch and transfer  
switch al though these  terms are referred to in Articles 517 and 700. 
Fur thermore ,  ~utomatic t ransfer  switches  are listed by Underwri ters  
Laboratories  per " U  L 1008--Standard  for Sa fe ty - -Au toma t i c  Trans-  
fer Switches"  even though this s tandard does not define an automatic  
t ransfer  switch. 

The  proposed definitions are s tandard N E M A  definitions as 
covered in N E M A  Standards Publication, Industrial Controls  and 
Sys tems,  Part ICS 2-447, A-C Automat ic  Trans fe r  Switches.  
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT:  As  the terms are used in the Code with mean-  
ings consis tent  with establ ished industry definitions, they do not  fit 
within the scope of Article 100. 
VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirmative 

Article 100mTap Conductor: Accept 
Secretary's Note: It was the action of the Correlating Committee 

that further consideration be given of the comments expressed in the 
voting. 
PROPOSAL NO. 70: Add a ~Jefinition to read: 

TAP: A circuit of  smaller  ampacity,  and which supplies a smaller  
load, than the circuit to which it is connected  and which has  no over- 

current  protective device interposed between the tap circuit and 
supply circuit. 
SUBM1TTER: R. S. Pinkerton, City of  Los Angeles  
SUPPORTING COMMENT:  The  term " T a p "  is used in several  
articles of  the N EC and yet there is no clear definition of  what con- 
stitutes a tap. Webs te r  states it is "an  intermediate point in an electric 
circuit where a connect ion may be made ."  Some define it as a smaller  
wire connected  to a larger wire and others  consider  it as supplying 
a single load. in order to have uniformity in the use and application of  
the term thronghout  the Code,  the meaning should be clear. 
PANEL RECOMMENDATION:  Add a definition: 

Tap Conductor: A conductor  of  smaller  ampaci ty  than  the supply 
conductor  to which it is connected  and which has  no overcurrent  
protective device interposed between the tap conductor  and the 
supply conductor .  
PANEL COMMENT:  Possibly a new definition should be added to 
Article 100. The  definition, c o v e r i n g m o s t  Code  usages,  should be of  
" tap conductor ,"  rather than " tap."  T h e  single word, " tap,"  should be 
left in the Webs te r  concept  of  the point of  connect ion,  as it seems  
to be used,  for instance,  in Section 230-46. 
VOTE ON PANEL RECOMMENDATION:  

A F F I R M A T I V E :  Brand, Brown, Giddings.  LaFehr ,  Lutgens,  
Michener ,  Moser,  Sleesman 

N E G A T I V E :  Hart  
EXPLANATION OF VOTE: 

H A R T :  There  is no demons t ra ted  need for this definition. It is 
also another  instance of  including requirements  in a definition. There  
is no reason why a tap conductor  should have a smaller  ampaci ty  
than the supply conductor .  It usually does but  this should not be a 
requirement.  

Article 100--Thermal Overload Device: Reject 
PROPOSAL NO. 71: Add a new definition: 

Thermal Overload Device: An overcurrent  protective device which 
operates  by means  of  a thermally responsive e lement  to open the 
control or power circuit of  a motor  or  o ther .power  appara tus  when  
the current- t ime product  reaches  magni tude approaching that which 
could damage  the apparatus .  
SUBMITTER: Ralph H. Lee, Wilmington, Del. 
SUPPORTING COMMENT:  This  widely used device such as for 
motor  overload protection, is not presently defined in this article. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT:  The  term "thermal  protector"  has  already been 
included and correlated with C M P I 1 .  Usage  in the Code of  the 
proposed new term has not been found. Proliferation of  terms would 
be. undesirable.  The  proposed definition is so broad that it would 
include fuses and some circuit breakers.  
VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirmative 

Article 100--Wiring Devices with Integral 
Enclosures: Reject 
PROPOSAL NO. 72: Add new definition: 

Wiring Devices with Integral Enclosures: A self-contained recep- 
tacle or switch designed to be used without  a separate  outlet box. 
See Section 300-15(b) Exception No.  5. 
SUBMITTER: R. Noffke, A M P  Incorporated 
SUPPORTING COMMENT:  The  1975 National  Electrical Code  
recognizes wiring devices  with Integral Enclosures  that are approved 
for the purpose with nonmetal l ic-sheathed cable, in a variety of  instal- 
lations (example 545-10). Existing definitions in Article 100 do not 
adequately describe the function or nature of  these  new types of  
wiring devices and it is therefore r ecommended  that Panel No.  I 
adopt the above new definition. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT:  The  specific term defined is not  found to be 
used in the Code and hence its definition would be useless .  Section 
545-10 seems adequately to describe the devices intended. 
VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirmative 

ARTICLE l l 0 m R E Q U I R E M E N T S  
FOR ELECTRICAL INSTALLATIONS 

Code-Making Panel No. 1 

110-2: Reject 
PROPOSAL NO. 73: A m e n d  Section 11.0-2 to read: 
110-2. Suitability of Equipment and Materials. The equipment  and 
materials required or permitted under  this Code  shall be acceptable 
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PANEL RECOMMENDATION:  Reject and refer to CMP13  (to 
which it had originally been submitted).  
PANEL COMMENT:  Since the term is not used in more than one 
article (or even in one, at present),  it does  not  qualify for inclusion in 
Article 100. If C M P I 3  is accepting the companion  proposal for 
Article 450, the definition may be needed there. 
VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirm'ative 

Article 100--Suitable: Reject 
PROPOSAL NO. 67: Add the term "sui table"  and the following 
definition. 

Suitable: A componen t  being particularly fitting or appropriate to 
accompl ish  in a safe manne r  a given purpose or intended function 
related directly to the circuit or equipment  in which it is used.  
SUBMITTER: Donald H. Mcln tosh ,  Senior Electrical Consul tant  
E. I. duPon t  de N e m o u r s  & Co.,  Inc. 
SUPPORTING COMMENT:  The  term "sui table"  is used in ,the sense  
of a componen t  being particularly fitting or appropriate to accompl ish  
in a safe manne r  a given purpose  or intended function related directly 
to the circuit or equipment  in which it is used.  The  word "approved"  
may  include such a concept ,  however ,  it also can imply sanct ion of  
o ther  unrelated unsafe  qualities not contemplated by the requirements .  

The  words "sui table"  and "suitabil i ty" are used in the Code  with- 
out  being defined. The re  is a need for such a definition. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT:  So far as the Panel can determine from examin- 
ing Code usage, the dictionary definition of  "sui table"  is the intent 
and no peculiar definition is needed in Article 100. In any event,  
suitable does not mean  a componen t  as seems  to be stated by the 
proposal• 
VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirmative 

Article 100--Switches: Reject 
PROPOSAL NO, 68: Article 100, Switches 

Add sentence:  
Gene ra l -Use  Switch: Snap switches rated 20 amperes  or less and 

marked C O / A L R  are the only switches  suitable ' for  direct connect ion 
to a luminum conductors .  
SUBMITTER: The  Aluminum Associat ion,  Inc. 
SUPPORTING COMMENT:  The  intent of  these  a m e n d m e n t s  is to 
clarify by specific ment ion in the Code  existing requirements  that 
C O ] A L R  devices are the only devices suitable for direct connect ion 
to a luminum conductors ,  Nos .  10 and 12 A W G .  
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT:  Same as for Proposal No. 59 
VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirmative 

Article 100--Switch, Automatic Transfer-- 
Switch, Transfer: Reject 
PROPOSAL NO. 69: A m e n d  Article 100, Part A. General  to include 
the following definition~: 

Automatic Transfer Switch: An automatic  t ransfer  switch is self- 
acting equipment  for transferring one or more load conductor  connec-  
tions from one power  source to another.  

Transfer Switch: A transfer  switch is a device for transferring one 
or more load conductor  connect ions  from one power  source to 
another. 
SUBMITTER: Rene Castenschiold,  P.E. 
SUPPORTING COMMENT:  The  National  Electrical Code  presently 
does not  include definitions for automatic  "transfer switch and transfer  
switch al though these  terms are referred to in Articles 517 and 700. 
Fur thermore ,  ~utomatic t ransfer  switches  are listed by Underwri ters  
Laboratories  per " U  L 1008--Standard  for Sa fe ty - -Au toma t i c  Trans-  
fer Switches"  even though this s tandard does not define an automatic  
t ransfer  switch. 

The  proposed definitions are s tandard N E M A  definitions as 
covered in N E M A  Standards Publication, Industrial Controls  and 
Sys tems,  Part ICS 2-447, A-C Automat ic  Trans fe r  Switches.  
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT:  As  the terms are used in the Code with mean-  
ings consis tent  with establ ished industry definitions, they do not  fit 
within the scope of Article 100. 
VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirmative 

Article 100mTap Conductor: Accept 
Secretary's Note: It was the action of the Correlating Committee 

that further consideration be given of the comments expressed in the 
voting. 
PROPOSAL NO. 70: Add a ~Jefinition to read: 

TAP: A circuit of  smaller  ampacity,  and which supplies a smaller  
load, than the circuit to which it is connected  and which has  no over- 

current  protective device interposed between the tap circuit and 
supply circuit. 
SUBM1TTER: R. S. Pinkerton, City of  Los Angeles  
SUPPORTING COMMENT:  The  term " T a p "  is used in several  
articles of  the N EC and yet there is no clear definition of  what con- 
stitutes a tap. Webs te r  states it is "an  intermediate point in an electric 
circuit where a connect ion may be made ."  Some define it as a smaller  
wire connected  to a larger wire and others  consider  it as supplying 
a single load. in order to have uniformity in the use and application of  
the term thronghout  the Code,  the meaning should be clear. 
PANEL RECOMMENDATION:  Add a definition: 

Tap Conductor: A conductor  of  smaller  ampaci ty  than  the supply 
conductor  to which it is connected  and which has  no overcurrent  
protective device interposed between the tap conductor  and the 
supply conductor .  
PANEL COMMENT:  Possibly a new definition should be added to 
Article 100. The  definition, c o v e r i n g m o s t  Code  usages,  should be of  
" tap conductor ,"  rather than " tap."  T h e  single word, " tap,"  should be 
left in the Webs te r  concept  of  the point of  connect ion,  as it seems  
to be used,  for instance,  in Section 230-46. 
VOTE ON PANEL RECOMMENDATION:  

A F F I R M A T I V E :  Brand, Brown, Giddings.  LaFehr ,  Lutgens,  
Michener ,  Moser,  Sleesman 

N E G A T I V E :  Hart  
EXPLANATION OF VOTE: 

H A R T :  There  is no demons t ra ted  need for this definition. It is 
also another  instance of  including requirements  in a definition. There  
is no reason why a tap conductor  should have a smaller  ampaci ty  
than the supply conductor .  It usually does but  this should not be a 
requirement.  

Article 100--Thermal Overload Device: Reject 
PROPOSAL NO. 71: Add a new definition: 

Thermal Overload Device: An overcurrent  protective device which 
operates  by means  of  a thermally responsive e lement  to open the 
control or power circuit of  a motor  or  o ther .power  appara tus  when  
the current- t ime product  reaches  magni tude approaching that which 
could damage  the apparatus .  
SUBMITTER: Ralph H. Lee, Wilmington, Del. 
SUPPORTING COMMENT:  This  widely used device such as for 
motor  overload protection, is not presently defined in this article. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT:  The  term "thermal  protector"  has  already been 
included and correlated with C M P I 1 .  Usage  in the Code of  the 
proposed new term has not been found. Proliferation of  terms would 
be. undesirable.  The  proposed definition is so broad that it would 
include fuses and some circuit breakers.  
VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirmative 

Article 100--Wiring Devices with Integral 
Enclosures: Reject 
PROPOSAL NO. 72: Add new definition: 

Wiring Devices with Integral Enclosures: A self-contained recep- 
tacle or switch designed to be used without  a separate  outlet box. 
See Section 300-15(b) Exception No.  5. 
SUBMITTER: R. Noffke, A M P  Incorporated 
SUPPORTING COMMENT:  The  1975 National  Electrical Code  
recognizes wiring devices  with Integral Enclosures  that are approved 
for the purpose with nonmetal l ic-sheathed cable, in a variety of  instal- 
lations (example 545-10). Existing definitions in Article 100 do not 
adequately describe the function or nature of  these  new types of  
wiring devices and it is therefore r ecommended  that Panel No.  I 
adopt the above new definition. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT:  The  specific term defined is not  found to be 
used in the Code and hence its definition would be useless .  Section 
545-10 seems adequately to describe the devices intended. 
VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirmative 

ARTICLE l l 0 m R E Q U I R E M E N T S  
FOR ELECTRICAL INSTALLATIONS 

Code-Making Panel No. 1 

110-2: Reject 
PROPOSAL NO. 73: A m e n d  Section 11.0-2 to read: 
110-2. Suitability of Equipment and Materials. The equipment  and 
materials required or permitted under  this Code  shall be acceptable 
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only when labeled or listed by a testing agency recognized by the 
authority having jurisdiction. 

Exception: Equipment and materials not currently within the test- 
big scope of  those agencies need not be labeled or listed but shall 
be approved. 
SUBMITTER: G. A. Wintz 
SUPPORTING COMMENT: The leading recognized testing agency 
ceased "approving" items within the scope of their tests several years 
ago. 

Section 90-6 of the Code strongly recommends that examinations 
of equipment and materials be made under standard condition by 
qualified organizations. 

The amendment is intended to reconcile those provisions with 
those of Section 90-4 which states, in effect, that the Code is an 
enforceable legal document. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The present footnote of Section 110-2, in con- 
junction with Sections 110-3 and 90-6 seem to go as faras is feasible 
in guiding the authorities having jurisdiction as to their basis for 
approval. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

l10-3(a) (3)--(New): Accept 
PROPOSAL NO. 74: Add new (3), advance present subparagraphs 3 
through 7 to 4 through 8: 

(3) Adequacy of connections and wire bending space, particularly 
at terminals. 
SUBMITTER: IEEE 
SUPPORTING COMMENT: Adequacy of connections, and freedom 
from oversevere bending of the cdnductors, particularly adjacent to 
connections and terminals are probably the most frequently over- 
looked items in electrical installations. As such, they are major 
contributors to failures and consequent fires. 
PANEL RECOMMENDATION: Add (at the proposed location): 

(3) Wire-bending and connection space. 
PANEL COMMENT: While the "such as" examples in this section 
are not intended to be an all-inclusive checklist, perhaps wiring space 
is worthy of mention. Adequacy of connections, mentioned in the 
proposal, is to a major extent an installation matter not fully ascer- 
tainable in judging equipment. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

l l0-4--Voltages: Reject 
PROPOSAL NO. 75: Add the following sentence at the end of Section 
110-4: 

The nominal value of the AC voltage being rectified shall be used 
to determine the voltage of a rectifier derived system for the purpose 
of determining spacings, insulation rating, guarding and working space 
requirements. 
SUBMITTER: Motors and Drives Business Division, General Elec- 
tric Company • 
SUPPORTING COMMENT: The nominal DC (Average) voltage 
output is a little lower than the nominal AC (RMS) voltage input for a 
single phase rectifier and the DC is a little higher than the AC for a 
three (or more) phase rectifier. The fact that nominal AC and DC 
voltages are different is misleading because rectifiers do not provide 
electrical isolation between the DC output circuit and the AC supply 
system. There is in fact one electrical system. Conductors, devices 
and equipmerits supplied by the DC system are exposed to theosame 
maximum (Peak) voltage as those supplied by the AC system. 

During the last 50 years the large majority of installations have been 
AC systems. Now that the use of rectifier derived systems is in- 
creasing it is important to clarify applicable provisions. We propose 
that all provisions dependent on nominal voltage which relate to 
spacings, insulation rating, guarding and working space shall be 
determined by the nominal voltage of the AC supply system. The 
provisions of the Code for AC systems have provided very satisfac- 
tory safety results for many years and for many installations. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Perhaps further clarification either in Section 
110-4 or in the definition of "voltage" would be useful with respect to 
rectified voltages. However, further information should be supplied 
by the submitter to justify the proposed basis in relation with other 
Code requirements. 

It is noted that the proposal does not match exactly with the ma- 
terial submitted by the Technical Subcommittee on Continuous 
Processes. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

l l0-5--Conductors: Accept and refer to all 
other Panels for comment 

Secretary's Note: It was the action of  the Correlating Committee  
that there was a lack of consensus in the voting. 

PROPOSAL NO. 76: Amend Section 110-5 to read as follows: 
Conductors normally used to carry current shall be of copper or 

aluminum unless otherwise provided in this Code. (Remainder of 
section unchanged.) 
SUBMITTER: R.S. Keith, Kaiser Alum. & Chem. Corp. 
SUPPORTING COMMENT: The revised wording will help to an- 
swer questions that come up continually in the field from inspection 
authorities and the contracting trade regarding the specific recognition 
of aluminum conductors by the N.E. Code. There is an additional 
element that the revised wording would help clarify and that is the 
increased usage of aluminum alloy conductors. 

Previous similar proposals have resulted in changes in other sec- 
tions under the jurisdiction of CM P's 3, 4, 5, 6, 7, 12 and 16. This was 
done to avoid the possibility of incorrect interpretation of conductor 
size or type of wire or cable in other sections. 
PANEL RECOMMENDATION: Accept and refer to all other Panels 
for comment. 
PANEL COMMENT: It is true as stated in the supporting comment 
that similar proposals have been made previously (for 1968, 1971, 
and 1975 editions) and that appropriate changes to correlate have 
been made in some other Code Sections. Aluminum does have broad 
enough application perhaps to justify mention in this Section beyond 
the footnote. 

The Panel is not certain, however, that all other Code sections 
have yet been adjusted to accommodate the proposal (e.g., Article 
400). Hence the referral to all other Panels. 
VOTE ON PANEL RECOMMENDATION:  

AFFIRMATIVE:  Brand, Brown, Giddings, LaFehr, Hart, Moser 
NEGATIVE: Lutgens, Michener, Sleesman 

EXPLANATION OF VOTE: 
LUTGENS: The proposal will permit the use of aluminum con- 

ductors in flexible cord. The supporting comment presented no evi- 
dence of suitability for that purpose nor indication that small size 
stranded aluminum conductors are afforded the degree ofovercurrent 
protection intended by Section 400-13. 

MICHENER: Same as comment of R.B. Sleesman 
SLEESMAN: A review of the 1975 NEC Index for "Conduc- 

tors" reveals 135 separate subject references, many of which have 
multiple Code references. While it is true that some Code articles 
have been appropriately changed to correlate with this proposal, 
no evidence has yet been seen to indicate that all CMP's  involved 
have appropriately modified the affected Code articles for which 
they are responsible. Some examples are Articles 400, 402, 410 
and 430. Such revision of this general requirement section for elec- 
trical installations should be accepted only after correlation is 
assured with all other sections of the Code. 

110-9: Accept 
PROPOSAL NO. 77: Amend Section 110-9 to read: 
110-9. A device intended to break current at fault levels shall have an 
interrupting capacity sufficient for the system voltage and the cnrrent 
which is available at the line terminals of the device. 

A device intended to break current at other than fault levels shall 
have an interrupting capacity at  system voltage sufficient for the cur- 
rent that must be interrupted. 
SUBMITTER: Ralph H. Lee, Wilmington, Del. 
SUPPORTING COMMENT: The concept of "at fault levels" removes 
from this consideration simple disconnect switches which may break 
charging or magnetizing current. "System" voltage may be different 
from "employed." "Available current" is a more adequate definition 
than "that must be interrupted." 

The difference between a fault interrupter and a simple disconnect 
switch needs bringing out in this section. 
PANEL RECOMMENDATION: Revise as proposed but change "in- 
terrupting capacity" to "interrupting rating" in both paragraphs. 
PANEL COMMENT: The proposed amplification would be helpful. 
"Rating" is what the installer and inspector is readily able to deter- 
mine rather than ultimate "capacity." 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Brand, Brown, Giddings, LaFehr, Lutgens, 
Michener, Moser, Sleesman 

NEGATIVE:  Hart 
EXPLANATION OF VOTE: 

HART: There is no demonstrated need for this change. Changes 
should not be made for the sake of change or merely because someone 
thinks new wording is better. The existing wording is clear and 
adequate and there have been no reports of problems in the field. 

110-9: Reject 
PROPOSAL NO. 78: Amend 110-9 to read: 
Devices intended to break current shall have an Interrupting Capacity 
sufficient for the voltage employed and for their rated current "and 
the available short-circuit current" that must be interrupted. 
SUBMITTER: C.R. Pierce, Chief Electrical Safety Consultant, City 
of Fresno, California 
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SUPPORTING COMMENT: This does not change the requirement, 
but only clarifies total intent to what has been required by this 
Section. 

There are many electricians and contractors, if asked what Inter- 
rupting Capacity means, will reply "the current rating of the over- 
current device." In my many years of teaching Code classes I have 
found very few students who understood that the overcurrent device 
must be capable of interrupting the available short-circuit current 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Not all devices that are intended to break cur- 
rent need to have intei'rupting capacity sufficient for the available 
current. 

The need indicated in this proposal should be taken care of by the 
acceptance of Proposal No. 77. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

110-10: Accept 
PROPOSAL NO. 79: Amend Section 110-10 to read: 
110-10. Circuit Impedance and Other Characteristics. The overcurrent 
protective devices, the toial impedance, the component short-circuit 
withstand ratings, and other characteristics of the circuit to be pro- 
tec'ted shall be so selected and coordinated as to permit the circuit 
protective devices used to clear a fault without the occurrence of 
extensive damage to the electrical components of the circuit. This 
fault shall be assumed to be either between two or more of the circuit 
conductors, or between any circuit conductor and the grounding 
conductor or enclosing metal raceway. 
SUBMITTER: Vincent Saporita, Lincoln, Illinois 
SUPPORTING COMMENT: Presently Section 110-10 means that 
overcurrent protective devices shall be coordinated with the com- 
ponents to be protected in such a way that the electrical system is not 
extensively damaged ira fault occurs. The intent of this amendment is 
to emphasize the importance of not subjecting an electrical compo- 
nent beyond its short-circuit withstand rating. 
PANEL RECOMMENDATION: Accept 
PANEL COMMENT: The specific mentioning of component short- 
circuit withstand ratings as one of the factors to be coordinated will 
be helpful. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Brand, Brown, Giddings, LaFehr, Lutgens, 
Michener, Moser, Sleesman 

NEGATIVE: Hart 
EXPLANATION OF VOTE: 

HART: The present definition is adequate and there have been no 
reports of problems in the field. Again this appears to be a change for 
change sake. 

110-10: Reject 
PROPOSAL NO. 80: Amend Section 110-10 to read: 
110-10. Circuit Impedance and Other Characteristics. The overcurrent 
protective devices shall be chosen with regard to circuit impedance 
and other characteristics so that they will operate to clear a fault 
without extensive damage. The fault shall be assumed to be between 
phase conductors, from phase to ground conductors, or from phase 

_ conductor to the enclosure or raceway. 
SUBMITTER: Manufacturing Chemists Association 
SUPPORTING COMMENT: Clarity is improved in the above 
wording. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: While the proposed wording may be clear, it 
oversimplifies the concept, making the matter totally one of selecting 
the overcurrent protective device. The factors described in Proposal 
No. 79 need to be coordinated. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

110-10: Reject 
PROPOSAL NO. 81: Amend Section 1 I0-10 to read: 

The overcurrent protective devices shall be so coordinated with 
system impedance and other characteristics that their operation to 
clear a fault without extensive dama:ge is assured. The fault shall be 
assumed to be between phase conductors or from phase to grounded 
metal. 
SUBMITTER: IEEE 
SUPPORTING COMMENT: Clarity is improved in the above 
wording. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Same as for Proposal No. 801 which is very 
similar. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

110-13: Reject 
PROPOSAL NO. 82: Amend Section 110-13 to read: 
110-13. Mounting and Cooling of Equipment. 

(a) Mounting. Every fixed portion of electric wiring and equipment 
shall be securely fastened to the surface or support on which it is 
mounted. Screws, bolts, nails or other supporting means shall be of 
material equivalent in durability to the supported item. Wooden plugs 
driven into holes, in masonry, concrete, plaster or similar materials 
shall not be used. Plugs of fiber or other absorbent materials shall 
not be used in concrete, masonry or other materials where exposed 
to moisture. 
SUBMITTER: City of Los Angeles Electrical Code Advisory 
Committee 
SUPPORTING COMMENT: The additional sentences will assure the 
use of fastening means which are compatable and consistent with 
conditions involved such as corrosion, moisture, vibration, wind, 
earthquake, etc. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: It is considered that the present provisions 
have generally proved to be adequate. Determining, for instance, that 
mounting screws have durability equivalent to the supported item 
would require major test work on a minor adjunct to the electrical 
installations. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

l10-13(b): Reject 
PROPOSAL NO. 83: Amend Section 110-13(b) to read: 

Electrical equipment which depends on the circulation of air and 
principles of convection for cooling shall be installed so that air flow 
over the equipment is not impeded. Clearance between the top sur- 
faces of equipment and horizontal surfaces above them shall be ample 
for the flow of rising warm air. 

Electrical equipment provided with ventilating openings shall be 
installed so that walls, other equipment or structural surfaces do not 
interfere with the required circulation of air through the equipment. 

Equipment location shall be such that heated air from one equip- 
ment does not enter the cooling air inlet zone or position of other 
equipment. Where heat generated by the electrical equipment is 
sufficient to raise the area temperature to levels above that for which 
the equipment is rated, provision shall be made to dissipate this heat 
by ventilation of the area, or other means. 
SUBM1TTER: IEEE 
SUPPORTING COMMENT: The proposed wording is intended to 
clarify the understanding about equipment cooling and need for 
ventilation or heat removal. Lack of proper provision for this is re- 
sponsible for much of electrical failures and fires experienced. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: While the added information seems sound, 
judgment of compliance could not be made in normal installation 
inspections and enforcement would be impracticable. 

The guidance provided is useful handbook information, and the 
Panel will call this favorably to the attention of Mr. Summers, the 
editor of the Code Handbook. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

110-14: Reject 
PROPOSAL NO. 85: Add new third sentence--Section 110-14 to 
read: 
110-14. Electrical Connections. Because of different characteristics of 
copper and aluminum, devices such as pressure terminal or pressure 
splicing connectors and soldering lugs shall be suitable for the ma- 
terial of the conductor and shall be properly installed and used. Con- 
ductors of dissimilar metals shall not be intermixed in a terminal or 
splicing connector where physical contact occurs between dissimilar 
conductors (such as copper and aluminum, or aluminum and copper- 
clad aluminum), unless the device is suitable for the purpose and 
conditions of use. 

"Copper-bodied pressure connectors, terminals and splicing 
devices shall not be used with aluminum conductors larger than No. 
8AWG." 

Materials such as solder, fluxes, inhibitors, and compounds, where 
employed, shall be suitable for the use and shall be of a type which 
will not adversely affect the conductors, installation, or equipment. 
SUBMITTER: The Aluminum Association, Inc. 
SUPPORTING COMMENT: Because of the differing thermal expan- 
sion characteristics of aluminum and copper, it is possible that load 
cycling, producing heating and cooling, will cause the aluminum con- 
ductor.to extrude from an unyielding copper pressure terminal or 
splicing device, resulting in a loose connection. This proposal is in- 
tended to prohibit the use of such copper-bodied connectors with 
aluminum conductors. Aluminum bodied connectors that are more 
compatible for use with aluminum conductors are available. 
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PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The proposal is unnecessarily specific as a 
product specification not appropriate for this Code. 

If a requirement needs to be developed, it should be more per- 
formance-oriented. A subsequent letter from the submitter recognized 
that certain copper-bodied connectors should be recognized and 
proposed an exception. The Panel believes, however, that the matter 
should be left to product standards and to listing/labeling organiza- 
tions. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

110-14: Reject 
PROPOSAL NO. 86: Add a new sentence after the words "or equip- 
ment." to read: "A listed inhibitor shall be used on all aluminum 
conductor connections of No. J0 AWG or larger." 
SUBMITTER: Fred Norton 
SUPPORTING COMMENT: The termination of aluminum conduc- 
tors has always been a problem. Utilities have been using inhibitors 
with their connections for some time and do not appear to be having 
the problems of service that the electrician does. Also, the Federal 
Government is considering a limitation on the use of aluminum 
because of terminal failures causing fires. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT:  lnhibitors, while generally useful, are not 
needed nor recommended for all connectors in all situations of ter- 
minating, aluminum wire. "Listed" inhibitors may not yet be generally 
available. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

l10-14(a): Reject 
PROPOSAL NO. 87: Add the following sentence to Section 110-14(a): 
A suitable oxide inhibiting compound, applied in accordance with 
the manufacturer's instructions, shall be used on all aluminum con- 
ductors of No. 8 or larger when installed in set-screw type connectors. 
SUBMITTER: Win. E. Bickner, State Electrical. Inspector, Heron 
Lake, Minn. 
SUPPORTING COMMENT: Field observation indicates that the 
rate of failure of aluminum conductor terminations of this type can 
be reduced substantially by the use of inhibitors. Restricting this 
requirement to No. 8 or larger conductors would exempt those sizes 
commonly used for multioutlet branch circuits. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: See comment on Proposal No. 86. 

If a manufacturer instructs the use of compound, those instructions 
will generally be included in the listing/labeling instructions and com- 
pliance therewith is already required by Section 110-3(b). 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

l10-14(a): Reject 
PROPOSAL NO. 88 and 89: Amend Section 110-14(a) to read: 

(a) Terminals. Connection of conductors to equipment terminals 
shall be made by use of terminal connectors approved for the pur- 
pose. Space for making the connection to fixed terminals shall be in 
accordance with Section 373-6. 

Exception--no change. 
SUBMITTER: Manufacturing Chemists Association and IEEE 
(Identical proposals and comment except IEEE referred to non- 
existent Sec. 100-14.) 
SUPPORTING COMMENT: Inadequacy of wiring space adjacent 
to terminals, as well as the terminals themselves, have been probably 
the greatest single cause of electrical failures and electrically-caused 
fires. The major weakness in this field is the oversight of need for 
S-bends near terminal groups, particularly the main incoming cables 
in a panelboard, switchboard, motor control center, etc. Oversharp 
bending not only overstresses the insulation, but it stretches the 
outer strands of the conductors, reducing their cross section area, 
causing overheating. This together with heat developed at the ter- 
minal, has been found causative of a substantial part of electrical 
failures and fires. 
PANEL RECOMMENDATION:  Reject, but invite submitter to supply 
additional justification. 
PANEL COMMENT: (1) The present useful requirements for the 
finally resulting field connection should be retained. 

(2) The term "approved for the purpose," as distinct from the ap- 
proval required of all equipment, implies (see definition) that a par-- 
ticular purpose, environment, or application will be described i n a  
particular Code requirement. No requirement other than normal 
termination is described in the proposal. 

(3) The emphasis in the supporting comment relates to wiring 
space, which the Panel agrees is important. 

However, there is no substantiation provided for Code-wide ap- 

plication of the specific bending spaces provided in Section 373 6. 
Further justification for general application of these .particular di- 
mensions would be carefully considered by the Panel. It should be 
noted that some strengthening of wiring space requirements is indi- 
cated in the Pane[ Recommendation on Section 110-3(a), Proposal 
No. 74. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

l10-14(a): Reject 
PROPOSAL No. 90: Add the following sentence to the end of the 
sub-section (a): 

Aluminum wire sizes AWG No. 10 and smaller which were orig- 
inally terminated in devices by "back-wiring" methods shall be re- 
placed with devices and in a manner now approved for the purpose. 
SUBM1TTER: Lawrence H. Chapman 
SUPPORTING COMMENT: Buildings wired prior to September 20, 
1974 and after 1964 seem to be showing up with very hazardous 
fire problems related to high 'resistance "back-wired" aluminum 
terminals. The problem is not so prevalent where the aluminum 
terminations were wrapped around the screw and used with an anti- 
oxidizing compound on a properly fused branch circuit and this is 
not meant to apply to such terminations made which were approved 
by municipal inspection agencies during this period of time ufiless 
required by local individual circumstances. However, it is clear to 
most of us in the trade and in engineering that the "back-wired" 
termination of aluminum wiring is rapidly having those type of ter- 
minations increasing in. resistance for obvious well-known physical 
chemical reasons thus creating a monster of a fire hazard in buildings 
wired with "back wiring" methods. I believe this should be a part of 
the National Electrical Code for reasons similar to those put forward 
for Article 210-2 l(b) of the 1971 National Electrical Code when the 
sentence reading, '~Grounding.type receptacles shall, be used as 
replacements for existing non-grounding types and shall be connected 
to a grounding conductor installed in accordance with Section 250-47" 
was included into the revision of the 1968 National Fire Safety to 
phase out /~11 devices which were "back-wired" with aluminum ter- 
minations prior to 1972 is obvious. 

At this point in time, it is irrelevant for blame to be shuffled around 
between housing authorities and governmental inspection agencies 
while the fire hazard of such high resistance "back-wired" terminals 
with old manufactured aluminum wiring remains as a potential source 
of property loss and human suffering from fire. It is so easy to simply 
replace this type of aluminum terminations with approved methods 
by either changing out the devices or by using copper leads to the 
existing devices with approved pressure connectors or wire nuts 
with an appropriate anti-oxidant terminal compound. 

Supporting evidence has already been obtained to substantiate 
this one sentence revision by reference to the U.S. Consumer Product 
Safety Commission study published as Hazard Analysis--Aluminum 
Wiring---April 1975. 

This Proposal to the 1975 National Electrical Code is not intended 
to be used prejudicially against the continued use of aluminum wiring 
methods or even of the rewiring of existing aluminum wired buildings 
with copper or copper-clad wiring. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: A retroactive requirement of this type is not 
enforceable under usual Code-adoption parameters. 

The connections described in the proposal as "'back-wiring' 
methods" were presumably made contrary to marking representing 
manufacturers' and listing/labeling organizations' instructions. 
Correction of such connections may be desirable, but a retrofit 
requirement in the Code would be entirely ineffectual with respect 
to installers and users who have ignored' the original information. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

l10-14(a): Accept 
PROPOSAL NO. 90A: Number existing paragraphs (1) and (2), and 
add: 

(3) Wiring terminals on fixed electrical equipment intended or 
suitable for the connection of aluminum or aluminum alloy conduc- 
tors shall be marked AL. If also suitable for the connection of copper 
conductors the marking AL-CU shall be used. 

Except ion No .  1: The marking A L  or A L - C U  shall be permi t ted  
to be located on the equipment  in which the terminal is used. 

Except ion No.  2: A t tachmen t  phtg receptacles and general  use 
snap switches  as covered in Sect ions  110-14(a)(4) and (a)(5). 

(4) Attachment plug receptacles and general use snap switches 
of 15- and 20-ampere rating having terminals intended or suitable for 
the connection of copper, aluminum or aluminum alloy conductors 
shall be marked CO-ALR. 

(5) Attachment plug receptacles and general use snap switches 
of 15- and 20-ampere rating not marked CO-ALR shall be marked to 
indicate the type of conductor material for which they are suitable 
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and that only devices marked CO-ALR shall be used with aluminum 
wire. 

Exception: The marking may be located on or with the device 
packaging. 
SUBMITTER: CMP 1 
SUPPORTING COMMENT: The purpose of this proposal is to make 
it clear in the National Electrical Code those wiring devices and 
fixed electrical equipment that have been designed for and found 
suitable for the connection of aluminum, aluminum alloy conductors, 
and those which are nrt  intended for such use. 
PANEL RECOMMENDATION: Accept 
PANEL COMMENT: Although such minute detail as to marking 
identification and application would usually be unnecessary, there 
may be sufficient concern with this subject to merit the detail, and 
acceptance of this proposal should accomplish the objective of other 
proposals (on definitions as well as this Section). 
VOTE ON PANEL RECOMMENDATION:  

AFFIRMATIVE:  Brand, Brown, Giddings, LaFehr, Lutgens, 
Michener, Moser, Sleesman 

NEGATIVE: Hart 
EXPLANATION OF VOTE: 

HART: This proposal is entirely unnecessary and appears to be 
an overreaction to Washington bureaucrats. This type of information 
is suitable for listing and labeling agencies but has not a place in the 
Code. Carried to its ultimate conclusion the concept of this proposal 
would mean the incorporation of all listing information in the Code. 
This proposal may be suitable for the 1984 Edition but should not be 
considered for acceptance in this Bicentennial Year. 

110-14(c)--(New): Reject 
PROPOSAL NO. 84: Add the following: 

(c) Receptacles for Aluminum Wire. All receptacles for use with 
aluminum house wire shall be designed to allow for the following 
characteristics: 

(1) Cold flow characteristics of aluminum. 
(2) Formation of aluminum oxide on conductor surfaces. 
(3) Coefficient of expansion of aluminum is significantly greater 

than most other metals. 
(4) Electrolytic interaction of aluminum with other metals in the 

presence of commonly humid air. 
(d) Compression Type Fittings. Compression type fittings may be 

used to anchor aluminum cables to house circuit breaker boxes and 
meet the criteria of paragraph (c). 

(e) Pigtail Connection. Pigtail Connection of aluminum wire may 
be used to joint small conductors to wall receptacles. This technique 
splices the end of the aluminum conductor to an equal size copper 
wire. The two conductors are held together by a wire-nut. The other 
end of the copper wire is fastened to the wall receptacle in a con- 
ventional manner. 
SUBMITTER: Edward S. Charkey, American Insurance Association 
SUPPORTING COMMENT: I. Some 22 communities that we know 
of already ban or restrict the use of aluminum wire in homes due to 
a high incidence of fires. 

2. Recent testimony at a CPSC hearing on aluminum wire by rep- 
resentatives of fire departments and electrical inspectors of various 
counties and towns, support allegations about aluminum wire. 

3. Since 1972, the New York Board of Fire Underwriters has 
approved aluminum where only used in conjunction with copper pig- 
tails. 

At the present time, national attention has been directed to the 
aluminum wire problem due to the recent CPSC hearing. It is impor- 
tant to once again demonstrate that the voluntary standard system is 
capable of effectively dealing with technological problems that arise. 
Positive action would also clearly show that voluntary standards are 
equal to the challenge. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: This proposal (which was sul~mitted in May, 
1974) in its paragraph (c) provides much text relative to product 
design of one particular product--receptacles--but does not give 
equal treatment to others. The matters covered are already well 
known to both manufacturers and listing/labeling organizations and 
are not determinable in the field. 

The proposal uses a number of unspecific and non-Code terms, 
such as "house wire," "pigtail," "house circuit breaker boxes," and 
trade name "wire-nut." 

The intent is believed to be adequately covered in standards of 
listing/labeling organizations and may be further brought out in 
Proposal No. 90A. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

ll0-14(c)--(New): Electrical Connections: 
Reject 
PROPOSAL NO. 91: Add a new Paragraph (c) to 110-14 

(c) Aluminum Conductors. On all connections made with aluminum 

conductors a compound shall be used to prevent corrosion of the 
conductor. 
SUBMITTER: C.R. Pierce, Chief Electrical Safety Consultant, City 
of Fresno, California 
SUPPORTING COMMENT: Corrosion causing poor electrical con- 
ductivity on this type connections has been one of the major causes 
for failures. Many of the Manufacturers recommend a compound for 
these connections but this recommendation is not a part of the listing 
for these connections. 

Utilities, for many years, have used aluminum for their service 
conductors with not too many failures due to poor connections. The 
majority of these utilities require a compound at each connection. 
In this area those contractors using a compound have also had few 
failures but those not using a compound have had many failures. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Same as for Proposal No. 87 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

110-14(c)--(New): Reject 
PROP()SAL NO. 92: Add 110-14(c) to read: 

(c) Torquing. All mechanical connections shall be torqued to the 
values recommended by the device manufacturer. 
SUBMITTER: C.E. Muhleman, Box 806, Marion, IN 46952 
SUPPORTING COMMENT: This will eliminate many loose connec- 
tions and may have prevented the problem with aluminum branch 
circuit wiring. It will require the device manufacturers to study their 
device performance and give the installer the optimum value for 
mechanical connections. Utilities and industrial users report having 
fewer bad connections when they are torqued. The UL testing pro- 
gram for aluminum conductor connections showed the torquing 
necessity. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: While torquing to Manufacturers' recommended 
values if specified is obviously essential, the proposal seems to be 
unenforceable as a Code requirethent. 
VOTE ON PANEL RECOMMEND~,TION: Unanimously affirmative 

110-16: Reject 
PROPOSAL NO. 94: Add to first paragraph: "Space shall be provided 
to permit all doors to be opened 90 ° or more, or doors shall be readily 
removable by lifting off the hinges, or similar means." 
SUBMITTER: Ralph H. Lee, Wilmington, Del. 
SUPPORTING COMMENT: Installation and maintenance of elec- 
trical equipment, as susceptible to ease of access, will be substan-. 
tially improved by general observance of this degree'0f that com- 
modity. 
PANEL RECOMMENDATION: Reject - 
PANEL COMMENT: It is not clear whether the doors mentioned 
are only those of the electrical equipment or those in the surrounding 
building area. 

It is believed that the general requirement of this paragraph of the 
present code is adequately stated and should be evaluated on the 
scene considering door-opening capability along with other factors. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

TABLE 110-16(a): Accept 
PROPOSAL NOS. 96 and 97: Amend Table 110-16(a) so that where 
21/2 feet appears, it will read 3 feet, thus: 

Voltage" to Ground Minimum Clear Distance (feet) 
Condition 1 2 3 

0-150 3 3 3 
151-600 3 31/2 4 

SUBMITTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT:--Sect ion  l l0-16(d) Front Working 
Space--This section requires 3' of working space in front of switch- 
boards or control centers where there are live parts normally exposed. 
When a person has panel covers off to work on equipment, live parts 
are exposed. It is our opinion for safety of workmen and clarity for 
enforcement, that in Table ll0-16(a) Working Clearances, all 2V2' 
minimum clearances should be changed to 3'. 

This should include panel boards since this equipment is most 
frequently the area where ele~:trical injuries occur, while upgrading 
branch circuits and feeders. 
SUPPORTING COMMENT: --Electric panels in the past were in- 
stalled and changes ,were few and far between. Today's economy 
calls for frequent panel and feeder changes being made while the 
systems are still in operation and electrically "hot." 

Higher voltages, between 150 volts to over 300 volts to ground 
are used extensively with larger panels and covers calling for more 
space for the safety of the workmen. 
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The present cost and use of "space" today tends to push electrical 
equipment farther back in close corners. 
PANEL RECOMMENDATION: Accept 
PANEL COMMENT: The actual working space for a person and 
usual tools in the 0-600 volt range seems generally to justify the 3-foot 
distance. The possible lesser hazards at the 150 volt level or under 
"Condition 1" do not, in the judgement of the Panel members inti: 
mate with such situations, justify the continued acceptance of the 
2~/2 foot distance in situations where working on live equipment is 
essential. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

ll0-16--Exception No. 3--(New): Reject 
PROPOSAL NO. 93: Add Exception No. 3 in l10-16(a) Working 
Clearances: 

Except ion No.  3: Working space for  Condi thms  I and  2 shall be 
a min imum o f  21/2 f e e t  f o r  equipment  located an electric" overhead  
travel#lg cranes and hoists located it+ indastrial es tabl ishments  
where conditions o f  supervision attd main tenance  assure that only 
competen t  individuals will service the equipment .  
SUBMITTER: Robert B. Tillitt. P.E. 
SUPPORTING COMMENT: Working space of 2Ve feet will permit 
ready and safe operation and maintenance on EOT cranes and hoists. 
Increasing the working space will not provide a noticeable increase 
in safety or ease of maintenance. Increasing the working space will 
tend to reduce the floor area served by the crane or hoist because 
the increased space will often reduce the side approach of the crane 
hook. Similar working space on more than 2300 cranes located in 
the industrial plants of my employer has proven to be safe and ade- 
quate. This company has adhered to the known state and local codes 
where the working clearance has been 21/2 feet. If 31/2 feet is enforced 
it will cause an unnecessary hardship with no net gain in safety or 
maintenance. 
PANEL RECOMMENDATION: Reject and refer to CMPI2 for 
advice. 
PANEL COMMENT: CMPI believes that any trade-offs in viability 
of working space requirement for this specialized application should 
be evaluated by CMPI2 in connection with Section 610-57 and pre- 
ferably covered there. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

ll0-16(a)--Exception No. 3--(New): Reject 
PROPOSAL NOS. 95, 98, and 99: Add to 110-16(a): 

Exception No.  3." Workilig clearances may  be less than those 
specif ied in Table 110-16(a) on mobile and portable mining equip- 
ment  (such as electrical excavators)  which mr+st be compac t  in order 
to per form its funct ion.  Clearance must  not  be less than 18 inches 
n,hea an electrical panel  is exposed  fi~r examination o'r maiatencince, 
providing that the panel  is not  over  three f ee t  long, attd ottO' qttab 
ified personnel  ]+ave access  ta the area. 
SUBMITTER: (1) Open Pit Mining Association; (2) American 
Mining Congress; (3) Institute of Electrical & Electronic Engineers 
(Identical proposa'ls and comment except as noted below.) 
SUPPORTING COMMENT: Federal mining standards now require 
that electrically powered mobile, movable and portable equipment 
(such as excavating machines) comply with the Natiomd Electrical 
Code (NEC) and thus the NEC is being applied in areas whichare 
beyond its originally intended scope. This amendment is offered as a 
means of adapting the NEC to this change in scope. 

Mobile and portable equipme'nt (such as excavators) dimensions 
are limited by two major factors: (I) limitation on size of components 
that can be shipped from the factory to the assembly site; (2) the area 
in which the excavator must work is often limited in size, precluding 
the use of large equipment. These limitations on size require compact 
arrangements of the equipment. While consideration is given to pro- 
viding adequate working space, it is often not possible to provide the 
space specified by the NEC. 

The electrical equipment on mobile and portable equipment (such 
as excavators) is enclosed or otherwise guarded to prevent contact 
with live parts. Access to the machines is limited and work on the 
electrical equipment is performed by personnel who are familiar with 
the precautions required when working in small spaces. It should be 
noted that excavators are quite similar to locomotives in this regard 
and locomotives are exempted from the NEC. 

It is noted that exception No. 2 does permit smaller spaces when 
special permission is granted. However, it would be preferable to 
grant general exception for the specifically mentioned equipment in 
order to avoid the necessity of obtaining special permission for every 
item of such equipment. 

Due to the difficulty of meeting requirements, and considering that 
experience indicated that no great hazards exist, mobile and portable 
equipment (such as excavators) should be exempted from the require- 
merits of these sections. 

Finally, we would like to emphasize that this proposal was origi- 

nated by the Open Pit Mining Association, Electrical Division. This 
association is composed of representatives from each of the following 
areas: Utility Companies; Consulting Engineers; Manufacturing 
Companies; Mining Companies; Universities. 

This proposed revision to the 1978 NEC represents the consensus 
of opinion of representatives from each of the above areas. 

NOTE: The comments of all three organizations seem to be iden- 
tical except that the above listing of representatives in OPMA is not 
mentioned by AMC, and is supplemented by Mining Enforcement & 
Safety Administration (Federal Enforcement Agency) and United 
States Bureau of Mines (Federal Research Agency) in the IEEE 
submission. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The Panel is considerably confused by the 
supporting comment in several respects: 

(1) A point is made on limitation on size of components that can 
be shipped from the factory to the assembly site. It is not obvious to 
the Panel that this limitation is any more confining than those appli- 
cable to components shipped from the factory to other installations. 

(2) It is stated that the area in which the excavator must work is 
often limited in size, precluding the use of large equipment. It is the 
Panel's understanding, however, that some open-pit excavators, far 
from being limited in size, dwarf many buildings. Underground 
mining equipment is not covered by the Code. 

(3) It is stated that the proposal is offered as a means of adapting 
the NEC to a change in scope. There has been no change in scope 
recently. 

(4) It would normally be expected that mobile and portable equip- 
ment would be disconnectible from power for servicing operations. 
Paragraph (a) of 110-16 applies only with respect to live parts. The 
supporting comment gives no reason why such equipment would 
require servicing while alive. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

110-16(c): Reject 
PROPOSAL NO. 100: Revise to at least one entrance of sufficient 
area shall be provided to give access to the working space about 
electrical equipment. Where the equipment is over 800 amperes and 
more than six feet wide not less than 2 exits shall be provided. 
SUBMITTER: International Association of Electrical Inspectors-- 
Arizona Chapter 
SUPPORTING COMMENT: This is necessary fo'r the safety of the 
people working on the equipment or operating it. High amperage 
switchgear has more burning potential than high voltage. In the past, 
this has not always been done  and arrangement of the equipment 
rooms has left much needed in the way of safety. Several people have 
almost burned to death when they were trapped in the back of such 
equipment rooms with the equipment burning between them and the 
only way out. (We should also see that equipment doors do not block 
exit ways from such areas.) 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The specific proposal is impractical and gives 
no guidance as to where the exits should be placed. The subject may 
deserve further study and comments would be helpful. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
COMMENT ON VOTE: 

LAFEHR: The Arizona Chapter of IAEI should develop a more 
specific proposal for reconsideration by the Panel. 

l10-16(e): Accept 
Secretary's Note: It was the action of  the Correlating Committee 

that there was a lack of consensus in the voting. 
PROPOSAL NO. 101: Amend Section l l0-16(e). Illumination. to 
read: 

(e) Illumination. Sufficient illumination shall be provided for all 
working spaces about service equipment, switchboards and panel- 
boards requiring maintenance or services requiring maintenance or 
services. 

(f) Headroom. The minimum headroom of working spaces about 
service equipment, switchboards, panelboards, or control centers 
where there are live parts exposed at any time shall be 61/4 feet. 
SUBMITTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: Sufficient work space and illumination 
must be provided for all working spaces about electrical equipment 
and should not be limited to switchboards and motor control centers. 
PANEL RECOMMENDATION: In present Section l10-16(e) add 
"panelboards'" after "switchboards.'" 

In 110-16(f) add "'panelboards" after "switchboards." 
PANEL COMMENT: The Panel recognizes that both headroom and 
illumination are appropriate in industrial installations requiring con- 
tinuous operation and regular servicing while alive. Such situations 
should involve equipment designated as panelboards as well as 
switchboards. 
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There is doubt about the practicality or need for these require- 
ments in relation to infrequently serviced installations such as in 
residences and this has resulted in the Panel's omission of service 
equipment from the Proposal. Further clarification and definition of 
the areas where the requirements are effective may be necessary, and 
comments are invited. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Brown, LaFehr, Lutgens, Michener, Moser, 
Sleesman 

NEGATIVE: Brand, Giddings, Hart 
EXPLANATION OF VOTE: 

B R A N  D: Adding "Panelboard s" to 1 I 0-16(0 makes the minimum 
headroom requirement applicable to panelhoards used as service 
equipment. See Section 384-16(a). Even though "'service equipment" 
was omitted by the Panel, the revision makes the 6l/4 ft. and the illu- 
mination requirements applicable to most residential service equip- 
ments. This is the area where the Panel Comment doubts the need 
for the new requirements. 

GIDDINGS:  Adding "panelboards" to Section 110-16(f) in effect 
makes the 61/4 foot headroom requirement applicable to residential 
installations of panelboards as covered in Article 384 Part B. 

The Panel's Comments indicate " . . .  doubt about the practicality 
or need for this requi rement . . ,  in residences." The omission of 
"service equipment" does not remove installations in residences from 
the requirement since panelboards may also be located in residences. 

HART: There is a considerable difference between panelboards 
and switchboards and control centers regarding operation and ser- 
vicing. This proposal would infer that there be permanent lighting. 
There is no evidence of need or field problems included in the sup- 
porting comment which seems insufficient to support a change. 

H0-16(e) and (f): Reject 
PROPOSAL NO. 102: Amend Section 110-16(e). 

(e) Illumination• Illumination shall be provided for all working 
spaces about switchboards and motor control centers. There shall he 
installed in the vicinity of panels and panelboards not less than one 
lighting fixture. 
Amend Section 110-16(f) 

(f) Headroom. The minimum headroom of working spaces about 
switchboards and motor control centers where there are live parts 
exposed at any time shall be 61/4 feet. Panels and panelboards shall be 
installed not less than 51/2 feet nor more than 7 feet from the finished 
grade or floor. 
SUBMITTER: Truman W. Weekley, Sr. 
SUPPORTING COMMENT: Article l l0-16(e) as it is now written 
requires the occupants of buildings to grope in the dark, to locate the 
panel, panelboard, service breaker or service equipment, when a 
lighting breaker or the main breaker or fuses are off due to a fault. 

Article 110-16(f). Since there is no height requirement for panels 
or panelboards, the article as now written will permit the panels and 
panelboards to be installed in c~wl  spaces, and the panels can be 
installed with the' bottom of the panel resting on the ground (earth). 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The proposal relative to illumination is con- 
sidered unnecessary. Some extension of the existing requirement is 
contemplated in the: acceptance of Proposal No. 101. The proposal 
under the title of headroom but which seems to prescribe mounting 
height of panelboards is deemed to be impracticable and its necessity 
is not demonstrated by the supporting comment. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

l~0-16(f): Accept 
Secretary's Note: It was the action of the Correlating Committee 

that mandatory requirements shall not be in a Fine Print Note. 
PROPOSAL NO. 103: Amend Section 110-16(f) to read: 

(f) Headroom. The minimum headroom of working spaces about the 
service disconnecting means and the minimum headroom of working 
spaces about switchboards or motor control centers, where there are 
live parts exposed at any time, shall be 61/4 feet. 

Exception: A single disconnecting means  or panelboard, approved 
for  service equipment,  shull be permit ted to be installed in unfinished 
basement  areas or crawl spaces i f  a minimum o f  3 f t .  o f  headroom is 
provided for  access  route and vicinity o f  the service equipment  and 
all other provisions o f  230-73 are met. 
SUBMITTER: M. R. Bishop, Chief Electrical inspector, Albermarle 
County, Virginia 
SUPPORTING COMMENT: At the present time the Code does not 
provide for a minimmn clearance height of any electrical equipment 
except switchboards and motor control centers. 

This proposal does not intend, nor will it require, any changes in 
the mounting of sub-panels or disconnects in crawl spaces, or attic 
areas, as branch-circuit sources for equipment or gener~d lighting. 

Under the existing Code, service equipment can be mounted in 
confined areas and the inspector would have to rely on a personal 
opinion of what constitutes "readily accessible." The section men- 

tions only "climb over," "remove obstacles," "portable ladders," or 
"chairs." 

Since the recent adoption of standardized building codes in most 
places and states, which heretofore were "no inspection" areas, 
rulings such as "not readily accessible" made by inspectors can be 
challenged. Municipalities would look for "hard facts" before ac- 
cepting 90-4. 
PANEL RECOMMENDATION: Add to present fine print a portion of 
the above proposal, to state: Service equipment in residences shall be 
permitted to be installed in basement areas or crawl spaces if a min- 
imum of 5 feet of headroom is provided for access route and vicinity 
of the service equipment. 
PANEL COMMENT: The proposed extension of the industrial head- 
room requirement of 61/4 feet to all services, including residential, is 
deemed impractical. Tile essence of the .proposed exception, as modi- 
fied in the Panel Recommendation, seems appropriate 0 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Brown, LaFehr, Hart, Lutgens, Michener, 
Moser, Sleesman 

NEGATIVE: Brand, Giddings 
EXPLANATION OF VOTE: 

BRAND: Requiring 5 ft. headroom in basements of residences will 
result in unnecessary hardship and expense without increased safety 
when existing service installations are modernized to higher capacity 
and must be relocated because of file new requirement. Placing the 
new requirement into a fine-print note is not in accord with the NEC 
Style Manual. In Section A-lb  this states that "shall be permitted" 
shall be in full-size print, the same as all mandatory provisions. Sec- 
tion A-3a limits fine-print notes to informative statements. 

GIDDINGS:  The requirement for a minimum of 5 feet of head- 
room for access route and vicinity of the service equipment in res- 
idence basements could cause hardship and excessive expense when 
remodeling is done, without any increase in safety. 

Section A-lb  of the STYLE MANUAL states, "A provision using 
the term 'shall be pe rmi t t ed ' . . ,  shall be in full size print, the same as 
all mandatory provisions." Thus, since this is a rule, it cannot be in- 
cluded in a fine print note. 

1~0-2~: Reject 
PROPOSAL NO. 104: Amend Section 110-21 to read: 
110-21. Marking. 

(a) The manufacturer's name, trademark, or other descriptive 
marking by which the organization responsible for the product may be 
identified shall be placed on all electrical equipment• Other markings 
shall be provided giving voltage, current, wattage or other ratings as 
are specified elsewhere in this Code. The marking shall be of sufficient 
durability to withstand the environment involved. 

(b) The manufacturer of this electrical equipment shall mark on it 
the actual system's operating voltage (i.e., 120/208V3@4W, 277[ 
480V/3@4W, etc.). The marking shall be of sufficient durability to 
withstand the environment involved. 

• SUBMITTER: Harold A. Mack, P.E. 
SUPPORTING COMMENT: I have encountered, when inspecting 
buildings that our firm has been retained to add to or modify in some 
way, a problem in determining the actual system voltage that is pre- 
sent in the building or present on a particular piece of electrical 
equipment. Part of the problem arises from the maximum voltage 
rating stamped on the equipment which may or may not exactly con- 
form to the system voltage in the building. As an example, the same 
equipment can be used for a 120]208V/3@4W wye connected system 
and for a 120/240V13~b-4W delta connected system. Another prob- 
lem arises when a building has dual voltage systems. 

1 feel that these problems could be eliminated or at least consider- 
ably reduced by a Code requirement which would require the actual 
system voltage to be permanently marked on the main service en- 
trance equipment and the panels throughout the system. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The manufacturer's marking can only establish 
the rating of the piece of equipment. It would be impossible to know at 
time of manufacture the system voltage in every individual installation. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

:1~0-2~: Reject 
PROPOSAL NO. 105: Amend Section 110-21 to read: 
110-21, Marking. The manufacturer's name, trademark, or other 
descriptive marking by which the organization responsible for the 
product may be identified shall be placed on all electric equipment. 
Other markings shall be provided giving voltage, current, wattage, or 
other ratings as are specified elsewhere in this Code. The marking 
shall be of sufficient durability to withstand the environment in- 
volved. The means of identification, such as nameplate base ma- 
terial, shall be either non-conducting, or shall be so located as to 
preclude its falling into energized parts upon failure of the fastening 
means. Adhesive shall not be used to secure conductive nameplates 
or labels. 
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SUBMITTER: Manufacturing Chemists Association 
SUPPORTING COMMENT: Conductive nameplates, even those 
employing aluminum foil and paper, have been found causative of 
many failures ]and are latent fire hazards. Likewise, adhesive has been 
found inadequate for Ioiag-time service at the elevated temperatures of 
operation of much electrical equipment. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The proposal is too restrictive and assumes the 
failure of all fastening means, even fhose of such high durability as 
rivets. Moreover, a design standard in this detail is not properly a part 
of the Code. 

The supporting comment, perhaps, should be noted by manufac- 
turers and listing/labeling organizations. 
VOTE ON PANEL RECOMMENDATION:  

AFFIRMATIVE:  Brand, Brown, Giddings, LaFehr, Hart, Lut- 
gens, Michener, Sleesman 

NEGATIVE:  Moser 
EXPLANATION OF VOTE: 

MOSER: The proposed amendment is the best means of prevent- 
ing, or at least reducing, the incidence of short circuits and resulting 
fires known to have been caused by falling nameplates and/or labels. 

110-21: Reject 
PROPOSAL NO. 106: Add to present content the following: 

The means of marking, such as nameplates, shall be so located and 
attached as to preclude their falling into energized parts upon failure 
of the fastening means. 
SUBMITTER: IEEE 
SUPPORTING COMMENT: Conductive nameplates, even those em- 
ploying aluminum foil and paper, have been found causative of many 
failures and are latent fire hazards. Locating and attaching so as to 
prevent their falling into energized parts from service exposure and 
aging will eliminate this hazard. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Same as for Proposal No. 105 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

l10-23m(New): Reject 
PROPOSAL NO. 107: Add a new Section 110-23: 
110-23. Identification of Electrical Rooms. Electrical rooms shall be 
identified by an approved sign. 
SUBMITTER: R. Gerald Irvine, P.E., Loudonville, N.Y. 
SUPPORTING COMMENT: The ifitent of this amendment is to re- 
quire electrical rooms to be readily visible to firemen and emergency 
service personnel. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The proposal seems too broad and gives no 
indication of what is intended to be meant by "electrical room." 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

l10-24m(New): Reject 
PROPOSAL NO. 108: Add a new Section 110-24 
110-24. Electrical Records. Electrical engineering drawing shall be 
available for use by the electrical inspector. 

Exception: One-and two-family dwellings 
SUBMITTER: R. Gerald lrvine, P.E., LoudonviIle, N.Y. 
SUPPORTING COMMENT: The intent of this amendment is to re- 
quire building owners to have a competent and professional engineer 
be responsible for rehabilitation projects. This will eliminate need to 
review short-circuit calculations and NEC requirements. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Requirements for the submission of drawings, 
calculations, or other data for complex installations are among the 
administrative matters that may be enacted by authorities having 
jurisdiction. A generalized requirement in the Code, as proposed, 
would be too broad and probably unenforceable. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

110-31: Reject 
PROPOSAL NO. 109: Amend Section 110-31 by eliminating para- 
graphs (a) (1), (b) (1) and (c). 
110-31. Enclosure for Electrical Installations. Electrical installations in 
a vault, room, or closet or in an area surrounded by a wall, screen, or 
fence, access to which is controlled by lock and kep  or other ap- 
proved means, shall be considered to be accessible to qualified per- 
sons only. The type of enclosure used in a given case shall be designed 
and constructed according to the nature and degree of the hazard(s) 
associated with the installation. 

A Wall, screen, or fence less than 8 feet in height shall not be con- 
sidered as preventing access unless it has 'other features that provide 
a degree of isolation equivalent to an 8-foot fence. 

Article 450 covers minimum construction requirements for trans- 
former vaults. 

Isolation by e!evation is covered in paragraph (b) of this Section 
and in Section 110-34. 

(a) Indoor Installations. 
(1) Eliminate this Section i 
(2) In Places Accessible to Qualified Persons Only. Indoor elec- 

trical installations considered accessible to qualified persons only in 
accordance with this Section shall comply with Sections 110-34,710- 
32, and 710-33. 

(b) Outdoor Installations. 
(1) Eliminate this Section 
(2) In Places Accessible to Qualified .Persons Only. Outdoor 

electrical )nstallations having exposed live parts shall be accessible to 
qualified persons only in accordance with the first paragraph of this 
Section and shall comply with Sections 110-34, 710-32, and 710-33. 
SUBMITTER: Frank L. Bordelon, Assistant Chief Electrical In- 
spector, Jefferson, Louisiana 
SUPPORTING COMMENT: Section 110-17. "Guarding Live Parts 
(600 Volts Nominal)" is specific as to precautions to take guarding 
against accidental contact and accessibility by unqualified persons by 
guarding, elevation, etc. 

I feel the intent of the Code is to make equipment 50 volts or more 
inaccessible to all unqualified persons whether indoors or outdoors. 

110-17 does not list any section accessible to unqualified persons 
and this is less than 600 volts. Why would 110-30 list places acces- 
sible to unqualified persons (i.e., indoor and outdoor) when the 
hazard referred to presents a greater degree of danger? 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT:~ This proposal would eliminate such common 
and satisfactory installations as pad mounted transformers. 

It would be a misconception to consider that the provisions for 
higher voltage installations are more lenient than for the 600v or less 
installations under Section 100-17. Essentially, the provisions of 
110-3 l(a) (1) provide enclosure requirements equivalent to 110-17 
and additional safeguards for metal "enclosed equipment are pro- 
vided in. 110-31 (c). The provisions of 110-31 (b) (1) provide isolation 
to the same extent as for outside wiring. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

110-34(a): Reject 
PROPOSAL NO. 110: Revise last sentence to read: 

(a) Working Space. The minimum clear working space in front of 
electric equipment, such as switchboards, control panels, switches, 
circuit breakers, motor controllers, relays, and similar equipment 
shall not be less than specified in Table 110-34(a) unless otherwise 
specified in this Code. Distances shall be measured from live parts. 
SUBMITTER: IEEE 
SUPPORTING COMMENT: Table 110-34(a) conditions apply to 
exposed live parts, therefore, the above deletion is consistent with the 
intent of the table. It is also felt that the underlined phase is incon- 
sistent with the first sentence. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: It is assumed that "underlined phase" in the 
supporting comment means "deleted phrase," i.e., "if such are ex- 
posed, or from the enclosure front or opening if such are enclosed." 
It is not believed that these words are inconsistent with the first sen- 
tence as the enclosure front is part of the equipment. Nor are they 
inconsistent with the intent of the table which is to provide working 
space rather than simply an air gap. In the case of live parts deeply 
recessed within a narrow enclosure, the proposal would materially 
reduce the safety factor--and might even prevent a person from 
getting in to do the work in the case of 601-2500 volt installations. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

110-34(a): Reject 
PROPOSAL NO. 111: Revise last sentence to read: 

Distances shall be measured from live parts. 
SUBMITTER: National Electrical Manufacturers Association 
SUPPORTING COMMENT: Table 110-34(a) conditions apply to 
exposed live parts. Therefore, the deletion of "'if such are exposed, or 
from the enclosure front or opening if such are enclosed" is consistent 
with the intent of the Table. It is also felt that this deleted phrase is 
inconsistent with the first sentence. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See comment on Proposal No. 110. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

110-34(a)3 Exception: Reject 
PROPOSAL NOS. 112 and 113: Add a new last sentence to the Ex- 
ception to read as follgws: 
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" . . .  Where work is to be performed on de-energized parts on the 
back of  enclosed equipment, a minimum working space of  30 inches 
horizontally shall be provided." 
SUBMITTER: 1. International Association of Electrical Inspectors. 
2. Joseph C. Roohan, Chief Electrical Inspector, County of Los 
Angeles 
SUPPORTING COMMENT: The present wording lacks requirements 
for essential working space dimensions needed for safety when it is 
necessary to enter spaces containing splices, taps and terminations. 
The inclusion of the proposed 30 inches will provide guidelines. This 
proposal is based on a similar requirement in the State of California, 
High Voltage Safety Orders, Article 84, Section 2932(b). 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The proposal is unclear--what kind of equip- 
ment; are the de-energized parts adjacent to live ones; is the access 
from the rear; in which direction(s) is it intended that the space be 
measured? The submitter is invited to clarify and to describe situa- 
tions and conditions in which such space is needed (for safety). 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Brand, Brown, Giddings, Hart, Lutgens, 
Michener, Moser, Sleesman 

NEGATIVE: LaFehr 
EXPLANATION OF VOTE: 

LAFEHR: The need for working space on the rear of enclosed 
equipment where work may be necessary should be recognized. 

110-34(a)(3) Exception No. 2~(New): Reject 
PROPOSAL NOS. 114, 115, and 116: Amend Section .110-34(a) by 
adding an exception to read: 

Exception No. 2: Working Clearances may be less than those 
specified in Table 110-34(a) o1! mobile and portable mining equip- 
ment (such as electrical excavators) which mast be compact in order 
to perform its function. Minimum working clearances for this equip- 
ment shall be 4 feet, if  the nominal voltage to ground is 601 to I000 
volts. The minimum working clearance shall be increased by one inch 
for each 1000 volt increase in the nominal voltage to ground. 
SUBMITTERS: 1. OPMA, 2. IEEE, 3. American Mining Congress, 
Ad Hoc Committee on Electrically Powered Excavators 
S[JPPORTING COMMENT: (Identical except for concluding re- 
marks which are shown separately for the three submitters.) 

Federal mining standards now require that electrically powered 
mobile, movable and portable equipment (s~ch as excavating ma- 
chines) comply with the National Electrical Code (NEC) and thus the 
NEC is being applied in areas which are beyond its originally intended 
scope. This amendment is offered as a means of adapting the NEC to 
this change in scope. 

Mobile and portable equipment (such as excavators) dimensions 
are limited by two major factors: (1) limitation on size of components 
that can be shipped from the factory to the assembly site; (2) the area 
in which the excavator must work is often limited in size, precluding 
the use of large equipment. These limitations on size require compact 
arrangements of the equipment. While consideration is given to pro- 
viding adequate working space it is often not possible to provide the 
space specified by the NEC. 

The electrical equipment on mobile and portable equipment 
(such as excavators) is enclosed or otherwise guarded to prevent 
contact with the live parts. Access to the machines is limited and work 
on the electrical equipment is performed by personnel who are fa- 
miliar with the precautions required when working in small spaces. It 
should be noted that excavators are quite similar to locomotives in 
this regard and locomotives are exempted from the NEC. 

Due to the difficulty of meeting these requirements, and considering 
that experience indicates that no great hazards exist, mobile and 
portable equipment (such as excavators) should be exempted from the 
requirements of these sections. 

(OPMA) Finally, We would like to emphasize that this proposal was 
originated by the Open Pit Mining Assoc. Elec. Division. This asso- 
ciation is composed of representatives from each of the following 
areas: Utility Companies; Consulting Engineers; Manufacturing 
Companies; Mining Companies; Universities. 

This proposed revision to the 1978 NEC represents the consensus 
of opinion of representatives from each of the above areas. 

(IEEE) Finally, we would like to emphasize that this proposal was 
originated by the Mining Industry Committee of the IEEE Industry 
Applications Society. The Mining Industry Committee is composed 
of representatives from each of the following areas: Consulting En- 
gineers; Manufacturing Companies; Mining Enforcement& Safety 
Administration (Federal Enforcement Agency); Mining Companies; 
Universities; United States Bureau of Mines (Federal Research 
Agency). 

This proposed revision to the 1978 NEC represents the con- 
sensus of opinion of representatives from each of the above areas. 

Additional historical and statistical data has been compiled and will 
be made available to the NEC Code Making Panels upon request. 

(AMC) Please note that this proposal has been prepared by repre- 
sentatives of the manufacturers of electrically powered excavators 
and the manufacturers of the electrical equipment used therein. Con- 

siderable thought by persons w.ith many years of experience has 
entered into this preparation with the aim being continuation of the 
fine safety record that this type of equipment has enjoyed in the past. 

The vast experience and knowledge of this group is available 
to the N EC Code Writing .Panels upon request. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Same as for Proposal No. 95 (Section l l0- 
16(a)) 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

ARTICLE 2 0 0 m U S E  'AND 
IDENTIFICATION OF G R O U N D E D  

CONDUCTORS 

Code-Making Panel No. 5 

ARTICLE 200: Reject 
PROPOSAL NO. 2: Amend Article 200 Heading to read; 
USE AND IDENTIFICATION OF NEUTRAL CONDUCTORS. 
SUBMITTER: Elmore Joiner, St. Augustine, Florida 
SUPPORTING COMMENT: Section 100 definition of Grounded 
Conductor (a system or circuit conductor which' is intentionally 
grounded.) . 

The grounding conductor, the grounding conductor equipment, 
Grounding Electrode Conductor all are intentionally grounded and 
not necessarily grounded to the grounding electrode with the neutral 
conductor. 

This can be misleading and confusing as this section stipulates 
that white and gray colors or white and gray at terminations be used. 
This is the only color allowed for a Neutral Conductor except that 
Articles 230-30 and 230-40 allow a Bare Conductor for the Neutral 
Conductor. 

Also this section identifies the equipment grounding terminal along 
with the Neutral terminalS. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: A grounded circuit conductor is not always a 
neutral conductor. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

200-1 FPN--(New): Reject 
PROPOSAL NO. 3: Add a new fine print note to Section 200-1 to read: 

The term "'Grounded. Conductor" in this Code generally designates a 
"Common (Neutral) Conductor" of solidly grounded systems that is grounded 
only at points specified by this Code and provided to carry load currents. 

If necessity arises, alternate terms "Common (Neutral) Conductor" 
and "Grounded Common (Neutral) Conductor" should be used for 
clarity to differentiate between portions of grounded conductors 
which are intended for load currents only (frst term) or for load and 
ground-fault currents (second term). 
SUBMITTER: Walter V. Chumakov, ITI~ Imperial CorP. 
SUPPORTING COMMENT: The broad term "grounded conductor" 
is widely misinterpreted and proliferated. Many new installations are 
reported to contain improper downstream grounding, by-pass circuits 
for ground-fault currents and partially or completely defeated ground- 
fault protection. Alternate terms are preferred. 

The term "grounded," as a reminder to ground, promotes safety 
but also invites wrong grounding connections. Conductor identifica- 
tion simplifies connections and lessens incidences of initial short 
circuits. However, the marking is not a positive sign of safety because 
any conductor should be considered unsafe or ungrounded unless 
proven otherwise. 

Therefore, and due to possible misconceptions, white and natural 
gray markings should not be recommended for common (neutral) 
conductors of impedance grounded systems. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Grounded conductors are defified and identi- 
fied, neutral conductors are not. Other than for high voltage systems, 
impedance grounding is not recognized. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

200-6: Reject 
PROPOSAL NO. 4: Add Exception No. 2 to Section 200-6(~a) as 
follows: 

Exception No. 2: Visible numbers on wires or terminals shall be 
permitted as identification of  grounded conductors of  malticondactor 
cables. 

Add Exception to Section 200-6(b) as follows: 
Exception: For identification of  groanded condactors in multi- 

conductor cables, see Section 200-6(a) E.¢ception No. 2. 
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" . . .  Where work is to be performed on de-energized parts on the 
back of  enclosed equipment, a minimum working space of  30 inches 
horizontally shall be provided." 
SUBMITTER: 1. International Association of Electrical Inspectors. 
2. Joseph C. Roohan, Chief Electrical Inspector, County of Los 
Angeles 
SUPPORTING COMMENT: The present wording lacks requirements 
for essential working space dimensions needed for safety when it is 
necessary to enter spaces containing splices, taps and terminations. 
The inclusion of the proposed 30 inches will provide guidelines. This 
proposal is based on a similar requirement in the State of California, 
High Voltage Safety Orders, Article 84, Section 2932(b). 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The proposal is unclear--what kind of equip- 
ment; are the de-energized parts adjacent to live ones; is the access 
from the rear; in which direction(s) is it intended that the space be 
measured? The submitter is invited to clarify and to describe situa- 
tions and conditions in which such space is needed (for safety). 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Brand, Brown, Giddings, Hart, Lutgens, 
Michener, Moser, Sleesman 

NEGATIVE: LaFehr 
EXPLANATION OF VOTE: 

LAFEHR: The need for working space on the rear of enclosed 
equipment where work may be necessary should be recognized. 

110-34(a)(3) Exception No. 2~(New): Reject 
PROPOSAL NOS. 114, 115, and 116: Amend Section .110-34(a) by 
adding an exception to read: 

Exception No. 2: Working Clearances may be less than those 
specified in Table 110-34(a) o1! mobile and portable mining equip- 
ment (such as electrical excavators) which mast be compact in order 
to perform its function. Minimum working clearances for this equip- 
ment shall be 4 feet, if  the nominal voltage to ground is 601 to I000 
volts. The minimum working clearance shall be increased by one inch 
for each 1000 volt increase in the nominal voltage to ground. 
SUBMITTERS: 1. OPMA, 2. IEEE, 3. American Mining Congress, 
Ad Hoc Committee on Electrically Powered Excavators 
S[JPPORTING COMMENT: (Identical except for concluding re- 
marks which are shown separately for the three submitters.) 

Federal mining standards now require that electrically powered 
mobile, movable and portable equipment (s~ch as excavating ma- 
chines) comply with the National Electrical Code (NEC) and thus the 
NEC is being applied in areas which are beyond its originally intended 
scope. This amendment is offered as a means of adapting the NEC to 
this change in scope. 

Mobile and portable equipment (such as excavators) dimensions 
are limited by two major factors: (1) limitation on size of components 
that can be shipped from the factory to the assembly site; (2) the area 
in which the excavator must work is often limited in size, precluding 
the use of large equipment. These limitations on size require compact 
arrangements of the equipment. While consideration is given to pro- 
viding adequate working space it is often not possible to provide the 
space specified by the NEC. 

The electrical equipment on mobile and portable equipment 
(such as excavators) is enclosed or otherwise guarded to prevent 
contact with the live parts. Access to the machines is limited and work 
on the electrical equipment is performed by personnel who are fa- 
miliar with the precautions required when working in small spaces. It 
should be noted that excavators are quite similar to locomotives in 
this regard and locomotives are exempted from the NEC. 

Due to the difficulty of meeting these requirements, and considering 
that experience indicates that no great hazards exist, mobile and 
portable equipment (such as excavators) should be exempted from the 
requirements of these sections. 

(OPMA) Finally, We would like to emphasize that this proposal was 
originated by the Open Pit Mining Assoc. Elec. Division. This asso- 
ciation is composed of representatives from each of the following 
areas: Utility Companies; Consulting Engineers; Manufacturing 
Companies; Mining Companies; Universities. 

This proposed revision to the 1978 NEC represents the consensus 
of opinion of representatives from each of the above areas. 

(IEEE) Finally, we would like to emphasize that this proposal was 
originated by the Mining Industry Committee of the IEEE Industry 
Applications Society. The Mining Industry Committee is composed 
of representatives from each of the following areas: Consulting En- 
gineers; Manufacturing Companies; Mining Enforcement& Safety 
Administration (Federal Enforcement Agency); Mining Companies; 
Universities; United States Bureau of Mines (Federal Research 
Agency). 

This proposed revision to the 1978 NEC represents the con- 
sensus of opinion of representatives from each of the above areas. 

Additional historical and statistical data has been compiled and will 
be made available to the NEC Code Making Panels upon request. 

(AMC) Please note that this proposal has been prepared by repre- 
sentatives of the manufacturers of electrically powered excavators 
and the manufacturers of the electrical equipment used therein. Con- 

siderable thought by persons w.ith many years of experience has 
entered into this preparation with the aim being continuation of the 
fine safety record that this type of equipment has enjoyed in the past. 

The vast experience and knowledge of this group is available 
to the N EC Code Writing .Panels upon request. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Same as for Proposal No. 95 (Section l l0- 
16(a)) 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

ARTICLE 2 0 0 m U S E  'AND 
IDENTIFICATION OF G R O U N D E D  

CONDUCTORS 

Code-Making Panel No. 5 

ARTICLE 200: Reject 
PROPOSAL NO. 2: Amend Article 200 Heading to read; 
USE AND IDENTIFICATION OF NEUTRAL CONDUCTORS. 
SUBMITTER: Elmore Joiner, St. Augustine, Florida 
SUPPORTING COMMENT: Section 100 definition of Grounded 
Conductor (a system or circuit conductor which' is intentionally 
grounded.) . 

The grounding conductor, the grounding conductor equipment, 
Grounding Electrode Conductor all are intentionally grounded and 
not necessarily grounded to the grounding electrode with the neutral 
conductor. 

This can be misleading and confusing as this section stipulates 
that white and gray colors or white and gray at terminations be used. 
This is the only color allowed for a Neutral Conductor except that 
Articles 230-30 and 230-40 allow a Bare Conductor for the Neutral 
Conductor. 

Also this section identifies the equipment grounding terminal along 
with the Neutral terminalS. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: A grounded circuit conductor is not always a 
neutral conductor. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

200-1 FPN--(New): Reject 
PROPOSAL NO. 3: Add a new fine print note to Section 200-1 to read: 

The term "'Grounded. Conductor" in this Code generally designates a 
"Common (Neutral) Conductor" of solidly grounded systems that is grounded 
only at points specified by this Code and provided to carry load currents. 

If necessity arises, alternate terms "Common (Neutral) Conductor" 
and "Grounded Common (Neutral) Conductor" should be used for 
clarity to differentiate between portions of grounded conductors 
which are intended for load currents only (frst term) or for load and 
ground-fault currents (second term). 
SUBMITTER: Walter V. Chumakov, ITI~ Imperial CorP. 
SUPPORTING COMMENT: The broad term "grounded conductor" 
is widely misinterpreted and proliferated. Many new installations are 
reported to contain improper downstream grounding, by-pass circuits 
for ground-fault currents and partially or completely defeated ground- 
fault protection. Alternate terms are preferred. 

The term "grounded," as a reminder to ground, promotes safety 
but also invites wrong grounding connections. Conductor identifica- 
tion simplifies connections and lessens incidences of initial short 
circuits. However, the marking is not a positive sign of safety because 
any conductor should be considered unsafe or ungrounded unless 
proven otherwise. 

Therefore, and due to possible misconceptions, white and natural 
gray markings should not be recommended for common (neutral) 
conductors of impedance grounded systems. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Grounded conductors are defified and identi- 
fied, neutral conductors are not. Other than for high voltage systems, 
impedance grounding is not recognized. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

200-6: Reject 
PROPOSAL NO. 4: Add Exception No. 2 to Section 200-6(~a) as 
follows: 

Exception No. 2: Visible numbers on wires or terminals shall be 
permitted as identification of  grounded conductors of  malticondactor 
cables. 

Add Exception to Section 200-6(b) as follows: 
Exception: For identification of  groanded condactors in multi- 

conductor cables, see Section 200-6(a) E.¢ception No. 2. 

20 



i 

SUBMITTER: IEEE 
SUPPORTING COMMENT: The rationale for requiring coding of 
grounded conductors by colors is excellent for single conductors in 
the raceway types for which they are suited. In multiconductor cable, 
however, the several other types of identification, particularly num- 
bering and lettering have proven amply satisfactory and safe. They 
have an additional advantage in that the human handicap of color- 
blindness does not cause errors and associated hazards. Too, the 
necessity of applying standard multiconductor cables to a multiplicity 
of circuit applications, only a few of which involve grounded con- 
ductors, would impose severe burdens which are not warranted in 
view of the freedom from problems using the proposed systems. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal 4-1 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

200-6(a) and (b) Exceptionsm(New): Accept 
PROPOSAL NO. 4-1: Add Exception No. 2 in Section 200-6(a) and 
Exception in Section 200-6(b) as follows: 

In industrial and mining applications distinctive visible markings 
on conductors and terminals shall be permitted for identification o f  
grounded conductors in malticonductor cables. 
SUBMITTER: CMP5 
SUPPORTING COMMENT: To accommodate intent of Proposals 4-8 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

200-6(a) and (b) Exceptions--(New): Reject 
PROPOSAL NO. 8: Add Exception No. 2 to Sec. 200-6(a) as follows: 

Exception No. 2: Visible numbers on wires or terminals shall be 
permitted as identification o f  grounded conductors o f  multiconductor 
cables. 

Add Exception to Sec. 200-6(b) as follows: 
Exception: For multiconductor cable grounded terminal identifica- 

tion, see Section 200-6(a) Exception No. 2 
SUBMITrER: Manufacturing Chemists Association 
SUPPORTING COMMENT: The rationale for requiring coding of 
grounded conductors by colors is excellent for single conductors in 
the raceway types for which they are suited. In multiconductor cable, 
however, the several other types of identification, particularly num- 
bering and lettering have proven amply satisfactory and safe. They 
have an additional advantage in that the human handicap of color- 
blindness does not cause errors and associated hazards. Too, the 
necessity of applying standard multi-conductor cables to a multiplicity 
of circuit applications, only a few of w,hich involve grounded con- 
ductors, would impose severe burdens which are not warranted in 
view of the freedom from problems using the proposed systems. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal 4-1 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

200-6(d)--(New): Reject 
PROPOSAL NO. 5: Amend Section 200-6 to add (d) as follows: 

(d) Mobile and Portable Mining Equipment. The grounded con- 
ductor shall not be required to be white or gray on mobile and 
portable mining equipment (such as electric excavators) where: 

(1) Schematic and wiring diagrams or tables are available at the 
machine to describe and identify individual circuit conductors. 

(2) The actual circuit conductors are identified by leg bands, 
labels or similar identification having numbers, letters, or symbols 
in agreement with the diagrams or tables. 
SUBMITTER: IEEE 
SUPPORTING COMMENT: Federal mining standards now require 
that electrically powered mobile, movable and portab!e equipment 
(such as excavating machines) comply with the National Electrical 

• Code (NEC) and thus the NEC is being applied in areas which are 
beyond its originally intended scope. The amendment is offered as a 
means of adapting the NEC to this change in scope. 

This section requires that the grounded conductor have an outer 
identification of white or natural gray color. In addition, Section 
210-5 of the NEC requires that the grounded conductors of different 
systems be identified by an outer covering of white with colored 
stripes or other suitable and different means of identification. 

Many different systems are used on mobile and portable equipment 
(such as excavators), which would require a wide variety of color 
coded wires. With such a variety it is likely that there would be c o n  
fusion in recognizing the grounded conductor for each particular 
circuit, particularly if the electrician were color blind. To avoid this 
confusion and related hazard, it would be preferable to use a different 
system of marking. 

Complete wiring and schematic diagrams or wire tables are 
furnished with excavators. Wire labeling systems are used which aid 
in readily recognizing the various conductors and each conductor is 

permanently marked, for example, with leg bands. Thus, it is possible 
with little experience, to determine the grounded conductor for each 
system. 

Finally, we would like to emphasize that this proposal was orig- 
inated by the Mining Industry Committee of the 1EEE Industry Ap- 
plications Society. The Mining Industry Committee is composed of 
representatives from each of the following areas: Consulting Engi- 
neers; Manufacturing Companies; Mining Enforcement & Safety 
Administration (Federal Enforcement Agency); Mining Companies; 
Universities; United States Bureau of Mines (Federal Research 
Agency). 

This proposed revision to the 1978 NEC represents the consensus 
of opinion of representatives from each of the above areas. 

Additional historical and statistical data has been compiled and'will 
be made available to the NEC Code Making Panels upon request. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal 4-1 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

200-6(d)--(New): Reject 
PROPOSAL NO. 6: Amend Section 200-6 to add (d) as follows: 
200-6. Means of Identifying Grounded Conductors. 

(d) Mobile and Portable Mining Equipment. The grounded conduc- 
tor need not be white or gray on mobile and portable mining equip- 
ment (such as electric excavators) where: 

(1) Schematic and wiring diagrams or tables are available at the 
machine to describe and identify individual circuit conductors. 

(2) The actual circuit conductors are identified by leg bands, 
labels or similar identification having numbers, letters, or symbols in 
agreement with the diagrams or tables. 
SUBMITTER: Open Pit Mining Association 
SUPPORTING COMMENT: Federal mining standards now require 
that electrically powered mobile, movable and portable equipment 
(such as excavating machines) comply with the National Electrical 
Code (NEC) and thus the NEC is being applied in areas which are 
beyond its originally intended scope. This amendment is offered as a 
means of adapting the NEC to this change in scope. 

This section requires that the grounded conductor have an outer 
identification of white or natural gray color. In addition, Section 210-5 
of the NEC requires that the grounded conductors of different sys- 
tems be identified by an outer covering of white with colored stripes 
or other suitable and different means of identification. 

Many different systems are used on mobile and portable equipment 
(such as excavators), which would require a wide variety of color 
coded wires. With such a variety it is likely that there would be con- 
fusion in recognizing the grounded conductor for each particular 
circuit, particularly if the electrician were color blind. To avoid this 
confusion and related hazard, it would be preferable to use a different 
system of marking. 

Complete wiring and schematic diagrams or wire tables are fur- 
nished with excavators. Wire labeling systems are used which aid in 
readily recognizing the various conductors and each conductor is 
permanently marked, for example, with leg bands. Thus, it is possible 
with little experience, to determine the grounded conductor for each 
system. 

, Finally, we would like to emphasize that this proposal was orig- 
inated by the Open Pit Mining Assoc., Elec. Division. This associa- 
tion is composed of representatives from each of the following areas: 
Utility Companies; Consulting Engineers; Manufactuqng Com- 
panies; Mining Companies; Universities. 

This proposed revision to the 1978 NEC represents the consensus 
of opinion of representatives from each of the above areas. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal 4-1 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

200-6(d)m(New): Reject 
PROPOSAL NO. 7: Amend Section 200-6 to add (d) as follows: 
200-6. Means of Identifying Grounded Conductors. 

(d) Mobile and Portable Mining Equipment. The grounded con- 
ductor need not be white or gray on mobile and portable mining 
equipment (such as electric excavators) .where: 

(1) Schematic and wiring diagrams or tables are available at the 
machine to describe and identify individual circuit conductors. 

(2) The actual circuit conductors are identified by leg bands, 
labels or similar identification having numbers, letters, or symbols in 
agreement with the diagrams or tables. 
SUBMITTER: American Mining Congress, Ad Hoc Committee on 
Electrically Powered Excavators 
SUPPORTING COMMENT: Federal mining standards now require 
that electrically powered mobile, movable and portable equipment 
(such as excavating machines) compl X with the National Electrical 
Code (NEC) and thus the NEC is being applied in areas which are 
beyond its originally intended scope. This amendment is offered as a 
means of adapting the NEC to this change in scope. 
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This section requires that the grounded conductor have an outer 
identification of white or natural gray color. In addition, Section 210-5 
of the NEC requires that the grounded conductors of different sys- 
tems be identified by an outer covering of white with colored stripes 
or other suitable and different means of identification. 

Many different systems are used on mobile and portable equipment 
(such as excavators), which would require a wide variety of color 
coded wires. With such a variety it is likely that there would be 
confusion in recognizing the grounded conductor for each particular 
circuit, particularly if the electrician were color blind. To avoid this 
confusion and related hazard, it would be preferable to use a different 
system of marking. 

Complete wiring and schematic diagrams or wire tables are 
furnished with excavators. Wire labeling systems are used which aid 
in readily recognizing the various conductors and each conductor is 
permanently marked, for example, with leg bands. Thus, it is possible 
with little experience, to determine the grounded conductor for each 
system. 

Please note that this proposal has been prepared by represen- 
tatives of the manufacturers of electrically powered excavators and 
the manufacturers of the electrical equipment used therein. Con- 
siderable thought by persons with many years of experience has 
entered into this preparation, with the aim being continuation of the 
fine safety record that this type of equipment has enjoyed in the past. 

The vast experiehce and knowledge of this group is available to the 
NEC Code Writing Panels upon request. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: See Proposal 4-1 
VOTE ON PANEL RECOMMENDATION:  Unanimously affÉrmative 

200-6(d)--(New): Accept 
Secretary's Note: It was the action of the Correlating Committee that 

this Proposal be correlated with Code-Making Panels 1, 5, 6, 7 and 13 
which have similar rules. 
PROPOSAL NO. 9: Add new paragraph as follows: 

(d) Portable Power Cables. An insulated conductor intended for 
use as a grounded conductor, where contained within a portable 
power'cable, shall be identified by a white or natural gray outer 
finish or by methods permitted by Section 322-34. 
SUBMITTER: Roy A. Nelson, The Okonite Company 
SUPPORTING COMMENT: Contingent upon approval of Proposal 
No.  99 for new Article 322, Portable Power Cables, Type PPC. This 
new article covers portable flexible cables No. 8 AWG and larger, 
rated. 600 volts through 25,000 volts and replaces the existing Part C 
of Article 400. 
PANEL RECOMMENDATION:  Revise and accept as follows: 

(d) Portable Power C@les Type PPC. An insula ted . . ,  within a 
Type PPC cable, shall . . . .  
PANEL COMMENT: Acceptance is contingent on acceptance by 
CMP6. 
VOTE ON PANEL RECOMMENDATION:  

AFFIRMATIVE:  Bennett, Brown, Cohen, Conaway, Farquhar, 
Hall, Mattson, Nagel, Oliver, Pittman, Reed, Sechler, Sessler, 
Toomer 

NEGATIVE:  West 
EXPLANATION OF VOTE: 

WEST: This proposal, including the panel's recommendation, 
should not be accepted unless an exception is added to Section 200-7 
for Type PPC cable, similar to 200-7 Exception No. 3 for flexible 
cords. This exception is necessary to make the requirements for 
portable cables consistent with the requirements for flexible cords. 
1 would accept the proposal if such an exception is added to Section 
200-7. 

200-7 Exception No. 3: Accept 
PROPOSAL NO'. 13: Amend Exception No. 3 of Section 200-7 as 
follows: Delete "a portable or stationary." Add "an" before "appli- 
ance." 
SUBMITTER: Technical Subcommittee on Definition of Stationary 
Appliances 
SUPPORTING COMMENT: The Technical Subcommittee found 
that some requirements for fixed appliances, portable appliances, and 
stationary appliances were based on different meanings of the terms. 
These differences arise from the intent of the authors of the require- 
ments at the time the text is adopted. In some cases the requirements 
are based on the means of electrical connection of the appliance to 
the supply circuit. In other instances the requirements involve the 
physical location of the appliance. The TSC noted some require- 
ments that appeared to involve both meanings and still others where 
it was not clear from the wording what the concerned Code Making 
Panel intended. 

The Technical Subcommittee suggests that the requirements per- 
taining to appliances differentiate between those that are necessi- 
tated by virtue of the methcS:l of the electrical connection and those 
that relate to the physical location of the appliance. With regards to 

the electrical connections, it is suggested that this be accomplished 
either by the use of a cord and plug or by a permanent connection, 
that is, without the use of a cord and plug. Requirements pertinent 
to appliance location involve physically fastening the appliance in 
place by means other than the electrical connection or locating the 
appliance in dedicated space. These appliances may be movable 
within the space. The result of either approach is to place the appli- 
ance on a specific circuit. 

The Technical Subcommittee believes that if their delineations 
were scrupulously observed and universally applied throughout the 
Code, both in the drafting of new requirements pertaining to appli- 
ances and revising current appliance requirements, the confusion 
surrounding the interpretation and application of the three terms 
under review would disappear. Moreover, the TSC believes that 
adherence to this understanding would obviate the need for the 
three terms. 

As an aid to clarifying the intent of the requirements, the TSC 
suggests that as required, the following terms or phrases be employed: 
permanently connected; cord and plug connected; fastened in place; 
or located to be on a specific circuit. 

There are requirements where in the opinion of the TSC the 
deletion of the terms "fixed," "portable," or "stationary" will in no 
way affect the requirements. In such cases, it is unnecessary to sub- 
stitute any of the foregoing. 
PANEL RECOMMENDATION:  Accept 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

200-7 Exception No. 5--(New): Reject 
PROPOSAL NO. 10: Add Exception No. 5 to Section 200-7 as fol- 
lows: 

Except ion No .  5: The ungrounded conductors  shall be permi t ted  
to be white or gray on mobile 'and portable mining equipment  (sach 
as excavators)  where: 
I. Schemat ic  and u;iring diagrams or tables are available at the 
machhre to describe and identify iirdividrral circuit condactors.  
2. The actual circuit conductors  are identified by leg bands, labels 
or similar identification having numbers,  letters, or symbols  in agree- 
ment  with the diagrams or tables. 
SUBMITTER: IEEE 
SUPPORTING COMMENT: Federal mining standards now require 
that electrically powered mobile, movable and portable equipment 
(such as excavating machines) comply with the National Electrical 
Code (NEC) and thus the NEC is being applied in areas which are 
beyond its originally intended scope. This amendment is offered as 
a means of adapting the NEC to this change in scope. 

This section requires that white or gray conductors be used "only" 
as grounded conductors. 

In addition, Section 210-5 of the NEC requires that the grounded 
conductors of different systems be identified by an outer covering of 
white with colored stripes or other suitable and different means of 
identification. 

See additional Supporting Comment for Proposal No. 5 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: Already covered in Section 200-7 Exception 
No. 1. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

200-7 Exception No. 5re(New): Reject 
PROPOSAL NO. 11: Add Exception No. 5 to Section 200-7 as 
follows: 

Exception No.  5: The ungrounded conductor  may  be white or gray 
on mobile and portable mining equipment  (such as excavators)  
where: 
I. Schemat ic  and wiring diagrams or tables are available at tire 
machine to describe and identi~, individual ch'cait conductors.  
2. The actual circuit corrductors are identified by leg bands, labels 
or similar identification having numbers,  letters, or symbols  in agree- 
ment  with tire diagrams or tables. 
SUBMITTER: Open Pit Mining Association 
SUPPORTING COMMENT: Federal mining standards now require 
that electrically powered mobile, movable and portable equipment 

, (such as excavating machines) comply with the National Electrical 
Code (NEC) and thus the NEC is being applied in areas which are 
beyond its originally intended scope. This amendment is offered as a 
means of adapting the NEC to this change in scope. 

This section requires that white or gray conductors be used "orily" 
as grounded conductors. 

In addition, Section 210-5 of the N EC requires that the grounded 
conductors of different systems be identified by an outer covering 
of white with colored stripes or other suitable and different means of 
identification• See also the Supporting Comment for Proposal No. 6. 
PANEL RECOMMENDATION: Reject 
PANEE COMMENT: See Proposal No. 10. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 
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200-7 Exception No. 5--(New): Reject 
PROPOSAL NO. 12: Amend Section 200-7 to add Exception No. 5 
as follows: 

Exception No. 5: The ungrounded conductor may be white or 
gray on mobile and portable mining equipment (such as excavators) 
where: 
1. Schematic and wiring diagrams or tables are available at the 
machine to describe and identify individual circuit conductors. 
2. The actual circuit conductors are identified by leg bands, labels 
or similar identification having numbers, letters, or symbols in agree- 
ment with the diagrams or tables. 
SUBMITTER: American Mining Congress, Ad HocCommit tee  on 
Electrically Powered Excavators 
SUPPORTING COMMENT: See Supporting Comment for Proposal 
No. 7. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal 10 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

200-9: Accept 
PROPOSAL NO. 14-1: Revise first sentence of Section 200-9 as 
follows: 

The identification of terminals to which a grounded conductor is to 
be connected shall be substantially white in color. 
SUBMITTER: CMP5 
SUPPORTING COMMENT: Present rules tend to inhibit means of 
accomplishing intent. The Code should' not be a design specification. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

200-9: Reject 
pROPOSAL NO. 16: Amend Section 200-9 to read: 
200-9. Means of Identification of Terminals. The identification of 
terminals to which a grounded conductor is to be connected shall be 
substantially white in color. The other terminals shall be of a readily 
distinguishable different color. 

Exception: The terminal for the grounded conductor need not be 
identified by color on mobile and portable mining equipment (such 
as electric excavators) where: 
1. Schematic and wiring diagrams or tables are available at the 
machine to describe and identify individual circuit conductors. 
2. The terminals are labeled and the conductors are identified by 
leg bands, labels or similar identification having numbers, letters, or 
symbols in agreement with the diagrams or tables. 
SUBMITTER: American Mining Congress, Ad Hoc Committee on 
Electrically Powered Excavators 
SUPPORTING COMMENT: Federal mining standards now require 
that electrically powered mobile, movable and portable equipment 
(such as excavating machines) comply with the National Electrical 
Code (NEC) and thus the NEC is being applied in areas which are 
beyond its originally intended scope. This amendment is offered as a 
means of adapting the NEC to this change in scope. 

The use of special terminal hoards having grounding terminals 
distinguished from ungrounded terminals by color is unnecessary 
when the terminals are plainly marked and are identifiable by other 
means. 

Please note that this proposal has been prepared by representa- 
tives of the manufacturers of electrically powered excavators and the 
manufacturers of the electrical equipment used therein. Considerable 

, thought by persons with many years of experience has entered into 
this preparation with the aim being continuation of the fine safety 
record that this type of equipment has enjoyed in the ,past. 

This vast experience and knowledge of this group is available to 
the NEC Code Writing Panels upon request. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposals 14-1 and 2. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

200-9 Exception--(New): Reject 
PROPOSAL NO. 14: Amend Section 200-9 to add an Exception as 
follows: 

Exception: The terminal for the grounded conductor shall not be 
required to be identified by color on mobile and portable mining 
equipment (such us electric excavators) where: 
I. Schematic and wiring diagrams or tables are available at the 
machine to describe and identify individual circuit conductors. 
2. The terminals are labeled and the conductors are identified by 
leg bands, labels or similar identification having nambers, letters, or 
symbols in agreement with the diagrams or tables. 
SUBMITTER: 1EEE 
SUPPORTING COMMENT: Federal mining standards now require 

that electrically powered mobile, movable and portable equipment 
(such as excavating machines) comply with the National Electrical 
Code (NEC) and thus the NEC is being applied in areas which are 
beyond its originally intended scope. This amendment is offered as 
a means of adapting the NEC to this change in scope. 

The use of special terminal boards having grounded terminals 
distinguished from ungrounded terminals by color is unnecessary 
when the terminals are plainly marked and are identifiable by other 
means. 

See additional Supporting Comment for Proposal No. 5. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal 14-2. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

200-9 Exception--(New): Accept 
PROPOSAL NO. 14-2: Add a new Exception to Section 200-9 as 
follows: 

Exception." In industrial and mining applications distinctive visible 
markings of  terminals on terminal~ boards and strips shall be per- 
mitted as identification of  terminals to which a grounded conductor 
is to be connected. 
SUBMITTER: CMP5 
SUPPORTING COMMENT: To accomplish intent of Proposals 14, 
15, and 16. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

200-9 Exception--(New): Reject 
PROPOSAL NO. 15: Amend Section 200-9 to add an Exception as 
follows: 

Exception: The terminal for the grounded conductor need not be 
identified by color on mobile and portable mining equipment (such 
as electric" excavators) where: 
1. Schematic and wiring diagrams or tables are a),ailable at the 
machine to describe and identify individual circuit cdnductors. 
2. The terminals are labeled and the conductors are identified by leg 
bands, labels or similar identification having numbers, letters, or 
symbols in agreement with the diagrams or tables. 
SUBM1TTER: Open Pit Mining Association 
SUPPORTING COMMENT: Federal mining standards now require 
that electrically powered mobile, movable and portable equipment 
(such as excavating machines) comply with the National Electrical 
Code (NEC) and thus the NEC is being applied in areas which are 
beyond its originally intended scope. This amendment is offered as 
a means of adapting the NEC to this change in scope. 

The use of special ,terminal boards having grounded terminals 
distinguished from ungrounded terminals by coldr is unnecessary 
when the terminals are plainly marked and are identifiable by other 
means. See also Supporting Comment for Proposal No. 6. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal 14-2. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

200-10(b): Reject 
PROPOSAL NO. 17: Amend Section 200-10(b) to read: 

(b) Plugs, Receptacles and Connectors. Receptacles, polarized at- 
tachment plugs and cord connectors for plugs and polarized plugs 
shall have the terminal intended for connection to the grounded 
(white) conductor identified by a metal coating substantially white in 
color. "Two wire receptacles and plugs of the parallel configuration 
shall have the slot and blade for the white wire wider than the phase 
or hot wire slot and blade." 
SUBMITTER: John M. Wall, Central Calif. Chapter, Fresno, Cal. 
SUPPORTING COMMENT: There is a built in safety and polarization 
feature in the design and construction of the single and duplex con- 
venient outlet receptacles. This is in the form of a wider slot and 
identified associated terminal for the grounded circuit conductor, and 
a narrower slot for the phase or hot conductor. Two wire 15 ampere 
125 volt attachment plugs should be of the polarized configuration 
with one blade wider than the other to match the polarized recep- 
tacles. This will assist in wiring neutral wire to shell of socket, and the 
hot wire to any switch involved on portable lamps, tools and ap- 
pliances. A toaster element would be rendered dead when left plugged 
in, a safety feature. 

Adoption of this revision would render the exception redundant. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Panel feels proposal is not acceptable since 
there are still many non-polarized receptacles in old dwellings and 
there are no polarization requirements for extension cords. Normal 
rewiring of cords would also tend to defeat intent. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
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COMMENT ON VOTE: 
COHEN: It is felt the "intent" of this proposal is good. Putting it 

into forceable practice would, however, be extremely difficult and 
expensive. 

200-10(e): Reject 
PROPOSAL NO. 18: Amend Section 200-10(e) to read: 

(e) Fixed Appliances. Marking of terminals for fixed appliances to 
indicate the proper connection to the grounded conductor shall be 
required. 
SUBMITTER: John M. Wall, Central Calif. Chapter, Fresno, Cal. 
SUPPORTING COMMENT: Fixed appliances could have pilot lights 
with screw shell sockets which shell should be wired or identified for 
connection to the grounded circuit conductor. Also interlocking 
safety switches shou!d switch the live wire or wires. 

Maintenance of fixed appliances often may involve changing a lamp 
while circuit is live, causing a possible shock hazard. A switch con- 
trolling the appliance may be in the grounded neutral conductor cir- 
cuit, rendering the appliance live, due to feed-back. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal 20. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

200-10(e) and (f): Accept 
PROPOSAL NO. 20: Delete "fixed" in the title and the first line of 
Subsection (e). Delete Subsection (f). 
SUBMITTER: Technical Subcommittee on Definition of Stationary 
Appliances 
SUPPORTING CO~IMENT: See Supporting Comment on Proposal 
No. 13 
PANEL RECOMMENDATION: Accept but revise as follows: 

(e) Appliances. Appliances to be connected by permanent wiring 
methods or by field installed plugs and cords with three or more 
wires shall have marking to identify the terminal for the grounded 
circuit conductor. 

Delete Exception. 
Delete (f). 

PANEL COMMENT: After submittal it was recognized that this 
proposal was in error and is not acceptable, since it would require 
marking terminals on all appliances which contain a single pole 
switch. It appears that the need is to mark terminals which are to be 
supplied by fixed wiring methods or to mark terminals on appliances 
which are to be grounded by three- or more-wire polarized plugs and 
cords. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

200-10(f): Reject 
PROPOSAL NO, 19: Amend Section 200-10(f) to read: 

(f) Portable and Stationary Appliances. Identification marking of 
terminals for portable and stationary appliances "shall be" required. 
SUBMITTER: John M. Wall, Central Calif. Chapter, Fresno, Cal. 
SUPPORTING COMMENT: Portable and stationary appliances 
should have identification markings of terminals. Appliances may 
have screw shell sockets for lamps and/or switching controls which 
should have identification for the grounded circuit conductor, if any, 
and for the live circuit conductor or conductors. 

A severe electrical shock resulted from reverse polarity in the 
Fresno area. Neither the neutral or equipment ground in cord or 
devices were identified in any way. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal 20. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

200-11--(New): Reject 
PROPOSAL NO. 21: Add a new section to read: 
200-11. Polarity of Connections. No conductor shall be attached to any 
terminal or lead so as to reverse the polarity of the connection. 
SUBMITTER: Alan Reed 
SUPPORTING COMMENT: Though the prohibition may be inferred 
from many sections of the code, ' there is no specific injunction 
"against" reverse polarity. This proposed wording will provide the 
inspector with a specific enforceable reference. 
PANEL RECOMMENDATION: Reject ' "~ 
PANEL COMMENT: Panel feels subject is adequately covered. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bennett, Brown, Cohen, Conaway, Farquhar, 
Hall, Mattson, Nagel, Oliver, Pittman, Sechler, Sessler, Toomer, 
West. 

NEGATIVE: Reed 
EXPLANATION OF VOTE: 

REED: The only manner by which proper polarity can be enforced 

under present code rules is through reference to a number of sections, 
none of which addresses the problem directly. Enforcement by in- 
direction is difficult to prosecute, and I respectfully request the Panel 
to reconsider its recommendation. 

Article 200, Part Bin(New): Reject 
PROPOSAL NO. 1: Add a high voltage part to this article and use the 
present wording in Section 250-152(a) and 250-153(b). 
SUBMITTER: Alan Reed 
SUPPORTING COMMENT: Though the information contained in the 
above two sections may be appropriate to more than one article, this 
information will be sought first in Article 200. The addition of a high 
voltage section will provide a more complete coverage of the article's 
topic. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Sections include requirements for grounding 
and are more appropriately located in Article 250. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative, 

ARTICLE 210mBRANCH CIRCUITS 

Code-Making Panel No. 2 

210-2--(New): Accept 
PROPOSAL NO. 1: Add the following as Section 210-2. Renumber 
the following Sections to accommodate this addition. 

Add the following terms and definitions to Section 210-2. 
210-2. Definitions. 

Dwelling unit: a single unit providing independent living facilities, 
including permanent provisions for sleeping, eating, cooking, and 
sanitation 

One-family dwelling: a building containing one dwellirig unit 
Two-family dwelling: a building containing two dwelling units 
Multi-family dwelling: a building containing three or more dwelling 

units 
SUBMITTER ~. Working G, roup of CMP2 by D.C. Fleckenstein 
SUPPORTING COMMENT: The addition of these terms and defini- 
tions will clarify and assist in the uniform application of certain 
requirements in two of the articles under the jurisdiction of CM.P2. 
The proposal is intended to be responsive to the concerns brought to 
the attention of individual members of CMP2. 
PANEL RECOMMENDATION: Accept 
PANEL COMMENT: Acceptance is conditional on CMPI action 
on a proposal to add the terms to Article 100. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-4: Reject 
PROPOSAL NO. 2: Amend Section 210-4 to read: 
210-4. Multiwire Branch Circuits. Branch circuits shall be permitted 
as multiwire circuits serving line to neutral loads or line to line loads 
providing that the circuit can be disconnected from its source by a 
multipole device. (Included shall be the split wired receptacles.) 
SUBMITTER: Charles E. Muhleman, Marion, IN 
SUPPORTING COMMENT: This wording includes the split wired 
receptacle which has caused some confusion in the field. This word- 
ing also permits the use of fuses as the overcurrent device for such 
circuits. This wording also covers the loads on a polyphase circuit 
and requires that all ungrounded conductors be opened simulta- 
neously even to the single appliance. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: No additional clarification would be achieved 
by his proposal. 
VOTE ON PANEL RECOMMENDATION: Unan!mously affirmative 

210-4: Reject 
PROPOSAL NO. 3: Revise Section 210-4 to read as it did in the 1971 
N EC. (1971 N EC-210-4'. Multiwire Branch Circuits. Branch circuits 
recognized by this article may be installed as multiwire circuits. 

See Article 100 for Definition. 
SUBMITTER: Paul Friemel, Bridgeton, Missouri 
SUPPORTING COMMENT: Article 210-10 covers the subject ade- 
quately. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The present wording adequately reflects the 
Panel's intent. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
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COMMENT ON VOTE: 
COHEN: It is felt the "intent" of this proposal is good. Putting it 

into forceable practice would, however, be extremely difficult and 
expensive. 

200-10(e): Reject 
PROPOSAL NO. 18: Amend Section 200-10(e) to read: 

(e) Fixed Appliances. Marking of terminals for fixed appliances to 
indicate the proper connection to the grounded conductor shall be 
required. 
SUBMITTER: John M. Wall, Central Calif. Chapter, Fresno, Cal. 
SUPPORTING COMMENT: Fixed appliances could have pilot lights 
with screw shell sockets which shell should be wired or identified for 
connection to the grounded circuit conductor. Also interlocking 
safety switches shou!d switch the live wire or wires. 

Maintenance of fixed appliances often may involve changing a lamp 
while circuit is live, causing a possible shock hazard. A switch con- 
trolling the appliance may be in the grounded neutral conductor cir- 
cuit, rendering the appliance live, due to feed-back. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal 20. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

200-10(e) and (f): Accept 
PROPOSAL NO. 20: Delete "fixed" in the title and the first line of 
Subsection (e). Delete Subsection (f). 
SUBMITTER: Technical Subcommittee on Definition of Stationary 
Appliances 
SUPPORTING CO~IMENT: See Supporting Comment on Proposal 
No. 13 
PANEL RECOMMENDATION: Accept but revise as follows: 

(e) Appliances. Appliances to be connected by permanent wiring 
methods or by field installed plugs and cords with three or more 
wires shall have marking to identify the terminal for the grounded 
circuit conductor. 

Delete Exception. 
Delete (f). 

PANEL COMMENT: After submittal it was recognized that this 
proposal was in error and is not acceptable, since it would require 
marking terminals on all appliances which contain a single pole 
switch. It appears that the need is to mark terminals which are to be 
supplied by fixed wiring methods or to mark terminals on appliances 
which are to be grounded by three- or more-wire polarized plugs and 
cords. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

200-10(f): Reject 
PROPOSAL NO, 19: Amend Section 200-10(f) to read: 

(f) Portable and Stationary Appliances. Identification marking of 
terminals for portable and stationary appliances "shall be" required. 
SUBMITTER: John M. Wall, Central Calif. Chapter, Fresno, Cal. 
SUPPORTING COMMENT: Portable and stationary appliances 
should have identification markings of terminals. Appliances may 
have screw shell sockets for lamps and/or switching controls which 
should have identification for the grounded circuit conductor, if any, 
and for the live circuit conductor or conductors. 

A severe electrical shock resulted from reverse polarity in the 
Fresno area. Neither the neutral or equipment ground in cord or 
devices were identified in any way. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal 20. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

200-11--(New): Reject 
PROPOSAL NO. 21: Add a new section to read: 
200-11. Polarity of Connections. No conductor shall be attached to any 
terminal or lead so as to reverse the polarity of the connection. 
SUBMITTER: Alan Reed 
SUPPORTING COMMENT: Though the prohibition may be inferred 
from many sections of the code, ' there is no specific injunction 
"against" reverse polarity. This proposed wording will provide the 
inspector with a specific enforceable reference. 
PANEL RECOMMENDATION: Reject ' "~ 
PANEL COMMENT: Panel feels subject is adequately covered. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bennett, Brown, Cohen, Conaway, Farquhar, 
Hall, Mattson, Nagel, Oliver, Pittman, Sechler, Sessler, Toomer, 
West. 

NEGATIVE: Reed 
EXPLANATION OF VOTE: 

REED: The only manner by which proper polarity can be enforced 

under present code rules is through reference to a number of sections, 
none of which addresses the problem directly. Enforcement by in- 
direction is difficult to prosecute, and I respectfully request the Panel 
to reconsider its recommendation. 

Article 200, Part Bin(New): Reject 
PROPOSAL NO. 1: Add a high voltage part to this article and use the 
present wording in Section 250-152(a) and 250-153(b). 
SUBMITTER: Alan Reed 
SUPPORTING COMMENT: Though the information contained in the 
above two sections may be appropriate to more than one article, this 
information will be sought first in Article 200. The addition of a high 
voltage section will provide a more complete coverage of the article's 
topic. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Sections include requirements for grounding 
and are more appropriately located in Article 250. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative, 

ARTICLE 210mBRANCH CIRCUITS 

Code-Making Panel No. 2 

210-2--(New): Accept 
PROPOSAL NO. 1: Add the following as Section 210-2. Renumber 
the following Sections to accommodate this addition. 

Add the following terms and definitions to Section 210-2. 
210-2. Definitions. 

Dwelling unit: a single unit providing independent living facilities, 
including permanent provisions for sleeping, eating, cooking, and 
sanitation 

One-family dwelling: a building containing one dwellirig unit 
Two-family dwelling: a building containing two dwelling units 
Multi-family dwelling: a building containing three or more dwelling 

units 
SUBMITTER ~. Working G, roup of CMP2 by D.C. Fleckenstein 
SUPPORTING COMMENT: The addition of these terms and defini- 
tions will clarify and assist in the uniform application of certain 
requirements in two of the articles under the jurisdiction of CM.P2. 
The proposal is intended to be responsive to the concerns brought to 
the attention of individual members of CMP2. 
PANEL RECOMMENDATION: Accept 
PANEL COMMENT: Acceptance is conditional on CMPI action 
on a proposal to add the terms to Article 100. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-4: Reject 
PROPOSAL NO. 2: Amend Section 210-4 to read: 
210-4. Multiwire Branch Circuits. Branch circuits shall be permitted 
as multiwire circuits serving line to neutral loads or line to line loads 
providing that the circuit can be disconnected from its source by a 
multipole device. (Included shall be the split wired receptacles.) 
SUBMITTER: Charles E. Muhleman, Marion, IN 
SUPPORTING COMMENT: This wording includes the split wired 
receptacle which has caused some confusion in the field. This word- 
ing also permits the use of fuses as the overcurrent device for such 
circuits. This wording also covers the loads on a polyphase circuit 
and requires that all ungrounded conductors be opened simulta- 
neously even to the single appliance. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: No additional clarification would be achieved 
by his proposal. 
VOTE ON PANEL RECOMMENDATION: Unan!mously affirmative 

210-4: Reject 
PROPOSAL NO. 3: Revise Section 210-4 to read as it did in the 1971 
N EC. (1971 N EC-210-4'. Multiwire Branch Circuits. Branch circuits 
recognized by this article may be installed as multiwire circuits. 

See Article 100 for Definition. 
SUBMITTER: Paul Friemel, Bridgeton, Missouri 
SUPPORTING COMMENT: Article 210-10 covers the subject ade- 
quately. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The present wording adequately reflects the 
Panel's intent. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
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210-4 Exception No. 1: Accept 
PROPOSAL NO. 4: Amend Section 210-4 Exception No. 1 to read: 

Exception No. 1: A mtdtiwire branch circuit supplying a single 
appliance or utilization equipment. 
SUBMITTER: T. Crnko, St. Louis, Missouri 
SUPPORTING COMMENT: To clarify that the exception shall also 
cover utilization equipment and devices as well as appliances in 
industrial and commercial establishments. Utilization equipment has 
been supplied successfully by multiwire branch circuits since the 
concept of multiwire branch circuits. 
PANEL RECOMMENDATION:  Accept as revised: 

Exception No. I : A multiwire branch circuit that supplies only one 
utilization equipment. 
VOTE ON PANEL RECOMMENI)ATION:  Unanimously affirmative 

210-4 Exception No. 2: Reject 
PROPOSAL NO. 6: Amend Section 210-4 Exception No. 2 to read: 

Exception No. 2: Where all ungrounded conductors of  the mttlti- 
wire branch circuit are opened simultanemtsly by the branch circuit 
disconnecting Illeans. 
SUBMITTER: G. P. Byrne, Jr., Electric Fuse Manufactu'rers Guild 
SUPPORTING COMMENT: To clarify that both circuit breakers and 
fused switches that simultaneously open all ungrounded conductors 
comply with Exception No. 2. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: Present wording adequately reflects the Panel's 
intent. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

210-4: Accept 
PROPOSAL NO. 5: After Exception No. 2 add: 

Circuit Interconnection. Grounded and ungrounded circuit con- 
ductors for two (2) or three (3) or four (4) wire circuits shall originate 
at the same outlet or panel. Grounded and]or ungrounded con- 
ductors for circuits shall not be from different locations in the wiring 
system. 
SUBMITTER: IAEI, Michigan Chapter 
SUPPORTING COMMENT: This proposal is needed to help clarify 
what a multiwire branch circuit really is, and how a multiwire circuit 
should be connected. 
PANEL RECOMMENDATION:  Accept as revised: 

After Exception No. 2 add: 
All conductors shall originate from the same enclosure. 

VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

210-5(a) Exception No. 2~(New): Accept 
Secretary's Note: It was the action of the Correlating Committee 

that the Chairman of the Correlating Committee appoint a Technical 
Subcommittee to study and develop recommendations relative to the 
identification of conductors 'and multiconductor cables. 
PROPOSAL NO. 8: Add Exception No. 2 to Section 210-5(a) as 
follows: 

Exception No. 2: Visible 'numbers on wires or terminals shall be 
permitted as identification of  grounded conductors o f  mnlticondactor 
cables. See Section 310-10(a) Exception No. 5. 
SUBMITTER: M. M. Hoover, Manufacturing Chemists Association 
SUPPORTING COMMENT:  The rationale for requiring coding of 
grounded conductors by colors is excellent for single conductors in 
the raceway types for which they are suited. In multiconductor 
cable, however, the several other types of identification, particularly 
numbering and lettering have proven amply satisfactory and safe. 
They have an additional advantage in that the 'human handicap of 
color-blindness does not cause errors and associated hazards. Too, 
the necessity of applying standard multiconductor cables to a multi- 
plicity of circuit applications, only a few of which involve grounded 
conductors, would impose severe burdens which are not warranted 
in view of the freedom from problems using the proposed systems. 

This proposal parallels the proposals submitted by the Manu- 
facturing Chemists Association pertaining to Articles 200-6, 250-57, 
250-59, and 310-10. 
PANEL RECOMMENDATION:  Accept 
PANEL COMMENT: Acceptance is conditional on correlation among 
all the affected sections. The Correlating Committee is requested to 
establish TSC to develop recommendation relative to the identifica- 

• tion of conductors in multiconductor cables since a number of Panels 
are involved with the subject. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

210-5(a) Exception No. 2~(New): Accept 
Secretary's Note: It was the action of the Correlating Committee 

that the Chairman of the Correlating Committee appoint a Technical 
Subcommittee to study and develop recommendations relative to the 
identification of conductors and multiconductor cables. 
PROPOSAL NO. 9: Add Exception No. 2 to Section 210-5(a) as 
follows: 

Exception No. 2: Visible numbers on wires or terminals shall be 
permitted as identifi~'ation of  grounded conductors of  multiconductor 
cables. See Section 310-10(a) Excel)tion 5. 
SUBMITTER: R. H. Lee, IEEE 
SUPPORTING COMMENT: The rationale for requiring coding of 
grounded conductors by colors is excellent for single conductors in 
the raceway types for which they are suited. In multiconductor cable, 
however, the several other types of identification, particularly num- 
bering and lettering have proven amply satisfactory and safe. They 
have an additional advantage in that the human handicap of.color- 
blindness does not cause errors and associated hazards. Too, the 
necessity of applying standard multiconductor cables to a multi- 
plicity of circuit applications, only a few of which involve grounded 
conductors, would impose severe burdens which are not warranted in 
view of the freedom from problems using the proposed systems. 
PANEL RECOMMENDATION:  Accept 
PANEL COMMENT: Proposal is identical to Proposal No. 8. The 
same conditions apply. 
.VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

210-5(b) Exception No. 3B(New): Accept 
Secretary's Note: It was the action of the Correlating Committee 

that the Chairman of the Correlating Committee appoint a Technical 
Subcommittee to study and develop recommendations relative to the 
identification of conductors and multiconductor cables. 
PROPOSAL NO. 10: Add Exception No. 3 to Section 210-5(b) as 
follows: 

Exception No. 3: Visible numbers on wires or terminals shall be 
permitted as identification of  grounding conductors of  multiconductor 
cables. See Section 310-10(b) Exception No. 2. 
SUBMITTER: M. M. Hoover, Manufacturing Chemists Association 
SUPPORTING COMMENT: The rationale for requiring coding of 
grounded conductors by colors is excellent for single con~luctors in 
the raceway types for which they are suited. In multiconductor cable, 
however, the several other types of identification, particularly num- 
bering and lettering have proven amply satisfactory and safe. They 
have an additional advantage in that the human handicap of color- 
blindness does not cause errors and associated hazards. 'Too, the 
necessity of applying standard multiconductoi: cables to a multi- 
plicity of circuit applications, only a few of which involve grounded 
conductors, would impose severe burdens which are not warranted in 
view of the freedom from problems using the proposed systems. 

This proposal parallels the proposals submitted by the Manu- 
facturing Chemists Association pertaining to Articles 200-6. 250-57, 
250-59, and 310-10. 
PANEL RECOMMENDATION:  Accept 
PANEL COMMENT: Proposal is similar to Proposal No. 8. The 
same conditions apply. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

210-5(b) Exception No. 3B(New): Accept 
Secretary's Note: It was the action of the Correlating Commit-tee 

that the Chairman of the Correlating Committee appoint a Technical 
Subcommittee to study and develop recommendations relative to the 
identification of conductors and multiconductor cables. 
PROPOSAL NO. 11: Add Exception 3 to Section 210-5(b) as follows: 

Exceplion No. 3: Visible numbers oll wires or terminals shall be 
permitted as identification of  grounding conductors o f  multicondnctor 
cables. See Section 310-10(b) Exception 2. 
SUBMITTER: R. H. Lee, IEEE 
SUPPORTING COMMENT: The rationale for requiring coding of 
grounded conductors by colors is excellent for single conductors in 
the raceway types for which they are suited. In multiconductor cable, 
however, the several other types of identification, particularly num- 
bering and lettering have proven amply satisfactory and safe. They 
have an additional advantage in that the human handicap of color- 
blindness does not cause errors and associated hazards. Too, the 
necessity of applying standard multiconductor cables to a multi- 

'plicity of circuit applications, only a few of which involve grounded 
conductors, would impose severe burdens which are not warranted 
in view of the freedom from problems using the proposed systems. 
PANEL RECOMMENDATION:  Accept 
PANEL COMMENT: Proposal is similar to Proposal No. 8. The 
same conditions apply. .. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

J 

210-5(c): Accept 
PROPOSAL NO. 12: Delete Section 210-5(c). 
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SUBMITTER: John E. Conley, General Electric Company 
• SUPPORTING COMMENT: The basic intent of Sections 210-5 and 

310-10 is to make grounded and grounding conductors clearly dis- 
. tinguishable from each other and from ungrounded conductors. This 

has a valid safety purpose. There is no valid "safety" purpose for 
requiring that ungrounded conductors be distinguished one from 
another either between conductors at the same voltage or at different 
voltages, providing, of course, that all the conductors in an enclosure 
comply with Section 300-3. The safety purpose is accomplished in 
210-5(a) and (b) and 310-10. Section 210-5(c) is unnecessary. 

Section 210-5(c) is, further, practically unenforceable in any large 
installation involving many voltages and complex circuitry. This is 
particularly true for extensions in existing facilities built before this 
provision was implemented. The intent of 210-5(c),as I understand 
it, is to allow the use of any convenient means of identifying one 
ungrounded conductor from another--providing that an ungrounded 
conductor will not be mistaken for a grounded or grounding conductor. 
PANEL RECOMMENDATION:  Accept 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bowling, Duncan, Fleckenstein, Kark, Kasper, 
Lordi, Reign, Vaughan, Ware, Yerke, Zimmerman 

NEGATIVE: Van Arsdale 
EXPLANATION OF VOTE: 

VAN ARSDALE: Identifying ungrounded conductors of different 
voltages provides some measure of safety to the men who install and 
maintain complex electrical distribution systems. 

210-5(c): Accept 
PROPOSAL NO. 13: Delete Section 210-5(c) in its entirety. 
SUBMITTER: James M. Daly, The Okonite Company 
SUPPORTING COMMENT: This Section is extremely difficult to 
comply with. 

While it is possible to select different color conductors for different 
voltages when conduit or EMT is used, there is no requirement in 
Section 210-5(c). for consistency. One area could be wired using 
black for 110V, red for 220V, and blue for 440V; another area in the 
same facility could be wired with red for 110V, blue for 220V and 
yellow for 440V. This would comply with the existing 210-5(c) re- 
quirement but would not contribute anything to safety. 

When factory assembled cables are used--TC, ALS, CS, MC, NM, 
SNM, etc., it becomes almost an impossibility to comply~with this 
Section. The cables can be ordered with specific color coding provided 
a minimum manufacturing quantity is needed, however, there will be 
a delivery delay and a higher cost for less than normal manufacturing 
runs. For example, when a seven conductor 600 Volt cable is manu- 
factured for stock, the manufacturer has no way of knowing the 
ultimate application--0) all conductors at the same voltage in a 
control circuit, (2) some conductors at 440V phase voltage, and the 
balance of conductors for lower voltage control, (3) some conductors 
at 220V phase voltag~ with other conductors at 110V, etc. As you 
can see, each one of these cables would require a different color 
coding and yet, as discussed above, with no requirement for con- 
sistency, it would not contribute anything to personnel safety. 

The intent of Section 210-5(c) is commendable, namely to provide a 
readily visible identification of the voltage level in the wiring. A 
suggestion to accomplish this purpose would be to include a recom- 
mendation in the NEC for new construction only to identify the volt- 
age class of the wiring by an outer color on the cable or conduit such 
as black for 0-600 Volts, yellow for 601-5000 Volts. red for 5001- 
15,000 Volts, and orange for 15001-35,000 Volts. This should not be 
made mandatory since it would conflict with existing color coding 
systems but if included as a recommendation, it would provide a 
reference when constructing new facilities and could become uni- 
versal at some time in the future. 
PANEL RECOMMENDATION: Accept 
PANEL COMMENT: Proposal is identical to Proposal No. 12. 
VOTE ON PANEL RECOMMENDATION:  

AFFIRMATIVE:  Bowling, Duncan, Fleckenstein, Kark, Kasper, 
Lordi, Reign, Vaughan, Ware, Yerke, Zimmerman 

NEGATIVE: Van Arsdale 
EXPLANATION OF VOTE: 

VAN ARSDALE: Identifying ungrounded conductors of different 
voltages provides some measure of safety to the men who install and 
maintain complex electrical distribution systems. 

210-5(c): Reject 
PROPOSAL NO. 14: Revise Section 210-5(c) by adding the following 
sentence: 

All ungro°unded conductors of the same color or other identifica- 
tion shall be connected to the same ungrounded feeder conductor. 
SUBMITTER: Richard Kingdom, Kettering, Ohio 
SUPPORTING COMMENT: The wording bf the 1975 Code does not 
conform to the wording of the proposal No. 7 of the 1974 preprint 
nor with the wording of the panel's recommendation of same. The 
wording currently used allows an interpretation to permit all con- 

ductors of a system, with the exception of the grounded conductor 
and circuit grounding conductor to be of the same color or identifica- 
tion. This is a widely accepted interpretation. For example, see The 
Electric Construction and Maintenance Magazine, September, 1974 
Edition, page 58. 

The wording of the preprint NFPA No. 70-PR74B, proposal No. 
7, 210-5(c), and the recommendation of the panel on this proposal 
clearly recommends separate color or identification of the ungrounded 
conductors of different voltages. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: See action on Proposal No. 12. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

210-5(c): Reject 
PROPOSAL NO. 15: Amend Section 210-5(c) to read: 

(c) Ungrounded Conductor. Each ungrounded conductor of a circuit 
shall have its own individual identification. All ungrounded condutors 
of the same identification shall be connected to the same ungrounded 
feeder conductor; and the conductors for systems of different voltages 
shall be of different identification. 
SUBMITTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: This would provide a positive require- 
ment to identify the individual ungrounded conductors in circuits 
which is necessary to properly balance load as well as providing 
identification of conductors on different voltages. It has the advantage 
of placing no limitation on the means of identification, thereby allow- . . . .  
ing use of the most suitable means under the existing field conditions. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: See action on Proposal No. 12. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 
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210-5(c): Reject 
PROPOSAL NO. 16: Amend Section 210-5(c) to read: 

(c) Ungrounded Conductor. Where installed in raceways, as open 
work or as concealed knob-and-tube work, the ungrounded con- 
ductor shall be identified by any color other than as specified in (a) 
and (b) above. All ungrounded conductors of the same color shall be 
connected to the same ungrounded feeder conductor and the con- 
ductors for systems of different voltages shall be of different colors. 

Exception: As permitted in Section .200-7. 
It is recommended for a basic single wiring system that the follow- 

ing colors be used: 3-wire circuits: 1 black, 1 white, and 1 red, or 1 
yellow, I white, and 1 red; 4-wire circuits: 1 yellow, 1 white, 1 red, 
1 blue. 
SUBMITTER: Alfred L. Harris, Division of Utilities Engineering, 
City of Cleveland 
SUPPORTING COMMENT: Yellow is more quickly and more easily 
distinguished from blue than black. In larger wire gauges where colors 
are not available, black can be used and marked, with colored tape 
without danger of confusing a wire with missing tape and a "black" 
phase wire. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See action on Proposal No. 12. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

210-5(d)--(New): Reject 
PROPOSAL NO. 17: Amend Section 210-5 by addinga new "(d)" to 
read: 

(d) Mobile and Portable Mining Equipment. The grounded con- 
ductor need not be white or gray on mobile and portable mining equip- 
ment (such as electric excavators) where: 
1. Schematic and wiring diagrams or tables are available at the 
machine to describe and identify individual circuit conductors. 
2. The actual circuit conductors are identified by leg bands, labels or 
similar identification having numbers, letters, or symbols in agree, 
ment with the diagrams or tables. 
SUBMITTER: Ralph C. Beerbower, American Mining Congress, Ad 
Hoc Committee on Electrically Powered Excavators 
SUPPORTING COMMENT: Federal mining standards now require 
that electrically powered mobile, movable and portable equipment 
(such as excavating machines) comply with the National Electrical 
Code (NEC) and thus the NEC is being applied in areas which are 
beyond its originally intended scope. This amendment is offered as 
a means of adapting the NEC to this change in scope. 

This section specifies the color codes required for grounded and 
grounding conductors and in addition requires that: 

- -Each  system neutral shall be identified by a different color. 
--Conductors of different voltages shall be of different color. 
Excavator electrical circuits are very complex and include more 

than 25 different systems and voltages. Providing such a large number 
of colors not only presents manufacturing problems but, more im- 
portantly, could present a personnel safety problem due to the con- 
fusion in distinguishing between so many colors, particularly if the 



person is color blind. Color coding then would serve no useful pur- 
pose, but the intent could be met by other means. 

Complete wiring and schematic diagrams are furnished with each 
excavator. Wire labeling systems are used which aid in recognizing 
the various conductors and each conductor is permanently marked, 
for example with leg bands. 

In mobile and'portable equipment (such as excavator systems) then, 
wire marking would be preferable to color coding. 

Please note that this proposal has been prepared by representatives 
of the manufacturers of electrically powered excavato.rs and the 
manufacturers of the electrical equipment used therein. Considerable 
thought by persons with many years of experience has entered into 
this preparation with the aim being continuation of the fine safety 
record that this type of equipment has enjoyed in the past. 

The vast experience and knowledge of this group is available to the 
NEC Code Writing Panels upon request. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: See Proposal No. 18. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

210-5(d)--(New): Reject 
PROPOSAL NO. 18: Amend Section 210-5 by adding a new "(d)" 
to read: 

(d) Mobile and Portable Mining Equipment. The grounded con- 
ductor shall not be required to be white or gray on mobile and por- 
table mining equipment (such as electric excavators) where: 
1. Schematic and wiring diagrams or tables are available at the 
machine to describe and identify individual circuit conductors. 
2. The actual circuit conductors are identified by leg bands, labels 
or similar identification having numbers, letters or symbols in agree- 
ment with the difigrams or tables. 
SUBMITTER: IEEE, Alvin Lai 
SUPPORTING COMMENT:  Federal mining standards now require 
that electrically powered mobile, movable and portable equipment 
(such as excavating machines) comply with the National Electrical 
Code (NEC) and thus the NEC is being applied in areas which are 
beyond its originally intended scope. This amendment is offered as 
a means of adapting the NEC to this change in scope. 

This section specifies the color codes required for grounded and 
grounding conductors and, in addition, requires that: 

- -Each system neutral shall be identified by ~/different color. 
--Conductors of different voltages shall be of different color. 

• Excavator electrical circuits are very complex and include more 
than 25 different systems and voltages. Providing such a large num- 
ber of colors not only presents manufacturing problems but, more 
importantly, could present a personnel safety problem due to the 
confusion in distinguishing between so many-colors, particularly if 
the person is color blind. Color coding tllen would serve no useful 
purpose, but the intent could be met by other means. 

Complete wiring and schematic diagrams are furnished with each 
excavator. Wire labeling systems are used which aid in recognizing 
the various conductors and each conductor is permanently marked, 
for example with leg bands. 

In mobile and portable equipment (such as excavator systems) 
then, wire marking would be preferable to color codi.ng. 

Finally, we would like to emphasize that this proposal was orig- 
inated by the Open Pit Mining Association, Elec. Division. This asso- 
ciation is composed of representatives from each of the following 
areas: 

Utility Companies; Consulting Engineers; Manufacturing Com- 
panies; Mining Companies; Universities. 

This proposed revision to the 1978 NEC represents the consensus 
of opinion of representatives from each of the above areas. 

Additional historical and statistical data has been compiled and 
will be made available to the NEC Code Making Panels upon request. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: Section 210-5 does not apply to the wiring on 
mobile and portable mining equipment. See Sections 90-6 and 110-3. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

210-5(d)--(New): Reject 
PROPOSAL NO. 19: Amend Section 210-5 by adding a new "(d)" 
to read: 

(d) Mobile and Portable Mining Equipment. The grounded con- 
ductor need not be white or gray on mobile and portable mining 
equipment (such as electric excavators) where: 
1. Schematic and wiring diagrams or tables are available at the 
machine to describe and identify individual circuit conductors. 
2. The actual circuit conductors are identified by leg bands, labels 
or similar identification having numbers, letters, or symbols in agree- 
ment with the diagrams or tables. 
SUBMITTER: Open Pit Mining Association, H. E. Gilham 
SUPPORTING COMMENT: Federal mining standards now require 
electrically powered mobile, movable and portable equipment (such 
as excavating machines) comply with the NEC and thus the NEC is 

being applied in areas which are beyond its originally intended scope. 
This amendment is offered as a means of adapting the NEC to this 
change in scope. 

This Section specifies the color codes required for "grounded and 
grounding conductors and, in addition, requires that: 

- -Each system neutral shall be identified by a different color. 
--Conductors of different voltages shall be of different color. 
Excavator electrical circuits are very complex and include more 

than 25 different Systems and voltages. Providing such a large num- 
ber of colors not only presents manufacturing problems but, more 
importantly, could present a personnel safety problem due to.the 
confusion in distinguishing between so many colors, particularly if 
the person is color blind. Color coding then would serve no useful 
purpose, but the intent could be met by other means. 

Complete wiring and schematic diagrams are furnished with each 
excavator. Wire labeling systems are used which aid in recognizing 
the various conductors and each conductor is permanently marked, 
for example with leg bands. 

In mobile and portable equipment (such as excavator systems) 
then, wire marking would be preferable to color coding. 

Finally, we would like to emphasize that this proposal was orig- 
inated by the Open Pit Mining Association, Elec. Division. This hsso- 
ciation is composed of representatives from each of the following 
areas: 

Utility Companies; Consulting Engineers; Manufacturing Com- 
panies; Mining Companies; Universities. 

This proposed revision to the 1978 NEC represents the consensus 
of opinion of representatives from each of the above areas. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: See Proposal No. 18. 
VOTE ON P)INEL RECOMMENDATION:  Unanimously affirmative 

210-6: Accept 
PROPOSAL NO. 20: Amend Section 210-6 to read as follows: 
210-6 Maximum Voltage. 

(a) Voltage to Ground. Branch circuits supplying lampholders, 
lighting fixtures, or standard 15-ampere or less receptacles, shall not 
exceed 150 volts to ground. 

Exception No. 1 : Tile voltage shall not exceed 300 volts to ground 
oil branch circuits in industrial establishments where all o f  the follow- 
ing conditions are met: 

a. The conditions of  maintenance and supervision assure that 
only competent individuals will service the lighting fixtures• 

b. The branch circuits supply only lighting fixtures approved 
for the purpose." 

c. Incandescent lamp fixtures, i f  used, shall be mounted not 
less than 8 feet above the floor. Where conditions do not permit 8 
.feet, the incandescent fixtures shah be permitted at the available 
height. 

d. The lighting fixtures do not have switch control as an integral 
part of  the fixture. Integral sa'itches shall be permitted i f  only access- 
ible to individaals described in Exception No. 1 (a) above. 

Exception No. 2: The voltage shall not exceed 300 volts to ground 
on branch circuit's in stores, health care facilities, office buildings, 
schools, or public' and commercial areas of  other buildings, such as 
hotels or transportation terminals, where all o f  the following con- 
ditions are met: 

a. The branch circuits only supply the ballasts for permanently 
installed electric-discharge lamp fixtures. 

b. Integral lighting switch, i f  used, shall not be readily accessible. 
c. Lampholders of  the screw shell type, i f  used, shall be mounted 

not less than 8 feet from the floor.' 
Exception No. 3: For lampholders o f  infrared industrial heating 

appliances as provided in Section 422-15(c). 
Exception No. 4: The railway properties as described in Section 

110-19. 
SUBMITTER: CMP2 
SUPPORTING COMMENT: To  meet the intent of Proposal N o s .  21, 
22, and 23. 
PANEL RECOMMENDATION:  Accept 
VOTE ON PANEL RECOMMENDATION:  

AFFIRMATIVE:  Bowling, Duncan, Fleckenstein, Kark, Kasper, 
Lordi, Reign, Van Arsdale, Vanghan, Yerke, Zimmerman 

NEGATIVE:  Ware 
EXPLANATION OF VOTE: 

WARE: The term "approved" should be changed to "listed." 
"Listed" means that the fixtures meet recognized standards or have 
been tested and found suitable for use in a specified manner, whereas 
"approved" means that the "authority having jurisdiction," usually 
the electrical inspector, must determine the acceptability of the 
fixture. 

The proposal can be construed to establish requirements for light- 
ing fixtures. The scope limits the requirements in Article 210 to 
branch circuits. Requirements for lighting fixtures are to be covered 
by Article 410. 
C O M M E N T  ON VOTE: 

KASPER: In tunnels, enclosed conveyors and basements of in- 
dustrial establishments, incandescent fixtures mounted "less than 
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8 feet" above the floor should be guarded to protect employees and to 
minimize the fire hazard. 1 suggest that "providing they are guarded" 
be added to the end of Part (c) of Exception ,No. 1. 

DUNCAN:  Delete the second sentence of Exception No. I (c). 
As written, the second sentence will nullify the first sentence. I 
prefer the wording of Exception No. 2 (b) for Exception No. 1 (d). 

210-6(a): Reject 
PROPOSAL NO. 21: Revise Section 210-6(a) as follows: 

Delete paragraph c of Exception No. 1 
SUBMITTER: IEEE 
SUPPORTING COMMENT: Many industrial establishments ha're 
tunnels, enclosed conveyors, and basements, having a ceiling height 
of 8 feet or less. In addition, walkways and stair lighting fixtures have 
for many years been mounted at elevations less than 8 feet. It is 
sometimes even desirable from a safety standpoint to mount fixtures 
near the floor. The elimination of this paragraph will allow a time 
tried and proven safe practice. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 20. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-6(a) Exception No. 1: Reject 
PROPOSAL NO. 22: Amend Section 210-6(a) Exception No. 1 by 
deleting d. 
SUBMITTER: Gerald'lrvine, Loudonville, N.Y. 
SUPPORTING COMMENT: Where maintenance is under super- 
vision of certified technicians or professional engineers, individual 
switch control of lighting fixtures serves to aid energy conservation 
by (1) eliminating ballast losses in delamped fixtures and (2) allowing 
"task" lighting. ( 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 20. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

210-6(a) Exception No. 2: Reject 
PROPOSAL NO. 23: Revise paragraph b to read: "The fixtures do not 
have manual switch control, in circuits of voltages exceeding 300 
volts to ground, as an integral part of the fixture." 
SUBMITTER: Louis A. Bello, Syska & Hennessy 
SUPPORTING COMMENT: With the advent of multilevel output 
lamp ballasts integral switching is very convenient and provides in- 
creased flexibility in being able to control the ballast output and 
thereby the lighting level of individual lighting fixtures. This provides 
an added means for furthering energy conservation. We do not feel 
this introduces any significant hazard for the following reasons: 

1. Local 277 volt lighting wall switches, far more accessible to the 
average individual in many commercial buildings than would the in- 
tegral fixture switch, are presently National Electrical Code approved 
and are not presently considered hazardous. 

2. There is no restriction on the use of such integral switches for 
lighting fixtures at 150 volts to ground, even though the ballast wiring 
voltage would be at exactly the same level (250 volts, see attached 
diagrams). 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: See Proposal No. 20. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-6(b): Accept 
PROPOSAL NO. 24: Delete "as provided in Section 225-7(c)." 
SUBMITTER: Working Group of CMP2 
SUPPORTING COMMENT: The reference is unnecessary and con- 
fusing since Section 225-7(d), the reference to (c) being an error, 
refers the reader to Section 210-6(b) which includes the voltage limit. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Un'animously affirmative 

210-6(c): Accept 
Secretary's Note: It was the action of the Correlating Committee 

that CMP2 clarify the action. Is it the intent to delete (d)? 
PROPOSAL NO. 25: Revise Section 210-6(c) to read: 

(c) Voltage Between Conductors. 
(1) The voltage shall not exceed 150 volts between conductors 

on branch circuits supplying screw shell lampholders, receptacles, 
or appliances in dwelling unitfs) and guest rooms in hotels, motels, 
and similar occupancies. 

Exception No.  I : Permanently  connected  appliances. 
Exception No.  2: Cord- and plug-connected loads o f  more than 

1380. watts  or ~/4 horsepower or greater  rating. 

(2) The voltage shall not exceed 150 volts between conductors 
on branch circuits supplying one or more medium base, screw shell 
lampholders in occupancies other than those specified in (c) (1). 

See Exception No. 1 to (a) above for 300-volt limitation for screw shell 
lampholders under specific conditions in industrial establishments. 
SUBMITTER: CMP2 
SUPPORTING COMMENT: To meet the intent of Proposal Nos. 26, 
27, 30, and 31. The [~roposal includes changes resulting from Pro- 
posal Nos. 20 and 28. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

210-6(c): Reject 
PROPOSAL NO. 26: In the title delete the "s" from "dwellings" and 
add "'unit." Replace "occupancies'"with "units." 
SUBMITTER: Working Group of CMP2 by D. C. Fleckenstein 
SUPPORTING COMMENT: See Proposal No. 1. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 25. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-6(c): Reject 
PROPOSAL NO. 27: Substitute "residential occupancies" for "dwell- 
ings" in the title and "residential" for "dwelling" in the first sentence. 
SUBMITTER: National Association of Home Builders 
SUPPORTING COMMENT: This is an editorial revision for the pur- 
pose of conforming with our proposed new definition for residential 
occupancies. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: See Proposal No. 25. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

210-6(c) Exception No. 2 and Exception No. 3: 
Accept 
PROPOSAL NO. 28: Combine Exception No. 2 and Exception No. 3 
to read as follows: "cord- and plug-connected loads of more than 
1380 watts or t/4 horsepower or greater" rating." 
SUBMITTER: TSC on Definitions of Stationary AppliancEs 
SUPPORTING COMMENT: Report of TSC 
PANEL RECOMMENDATION:  Accept 
PANEL COMMENT: See Proposal No. 25. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmauve 

210-6(c) Exception No. 4re(New): Reject 
PROPOSAL NO. 29: Amend Subsection 210-6(c) by the addition of 
the following: 

Exception No.  4: Multiple receptacles u,ith separately wired sec- 
tions o f  the same  ratings when each section is l imited to 150 volts 
between conductors  attd all ungrounded supply conductors  are dis- 
connected  simultaneously.  
SUBMITTER: East Bay Uniform Electrical Code Committee, Oak- 
land, California 
SUPPORTING COMMENT: Many 125v 15 and 20 ampere duplex 
receptacles are provided with a break-out feature which allows the 
tWO halves of the receptacle to be electrically isolated from each 
other. A common application is to install a duplex receptacle on a 
single phase three wire circuit so that each end is supplied by a 
different energized conductor and a single neutral conductor is com- 
mon to both. This provides access to two separate circuits at each 
receptacle so wired, and this arrangement is common in kitchens of 
residential occupancies. Section 220-3(b)(2) requires that kitchen 
receptacles be supplied by at least two small appliance branch 
circuits. 

Section 210-6(c) limits the voltage between conductors on re- 
ceptacles in dwellings to 150v. The split-wired receptacle on a 115/ 
230v multiwire branch circuit does not violate this requirement, since 
by definition each of the two contact devices is a receptacle, with the 
branch circuit supplying it not exceeding 150v. 

The proposed exception would specifically recognize a split-wired 
receptacle with the added safeguard that the ungrounded conductors 
be disconnected simultaneously at the panel where they originate, to 
protect a person repairing or replacing the receptacle from being ex- 
posed unexpectedly to live parts. Without this common disconnect 
it would very likely be assumed that the device was isolated after 
disconnecting only one of the two ungrounded conductors. 

The absence of a record of injuries to support the need for this new 
requirement is understandable when it is recognized that the injury 
sustained from this type of electrical accident generally does not 
require professional medical treatment. However, it is logical to 
assume there are many such accidents, each one being potentially 
serious. The recognition of a simple solution to prevent a potentially 
serious injury, or fatality, is the purpose of this proposal. 
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The proposal is specifically worded so as not to apply to a duplex 
receptacle having a 125v and a 250v receptacle on a common strap, 
a type often installed for the supply to a window air conditioner. This 
combination does not present the same degree of hazard as the duplex 
receptacle with the break-out feature, because: 1. There are not as 
many of them; 2. The presence of two different configurations sug- 
gests that two different circuits are involved; and 3. These devices 
are not subject to the same degree of wear as are those on the small 
appliance circuits and thus will not be replaced as often. Simulta- 
neous disconnect of the three different hot legs supplying this type of 
receptacle would be diffficult to accomplish. However, if the Panel 
feels the simultaneous disconnect protection should also apply to this 
combination device, removal of the words "of the same ratings when 
each section is limited to 150 volts between conductors" from the 
proposal would be acceptable to the submitter. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Present wording is adequate. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-6(d): Reject 
PROPOSAL NO. 30: Amend the title to read: Voltage Between Con- 
ductors--Nondwelling Units. In the text replace "occupancies" 
with "units." 
SUBMITTER: Working Group of CMP2 by D. C. Fleckenstein 
SUPPORTING COMMENT: See Proposal No. 1. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 25. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-6(d): Reject 
PROPOSAL NO. 31: Substitute "non-residential" for "non-dwelling" 
in two places. 
SUBMITTER: National Association of Home Builders 
SUPPORTING COMMENT: This is an editorial revision for the pur- 
pose of conforming with our proposed new definition for residential 
occupancies. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 25. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-7: Refer to Correlating Committee 
Secretary's Note: The Correlating Committee rejects the relocation 

requested in this Proposal. 
PROPOSAL NO. 32: Relocate the following: 
210-7(a) to 410-56(0 
210-7(b) to 410-58(e) 
210-7(c) to 250-X (Should precede 250-59) 
210-7(d) to 410-56(0 (Combine with 210-7(a)) 
210-7(e) to 250-45(e) 
210-7(f) as an addition to 410-56(e) 
SUBMITTER: Monte B. Davis, Pacific Coast Electrical Association 
SUPPORTING COMMENT: General requirements relating to re- 
ceptacles are now found in three articles in the Code, 210, 250 and 
410. These requirements for the receptacles themselves do not belong 
in Article 210, Branch Circuits, and the recommended relocation 
would leave only two places to look, instead of three, for receptacle 
requirements. 
PANEL RECOMMENDATION: Refer to Correlating Committee for 
appropriate consideration and action. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-7(b) Exceptions(New): Accept 
PROPOSAL NO. 33: Add an exception to Section 210-7(b) as follows: 

Exception: Receptacles mounted on portable and vehicle mounted 
generators which are not grounded and installed in accordance 
with Section 250-6. 
SUBMITTER: National Electrical Contractors Association 
SUPPORTING COMMENT: It is not practical nor advisable to 
ground receptacles mounted on ungrounded generators, but the 
grounding contacts should be bonded to the generator frame in ac- 
cordance with Section 250-6(a)(2). A proposal to add the wording of 
Section 250-6(a)(2) to Section 250-6(b) is being submitted to CMP5. 
PANEL RECOMMENDATION: Accept as revised: 

Revise proposal to read: 
Add an exception to 210-7(b) as follows: 
Exception. Recel~tacles mounted on portable and vehicle mounted 

generators in accordance with Section 250-6. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-7(c) Exception: Accept 
PROPOSAL NO. 35: Amend Section 210-7(c) Exception to read: 

Exception: Only for extensions o f  existblg "15 and 20 ampere, 125 
volt" branch ch'cuits that do not have an equipment grounding con- 
ductor, the grounding contact o f  a grounding-type receptacle shall 
be permitted to be "bonded to the nearest effectively grounded cold 
water piping which is bonded to the grounding electrode conductor 
at the service disconnecting means." 
SUBMITTER: Alan Reed 
SUPPORTING COMMENT: Present unrestricted wording would per- 
mit use of water piping for potentially large fault currents; such a 
circuit may produce sufficient reactance to.prevent operation of the 
overcurrent device. Also, it should be stipulated that the cold water 
piping must provide a complete circuit. 
PANEL RECOMMENDATION: Accept as revised: 

Revise proposal as follows: 
Amend Section 210-7(c) Exception to read: 
Exception: Only for  extensions o f  existing branch circuits that do 

not have an equipment grounding conductor, the grounding contact 
o f  a grounding-type receptacle shall be permitted to be bonded to an 
effectively grounded cold water pipe near the equipment. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-7(c) Exception No. 2n(New): Accept 
PROPOSAL NO. 34: Add Exception No. 2 as follows: 

Exception No. 2: Where isolated grounding is required for  reduc- 
tion o f  electrical noise, as indicated in Section 250-74 Exception 
No. 4, the grounding contacts shall not be required to be connected 
to a common grounding conductor at the receptacle location. 
SUBMITTER: Ralph H. Lee, Wilmington, Del. 
SUPPORTING COMMENT: Section 250-74 Exception No. 4, as a 
provision for noise-free grounding of sensitive equipment, permits the 
isolation of the equipment grounding conductor as noted in the pro- 
posed exception. So, for correlation, the proposed wording becomes 
necessary. 
PANEL RECOMMENDATION: Accept as revised: 

Revise proposal as follows: 
Following the first paragraph add the following fine print note: 
For installation requirements for the reduction of electrical noise see Section 

250-74 Exception No. 4. 
VOTE ON PANEL RECOMMENDATION: Unanimously, affirmative 

210-7(d): Accept 
PROPOSAL NO. 36: Delete the Exception and revise to read: 

(d) Replacements. When a grounding means exists in the receptacle 
enclosure, a grounding type receptacle shall be used as a replacement. 
The grounding terminal of the receptacle shall be connected to a 
groundifig conductor installed in accordance with (c). 
SUBMITTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: Using the word "impractical" in the 
exception makes this paragraph legally unenforceable. 
PANEL RECOMMENDATION: Accept as revised: 

Revise the Exception of 210-7(d) to read: 
Exception: Where a grounding means does not exist in tile recepta- 

cle enclosure a nongrounding O'pe o f  receptacle shall be used. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-7(e): Accept 
Secretary's Note: The Correlating Committee notes that the Panel 

Action should not be construed as heing in agreement with the Sup- 
porting Comment, which would require grounding of all equipment. 
PROPOSAL NO. 37: Delete Subsection (e). 
SUBMITTER: Fred Norton, IAEI 
SUPPORTING COMMENT: Since 1959 the NEC has required 3 wire 
grounding type receptacles in specific location and since 1962 it has 
required them generally. Very little equipment and appliances are 
presently grounded. It is about time to either require grounding of all 
equipment, or to revert to the former less expensive two wire system. 
At this time the vast majority of existing grounding type receptacles 
are not being used as designed. This proposal also achieves the de- 
sired result of less words, therefore shortening the Code. 
PANEL RECOMMENDATION: Accept as revised: 

'Revise the proposal to read: 
Delete Subsection (e). Move the FPN to the end of Section 

210-7(a). 
Reletter existing (f) to (e). 

VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
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210-7(g)--(New): Reject 
PROPOSAL NO. 38: Add new paragraph (g): 

(g) Receptacles rated 20 amperes or less directly connected to 
aluminum conductors shall be approved for the purpose and marked 
CO/ALR. 
SUBMITTER:'The Aluminum Association, Inc., P. V. Mara 
SUPPORTING COMMENT: The intent of this amendment is to clarify 
by specific mention in the code existing requirements that CO/ALR 
devices are the only devices suitable for direct connection to alumi- 
num conductors, Nos. 10 and 12 AWG. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: This is equipment requirement. The submitter 
is referred to Section l lO-14(a). 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
COMMENT ON VOTE: 

YERKE: The Panel Comment should state that proposals covering 
such connections are being considered in Panel No. 1. 

210-8: Reject 
PROPOSAL NO. 46: (HOD from 1975 NEC) 

Add a new paragraph to Section 210-22(d) (of the 1971 NEC) to 
read: 

Approved ground-fault circuit protection for personnel shall be 
provided for receptacle outlets installed in the kitchen connected to 
the small appliance branch circuit specified in Section 220-3(b). 
SUBMITTER: IAEI/Approved 
SUPPORTING COMMENT: Hand-held appliances used in kitchens 
are normally not i3rovided with a grounding conductor, and the user 
is exposed to possible shock hazard from the use of these appliances 
in association with water and grounded surfaces. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 51. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bowling, Duncan, Fleckenstein, Kark, Kasper, 
Lordi, Reign, Van Arsdale, Vaughan, Ware, Zimmerman 

NEGATIVE: Yerke 
EXPLANATION OF VOTE: 

YERKE: Accident record does not support rejection of the 
proposal. 

210-8: Reject 
PROPOSAL NO. 47: Add paragraph as follows: 

For residential occupancies, all 120 volt, single-phase, 15- and 
20-ampere receptacle outlets installed outdoors, in bathrooms, base-. 
ment, laundry, garage and those supplying counter tops in kitchens 
shall be protected by approved ground-fault circuit interrupters. 
SUBMITTER: Ground-Fault Personnel Protection Section of NEMA 
SUPPORTING COMMENT: Documentation has established that 
electrocutions occur in all. the above locations ( c . f . U . L .  Report 
dated 9-26-75). This data, summarizing electrocutions occurring in 
residential areas, is shown in Table 1.. 

Table 1 
Electrocutions Involving Portable Electric Products 

Within Residential Living Area 

Number of Reported Accidents That Could Have 
Been Avoided if an Operative Protective 
System Had Been Employed, Such As: 

Total Ground Fault 
Accidents Double Equipment Circuit 

Location Reported Insulation Grounding Interrupter 

Bath 25 4 6 25 
Outdoor 27 19 20 26 
Garage/ 

Basement 11 6 7 10 
' Kitchen 6 4 1 6 
Other 23 15 16 22 
Total 92 48 50 89 
System 

Effectiveness 52.2% 54.3% 96.7% 

This most recent study establishes that GFCI protection is almost 
twice as effective as either double insulation or grounding in the 
prevention of electrocutions in the residential area. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 51. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bowling, Duncan, Fleckenstein, Kasper, Lordi, 
Reign, Van Arsdale, Vaughan, Ware, Zimmerman 

NEGATIVE:  Kark, Yerke 
EXPLANATION OF VOTE: 

KARK: The supporting comment submitted with the NEMA pro- 
posal was not intended to project the total number of electrocutions 
which occur in the residential living environment. Rather, this data 
was intended to provide a cross sectional view showing where in this 
environment electrocutions are taking place and further to define the 
effectiveness of various protective systems. 

This data conclusively demonstrates that at least 75% of all res- 
idential electrocutions take place in the bath, outdoor, basement/ 
garage and kitchen. Grounding can be expected to provide effective 
protection in less than 50% of the cases overall and less than 17% in 
the kitchen. On the other hand, GFCI ' s  could prevent 96% to 97% 
of the electrocutions in all these areas. 

No evidence was presented during the panel deliberation refuting 
any of the data presented and therefore it seems incumbent on the 
code panel to move forward and provide protection in these areas.  

YERKE: Accident record does not support rejection of the 
proposal. 

210-8: Reject 
PROPOSAL NO. 58: Amend 210-8 to read: 
210-8 Ground-Fault  Circuit Protection. Ground-fault circuit protec- 
tion shall be provided for all receptacle outlets installed within 8 feet 
of grounded surfaces such as masonry or steel walls and floors or such 
as utility piping: 

Exception: Receptacles on a portable generator rated more than 
5kW, where the circuit conductors and frame o f  the generator are 
insulated from earth and aH grounded surfaces. 
SUBMITTER: Charles E. Muhleman, Marion, IN 
SUPPORTING COMMENT: The new wording would provide pro- 
tection for all voltages and currents for all occupancies rather than 
just convenience outlets in specific areas in residences. In fact, it 
should promote the ultimate in GFI  protection, that of having power 
panels with GF1 mains. After all, half of one's time when awake is 
spent in occupancies other than residences. Let's provide this pro- 
tection wherever one may be. 
PANEL RECOMMENDATION: Reject- 
PANEL COMMENT: Action on other proposals indicates specific 
areas of application rather than the more general proposition of the 
submitter. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-8(a): Reject 
PROPOSAL NO. 39: Amend Section 210-8 as follows: 

(a) Residential Occupancies. For residential occupancies all 120-volt 
single-phase, 15- and 20-ampere receptacle outlets installed outdoors 
and in bathrooms shall have ground-fault circuit protection for 
personnel of a minimum rating of 12 milliamperes. 

Such ground-fault circuit protection may be provided for other 
circuits, locations, and occupancies, and where used, will provide 
additional protection against line-to-ground shock hazard. 

See Section 215-9 for feeder protection 
(b) Construction Sites. All 120-volt single phase 15 and 20 ampere 

receptacle outlets which are not a part of the permanent wiring of the 
building or structure shall have ground-fault circuit-interrupters for 
personnel protection of a minimum rating of 12 milliamperes. 

Exception: Receptacles on a portable generator rated not more 
than 5kW, where the circuit conductors o f  the generator are insulated 
from earth and the generator frame is insulated from earth and all 
grounded surfaces. 
SUBMITTER: Idaho State Home Builders.Association, Boise, Idaho 
SUPPORTING COMMENT: There is no rating set forth in the Na- 
tional Electrical Code defining minimum criteria for milliampere set- 
tings for interrupters required by this section. As a consequence, the 
milliampere settings for interrupters presently marketed are deficient 
and create a situation which is adverse both from an economic and 
safety standpoint. Interrupters presently marketed have a rating sub- 
stantially below 12 milliamperes which results in the interrupters 
being activated by a minimal resistance; i.e., moisture and natural 
conditions. This unnecessarily interrupts construction thereby caus- 
ing economic injury to the construction industry. This also could 
cause personnel to bypass the entire mechanism and therefore ad- 
versely impact the project from a safety standpoint. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Detailed requirements pertaining to equipment 
are normally contained in individual equipment standards. Code re- 
quirements generally address those features which ifivolve the in- 
stallation of equipment. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bowling, Duncan, Fleckenstein, Kark, Kasper, 
Lordi, Reign, Van Arsdale, Ware, Yerke, Zimmerman 

NEGATIVE: Vaughan 
EXPLANATION OF VOTE: 

VAUGHAN:  The present manufacturing standard, establishing a 
plus or minus one milliampere deviation from the five milliampere trip 
setting of ground fault interrupters, is clearly inadequate based on 
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their actual operational performance record during the past several 
years. This statement is based on personal experiences encountered 
by myself, as well as feedback nationwide from many of the 78,000 
NAHB members, covering over 80% of all residential construction 
in this country. During the past 2 years, our firm has made over 2,000 
GFI installations in single family dwellings and has experienced 
numerous operational failures due to normal leakage in television 
sets, in fluorescent ballasts, in defrosting mechanisms of refrigerators, 
in heating appliances, in excessive humidity areas, and on circuits 
totaling about 200 feet of wiring. Some local jurisdictions are limiting 
the GFI protected circuits to only 4 outlets in order to avoid the in- 
herent accumulative leakages encountered in normal circuit distances. 
We believe that we can best provide maximum safety and protection 
to the consumer by installing a GFi  that will survive the foregoing 
conditions and "'remain" operative. Furthermore, many home- 
owners will deliberately make the GFi  inoperable rather than submit 
to the many nuisance trippings. Hence, we would favor a NEC 
"construction specification" requirement which would considerably 
increase the milliampere trip setting in order to overcome the fore- 
going conditions. 

210-8(a): Reject 
PROPOSAL NO. 40: Revise Section 210-8(a) by deleting reference to 
residential occupancies. 
SUBMITTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: The additional safety presented in the 
use of a GFCI should not be limited to residential occupancies. The 
use of hand held electrical equipment adjacent to a grounded surface 
presents the same hazard in a commercial building as it does in a 
residential building. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The CMP believes that extending the require- 
ments as intended by this proposal is not appropriate at this time. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Duncan, Fleckenstein, Kark, Kasper, Lordi, 
Reign, Van Arsdale, Vaughan, Ware, Yerke, Zimmerman 

NEGATIVE:  Bowling 
EXPLANATION OF VOTE: 

BOWLING: 1 do not feel GFC1 should be limited to residential 
u s e .  

210-8(a): Reject 
PROPOSAL NO. 41: Add paragraph as follows: 

For the purpose of this article, the term "Residential Occupancies" 
is considered to be an occupancy in which at least sleeping and 
sanitary facilities are provided. 
SUBMITTER: NEMA 
SUPPORTING COMMENT: There have been many differences of 
opinion about the meaning of the term. This should make it clear that 
a Residential Occupancy would include hotel, motel, apartment, 
dormitory, etc. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 49. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-8(a): Accept 
PROPOSAL NO. 43: Delete "outlets." 
SUBMITTER: Working Group of CMP2. 
SUPPORTING COMMENT: A close reading of the definitions for 
"receptacle," "receptacle outlet" and "outlet" reveals the possibility 
that receptacles may be installed at outlets other than those desig- 
nated "receptacle outlets," i.e., lighting outlets. It is the intent of 
CMP2 that all receptacles in the indicated locations have ground- 
fault circuit protection for personnel. 
PANEL RECOMMENDATION: Accept 
PANEL COMMENT: In Proposal No. 49 delete "outlets" and add 
an "s" to "receptacle" in Section 210-8(a)( I ). 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-8(a): Reject 
PROPOSAL NO. 44: Amend Section 210-8(a) to read: 

(a) All Occupancies. For "all" occupancies, all 120 volt single 
phase, 15- and 20-ampere receptacle outlets installed outdoors and in 
bathrooms and "'adjacent to sinks" and wet locations shall have 
ground-fault circuit protection for personnel. "'The G FCI shall be 
inside the premises or otherwise protected from the elements and 
readily accessible for re-set and testing of trip feature." 
SUBMITTER: John M. Wall, Central California Chapter, IAEI 
SUPPORTING COMMENT: Protection of personnel is important 
in all occupancies. It would be very inconvenient to go to an outside 
panelboard or not readily accessible panelboard to re-set or test the 
GFCI.  

PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 40. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-8(a): Reject 
PROPOSAL NO. 45: Amend Section 210-8 to read: 

(a) Residential Occupancies. For residential occupancies all 120 
volt, single-phase, 15- and 20-ampere receptacle outlets installed 
outdoors, in bathrooms, kitchens, laundries, and garages shall have 
ground-fault circuit protection for personnel. 

Such ground-fault circuit protection may be providedfor  other 
circuits, locations, and occupancies, and where used, will provide 
additional protection against line-to-ground shock hazard. 
SUBMITTER: Truman W. Weekley, Hamilton, OH 
SUPPORTING COMMENT: The areas of kitchens, laundries, and 
garages are considered to be grounded areas, or areas wherein there 
are devices and appliances that are usually grounded; these devices 
and appliances that are grounded, and especially those that are not 
on grounded circuits, present a shock and injury hazard to persons in 
those areas, due to malfunctions in the receptacle outlet, the con- 
ductors, or the service equipment. In such instances the breaker or 
fuses do not have the ability to open the circuit as rapidly as the 
ground-fault circuit-interrupter at 5 milliamps. 

There are a great number of electric hand tools, which can be used 
in the above mentioned areas. Some of these devices are not double 
insulated, and some do not have the grounding type plug on them. This 
situation exposes the person using such device, to shock, injury and 
in some instances death. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 51. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bowling, Duncan, Fleckenstein, Kark, Lordi, 
Reign, Van Arsdale, Vaughan, Ware, Yerke, Zimmerman 

NEGATIVE:  Kasper 
EXPLANATION OF VOTE: 

KASPER: This proposal established the basis for Proposal No. 51. 
Currently there is sufficient data (e.g., Underwriters Laboratories 
Report dated 9-26-75) to substantiate the need for ground-fault cir- 
cuit protection of receptacle outlets located in and over kitchen 
counter tops. 

. r  

210-8(a): Accept 
PROPOSAL NO. 48: Revise Section 210-8(a)(2) of Proposal No. 49 
to read: 

(2) All 120-volt, single-phase, 15- and 20-ampere receptacle out- 
.lets installed outdoors where there is direct grade level access shall 
have ground-fault circuit protection for personnel. 
SUBMITTER: CMP2. . • 
SUPPORTING COMMENT: To clarify the intent of the requirement 
regarding outdoor receptacles. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
COMMENT ON VOTE: 

ZIMMERMAN: I vote affirmative with note that the words "to 
the outlet" be a d d e d . . ,  where there is direct grade level access to 
the outlet shall have . . . .  This action should be considered to more 
clearly identify that it is the intention of the Panel for outdoor outlets 

, having direct grade level access to have GFCI.  

210-8(a): Accept 
PROPOSAL NO. 49: Amend the first paragraph of Section 210-8(a) 
to read as follows: 

(a) Dwelling Units. 
(1) All 120-volt, single-phase, 15- and 20-ampere receptacle 

outlets installed in bathroorfis in dwelling units shall have ground-fault 
circuit protection for personnel. 

(2) All 120-volt, singlerphase, 15- and 20-ampere receptacle 
outlets installed outdoors of one-family dwellings shall have ground- 
fault circuit protection for personnel. 
SUBMITTER: Working Group of CMP2 by D. C. Fleckenstein 
SUPPORTING COMMENT: SeeProposal No. 1. 
PANEL RECOMMENDATION: Accept [see Proposal No. 48 for 
210-8(a)(2)] 
VOTE ON PANEL RECOMMENDATION: Unanimous!y affirmative 

2!0-8(a): Reject 
PROPOSAL NO. 50: Add "and counter tops in kitchens" to this Sec- 
tion to read: 

(a) Residential occupancies. For residential occupancies all 120 volt, 
single-phase, 15- and 20-ampere rece/ptacle outlets installed outdoors, 
in bathrooms, and counter top spaces in kitchens shah have ground- 
fault circuit protection for personnel. 
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SUBMITTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: Electrocutions occur in kitchens, as 
well as bathrooms and outdoor locations. In the interest of safety, 
GFCI  protection should be extended to the kitchen, where un- 
grounded appliances are used in close proximity to sinks, grounded 
ranges and cooking tops, and other grounded surfaces. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 51. 
VOTE ON PANEL RECOI~IMENDATION: 

AFFIRMATIVE:  Bowling, Duncan, Fleckenstein, Kark, Kasper, 
Lordi, Reign, Van Arsdale, Vaughan, Ware, Zimmerman 

NEGATIVE: Yerke 
EXPLANATION OF VOTE: 

YERKE: Accident record does not support rejection of the 
proposal. 

210-8(a): Accept 
Secretary's Note: It was the action of  the Correlating Committee that 

there was a lack of  consensus in the voting. 
PROPOSAL NO. 51: Revise Section 210-8(a)(1) of Proposal No. 49 
to read: 

(1) All 120-volt, single-phase, 15- and 20-ampere receptacles 
installed in bathrooms and garages of dwelling units shall have ground- 
fault circuit protection for personnel. 
SUBMITTER: CMP2. • 
SUPPORTING COMMENT: The proposal reflects the conclusions of 
the CMP No. 2 discussion of the man~ proposals it received regard- 
ing the installation of ground-fault circuit protection for personnel. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bowling, Duncan, Fleckenstein, Kasper, Lordi, 
Reign, Van Arsdale, Yerke 

NEGATIVE:  Kark, Vaughan, Ware, Zimmerman 
EXPLANATION OF VOTE: 

KARK: Same as Proposal No. 47. 
VA UGHAN:  Due to the general unsatisfactory performance of 

GFI 's ,  as indicated in our explanation of Proposal No. 39, we cannot 
favor the further expansion of the use,of ground-fault circuit protec- 
tion until satisfactory corrective action is taken. 

WARE: The GFCI has been found to provide practical means of 
safeguarding of persons in some locations, but this does not mean that 
the GFCI  will provide the practical means of safety in all areas or 
locations. No supporting data or actual field testing was submitted 
to validate the practicality or workability of this requirement. Making 
the GFCI a requirement in untested areas, i.e. those without fact 
finding information, has proven to be a most troublesome area for the 
NEC. No further expansion of the GFC protection must take place 
until field tests have been conduted in the proposed environment and 
proof is established that the GFC protection does provide a practical 
means of safeguarding persons against hazards from the use of 
electricity. 

ZIMMERMAN: Panel deliberation included a concern on the 
power door opener when receptacle served laundry and refrigeration 
equipment which is quite often placed in garage. This proposal would 
require a GFC1 on the laundry receptacle outlet if the laundry area 
was identified in the garage. This would be contrary to other proposed 
action for this code. 
COMMENT ON VOTE: 

KASPER: Not only do 1 agree that this Section should be expanded 
to cover garages, 1 also feel that kitchen counter top receptacle out- 
lets should be included. The frequent use of normally ungrou0ded 
appliances in close proximity to sinks and grounded stationary appli- 
ances (i.e., refrigerator, stove, dishwasher, etc.) coupled with the 
findings of the Underwriters Laboratories Report dated 9-26-75 is 
sufficient reason to warrant ground-fault circuit protection of these 
outlets. 

210-8(a): Reject 
- PROPOSAL NO. 52: Include the word "lavatories" in Article 210- 

8(a) so paragraph reads as follows: 
(a) Residential Occupancies.  For residential occupancies all 120 

volt, single phase 15 and 20 ampere receptacle outlets installed out- 
doors, in bathrooms, and lavatories shall have ground-fault circuit 
protection for personnel. 
SUBMITTER: Bernard Samac, University Heights, Ohio 
SUPPORTING COMMENT: There is much confusion as to what a 
lavatory is, as compared to a bathroom. Because of the use of appli- 
ances, dryers, electric tooth brushes, etc., in these areas, this word 
would clarify the requirement at the ground-fault circuit interrupter 
in this location. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 42. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-8(a): Reject 
PROPOSAL NO. 53: Amend Section 210-8(a) to read: 

(a) For residential occupancies all 120-240 volt single-phase 15- 
and 20-ampere receptacle outlets installed outdoors and in bath- 
rooms shall have ground-fault circuit protection for personnel. 
SUBMITTER: T. W. Weekley, Hamilton, OH 
SUPPORTING COMMENT: In the electrical marketing media, there 
are 240 volt single phase meters that are used for swimming pool 
filters and for utilization equipment on building sites. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT:  Supporting comment is not consistent with pro- 
posal. Swimming pools are covered by Article 680. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-8(a): Reject 
PROPOSAL NO. 54: To Section 210-8(a), add: 

Exception: Ground-fault protection shall not be required for  recep- 
tacle outlets in equipment hlstalled outdoors provided that the recep- 
tacle is mounted within a cabinet and protected by a cover or door 
which is locked or screwed closed. 
SUBMITTER: F. J. Reed, Air-Conditioning and Refrigeration In- ,  
stitute 
SUPPORTING COMMENT: Outdoor condensing units of residential 
air-conditioning systems, and rooftop air-conditioning units on apart- 
ment buildings, hotels and motels frequently provide such receptacles 
for use by maintenance and service personnel, and the exception is 
proposed so as to clarify that GFC1 protection is not required under 
such protected conditions. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 48. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-8(a): Reject 
PROPOSAL NO. 55: Add note (1) under 210-8(a) to read as follows: 

(1) Where a wall outlet is installed in the toilet room, bathroom, 
dressing room, locker rooms, and similar areas adjacent to the basin 
location in domiciles, hotels, motels, nursing homes, gymnasiums and 
residential custodial facilities of any type, ground-fault circuit pro- 
tection for personnel shall be provided. 
SUBMITTER: George Welman Chapter, Southern Section, 1AEI 
SUPPORTING COMMENT: The accelerated use and acceptance of 
electrically operated cosmetic equipment by the general public should 
be accompanied by protective measures safeguarding persons from 
electrical hazards arising from their use. 

Travel facilities are ever increasing in number and the same pro- 
tection should be provided in the public whether transient or domi- 
ciled. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposals Nos. 42 and 51. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-8(a): Rejec t 
PROPOSAL NO. 70: Add the following: 

in cases in which there can arise confusion in identifying those 
convenience outlets that are supplied from a circuit protected by a 
ground-fault interrupter, suitable identification shall be provided on 
each such outlet. This identification shall consist of a bright yellow 
circular dot of nominal 1/4 inch (6 mm) diameter located in a visible 
position on the body of the .outlet. This identification may be supplied 
by painting, by self-adhesive label, by molding into the outlet body, or 
by other suitable means. 
SUBMITTER: A. Watton, Department of the Air Force 
SUPPORTING COMMENT: It would appear to be of some practical 
significance to general users of electrical equipment to know which 
convenience outlets in a given area are connected to a branch circuit 
affording the protection of a ground-fault interrupter (GFI). Such 
identification would appear to be of particular importance in the case 
of typical residential and similar situations involving the powering of 
appliances, power tools, trouble lights and the like from convenience 
outlets, especially where the load is powered through a two conductor, 
non-grounding cord. 

It has been observed that the indicated need arises in a rather 
natural and straightforward way in situations in which GFI ' s  are used 
in indoor areas presenting the hazards of wet grounds (typically 
kitchen, bath, and laundry areas in residential structures) when these 
areas are close to but not necessarily contiguous to other areas (typ- 
ically bedrooms) not involving such hazards where the outlets are not 
protected with G FI's. In those situations, there can arise occasions 
when an occupant may undertake to power a device used in a hazar- 
dous area from an outlet not so protected by use of an extension cord. 
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A clear indication of  those  outlets having G F I  protection could be 
used as the basis of  an appropriate safety rule for workmen~ residents.  
and others  who may use  these  outlets.  Such identification would 
appear  to be of  increasing value as the use  o f  G FI ' s  is extended more  
widely in residential and similar buildings. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Support ing c o m m e n t  not  persuas ive  as to 
necessi ty.  
VOTE ON PANEL RECOMMENDATION: Unan i mous l y  affirmative 

210-8(a) FPN--(New): Accept 
Secretary's Note: It was the action of the Correlating Committee that 

this Proposal should be a definition ra ther  than a Fine Print  Note. 
PROPOSAL NO. 42: Add a fine print note to read: 

A bathroom is a room containing a bathtub or shower and usually a wash- 
bowl or toilet• 
SUBMITTER:  Working Group  of  C M P 2  
SUPPORTING COMMENT:  To clarify the application of the re- 
quirement .  
PANEL RECOMMENDATION: Accep t  by adding a fine print note 
to read: 

A bathroom is an area including a basin and a toilet or a tub or a shower. 
VOTE ON PANEL RECOMMENDATION: 

A F F I R M A T I V E :  Bowling, Duncan ,  Fleckenste in ,  Kark, Kasper,  
Lordi,  Reign, Van  Arsdale,  Ware,  Yerke,  Z i m m e r m a n  

N E G A T I V E :  Vaughan  
EXPLANATION OF VOTE: 

V A U G H A N :  We agree with the proposal as wr i t t en - -no t  with the 
revised version by the Panel.  T he  records have shown that  electrical 
hazards  encountered  in ba th rooms  have generally been exper ienced 
when people are taking a bath in a bathtub or  shower,  therefore,  the 
G F I  protection should be properly limited to the hazard.  We feel 
that by limiting the definition of a ba throom down to a basin and a 
toilet, we are no t ' on ly  getting ourse lves  out  of  the hazardous  con- 
ditions category,  but  also are creating further  confusion in making 
determinat ion of  such designated areas  as powder  rooms,  dress ing 
rooms, lavat6ries,  etc. 1 am not aware of  any record disclosing en- 
countered  electrical hazards  with the sanitary use  of a toilet. 
C O M M E N T  ON VOTE: 

D U N C A N :  The  proposed wording is not  clear. A literal inter- 
pretat ion of  the proposed definition would includ~ an area with a 
"bas in  and a toilet," or a tub only, or a shower  only. I believe the 
intent of  the panel was to include an area with a basin and either a 
toilet, bathtub,  or  shower.  

210-8(b): Reject 
PROPOSAL NO. 57: A m e n d  Section 210-8(b) to read: 

(b) All hand-held or hand-opera ted  tools requiring protection of  
20 amperes  or  less operating at 120 volts shall have ground-faul t  
protection for personnel  when  used on const ruct ion sites. All outlets 
of  20 amperes  or  l e s s - - 1 2 0  volts which are not  a part of  the per- 
manen t  s t ructure  that do not have  ground-faul t  protection shall be 
so indicated in letters no smaller  than one quar ter  inch. 
SUBMITTER:  ira L. Harris,  Safe Power,  Los Angeles  
SUPPORTING COMMENT:  ,Obviously the purpose  of  this Section is 
to prevent  injury to persons  operating hand held or hand operated 
tools. However ,  as it is now written it refers to outlets only, and 
makes  no ment ion of  tools. Due  to this some inspectors  interpret this 
a requiring ground-faul t  protection on a 15 or 20 a m p e r e - - 1 2 0  volt 
receptacle supplying current  several  hundred feet from this location, 
while others  do not agree. I believe the evidence presented at the 
O S H A  meet ings  tend to show that  ground fault protection at this 
point in many  cases  is not  workable,  and in several  cases  led to 
"haywire  wiring." 

I na smuch  as the const ruct ion industry has been put  to considerable  
expense  in purchasing power  units  equipped with ground fault pro- 
tection, and most  portable cord now owned by cont rac tors  is ei ther 
15 or 20 a m p e r e - - 1 2 0  volt, the s implest  solution would be to permit  
an outlet of  this rating properly protected to supply current  to a power  
unit in close proximity to the  tools being operated.  

Some inspectors  reason that  if an outlet without  ground-fault  pro- 
tection is permit ted they would be unable to "pol ice"  when a 30 
a m p e r e - - 1 2 0  volt receptacle protected at 30 amperes  is used to 
supply small hand tools. T h e n  too there is the condit ion created when  
the G .F .C . I .  has  tripped due to too much  impedance,  leakage or 
mois ture  in the cord, and the ground fault protection has  been re- 
placed by a convent ional  circuit breaker,  or  perhaps  removed en- 
tirely, and the only protection is the  main fuse or aircuit breaker.  

As  the article is now written it permits  the use of  pe rmanen t  outlets 
of  a building or s t ructure  to be used for constructio.n purposes ,  leav- 
ing the finish carpenters ,  acoustical and air-conditioning men,  elec- 
tricians and all other  workmen  with no ground-faul t  protect ion for 
personnel .  

My reason for stipulating ground-fault  protection at 20 amperes  or  
less at 120 volts is that  l have  been reliably informed that G .F .C . I . ' s  
are not  available at higher trip ratings, and I would not  endorse  any 
item or program which might create  a si tuation similar to that  we ex- 
perienced when the present  N E M A  configurations were not available. 
I do however  believe that when  G .F .C . I . ' s  with higher trip va lues ,  
are available the Section should be amended .  
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The  present  wording is consis tent  with the 
Panel ' s  intent. 
VOTE ON PANEL RECOMMENDATION: Unan imous ly  affirmative 

210-8(b): Reject 
PROPOSAL NO. 59: A m e n d  Section 210-8(b) to read: 
• (b) All 120-240 volt single-phase,  15- and 20-ampere  receptacle 

outlets which are not  part of  the pe rmanen t  wiring of  the building 
s t ructure  shall have  ground-faul t  circuit- interrupters for personnel  
protection. 
SUBMITTER: T.  W. Weekley,  Hamil ton,  OH 
SUPPORTING COMMENT:  A 120-volt s ingle-phase service is a two- 
wire service and is not  suitable for the installation of ground-faul t  
circuit- interrupters.  A 120-240 volt s ingle-phase service is a three- 
wire service and normally is suitable for the installation of  ground- 
fault circuit- interrupters.  
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The  panel does not  agree with the support ing 
comment .  
VOTE ON PANEL RECOMMENDATION: Unan imous ly  affirmative 

210-8(b): Reject 
PROP()SAL NO. 60: Delete  subsect ion 210-8(b) Cons t ruc t ion  Sites 
SUBMITTER:  National  Associa t ion of  H o m e  Builders 
SUPPORTING COMMENT:  An analysis  by O S H A  of  the entire 
record on the subject  of  ground fault circuit interrupters for use  on the 
temporary  wiring on construct ion sites has  raised many  ques t ions  as 
to the necessi ty ,  or even the desirability, for G F C I ' s  and the need 
for further research.  

The  quest ion of  what the ground-faul t  current  trip level should be 
is not  resolved in the minds  of  many.  Different authori t ies  are recom- 
mending various values ranging from 5mA to as high as 20 or 30 mA.  
The  wide range of  r ecommenda t ions  suggests  that  further s tudy is 
needed.  

According to O S H A  it has not been resolved whe the r  or not the 
equipment  grounding techniques  present ly  required on cons t ruc t ion  
sites would adequately  protect  employees  from hazardous  electrical 
shock and therefore render  the use  of  G F C I ' s  as redundant .  A com- 
parison of  the effect iveness of  both equipment  ground and G F C I  
sys t ems  indicates that  when  a person ' s  body res is tance is at a low 
value (approximately 500 ohms)  and the equipment  ground resis tance 
is a s sumed  to be one ohm, the equipment  grounding sys tem may  not 
be effective. However ,  this is a very ex t reme case which does not 
f requent ly occur.  As is more frequently the case,  when the body 
resis tance is higher, the G FCI might be considered as a redundant  
and therefore unnecessa ry  sys tem.  

Ano the r  quest ion which remains  unanswered  according to 0 S H A  
is the number  of  fatalities that  could have  been prevented by using 
G F C I ' s  on const ruct ion sites. All of  the data which they have re- 
ceived so far is incomplete,  inconclusive or irrelevant. 

The re  are also serious ques t ions  unanswered  about  the reliability 
of  G F C I ' s .  There  have been numerous  reports  of  "nu isance  tr ips" 
without  apparent  cause .  This  "nu i sance  tripping" results in "down-  
t ime" which is very costly to our  industry.  Until  a determinat ion is 
made  as to the cause  of  these  nuisance  trips, the quest ion of  the  re- 
liability of  G F C I ' s  will be unanswered .  
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The  evidence ' submit ted is inconclusive.  
VOTE ON PANEL RECOMMENDATION: 

A F F I R M A T I V E :  Bowling, Duncan ,  Fleckenstein,  Kark, Kasper,  
Lordi, Van Arsdale ,  Yerke  

N E G A T I V E :  Reign, Vaughan,  Ware,  Z i m m e r m a n  
EXPLANATION OF VOTE: 

R E I G N :  The  Manufactur ing  Chemis t s  Associa t ion,  a nonprofit  
trade associat ion having 186 Uni ted  States company  members ,  wh o m  
I represent,  suppor ts  revocat ion of  the requi rement  for manda to ry  
us~ of  ground-fault  circuit- interrupters on supervised const ruct ion 
sites where equipment  grounding is maintained.  "Superv ised  con- 
struction s i tes"  refers to those  const ruct ion sites where  a person has 
been made responsible for the safety of  site personnel .  Ground-fau l t  
electrical accidents  are rare on supervised constrt ict ion sites of  our  
m e m b e r  companies ,  and we have no knowledge of  any fatalities hav- 
ing occurred on these  sites as a result  of  ground-faul t  electrical 
accidents.  
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VAUGHAN:  Due to our NAHB Supporting Comment and rea- 
sons cited in our vote explanation of Proposal No. 39. 

WARE: This proposal should be accepted for reasons as provided 
in the Supporting Comment and as follows: 

Two basic rules now exist in the NEC relative to safety on con- 
struction sites. Article 305 requires grounding and Article 210-8(b) 
requires G F, CI for receptacle outlets. The TSC on G FC1 Protection 
for Temporary Wiring concluded that when grounding is installed and 
maintained, then the GFCI is not needed. Hence, elimination of 
210-8(b) will not decrease safety but would eliminate redundant 
requirements. 

The Correlating Committee should give consideration to the loca- 
tions of the requirements of 210-8(b) in the N EC. The requirements 
of 210-8(b) apply to temporary wiring, i.e., "not a part of the per- 
manent wiring." The scope of Article 305 states "The provisions of 
this article apply to temporary electrical power and lighting." It is 
only logical that this section should be deleted from Article 2 1 0 -  
Branch Circuit. 

Unlike other requirements of the NEC, Section 210-8(b) has not 
been overwhelmingly accepted throughout the country lpy those ~vho 
adopt the NEC as a minimum standard. This fact alone shows that 
many who use the NEC as the minimum standard for safety do not 
consider this section as a practical method for safeguarding of per- 
sons on construction sites. 

The findings of the TSC on GFC1 Protection for Temporary Wir- 
ing indicate that almost all electrical fatal accidents on construction 
sites occur with the use of hand-held portable tools which were not 
effectively grounded. Obviously, a small segment of our industry has 
not installed and maintained effective grounding systems either be- 
cause of igno.rance of the NEC or incompetency in the installation. 
According to evidence supplied to date, the requirement for the 
GFCI on construction sites has not eliminated fatal accidents be- 
cause of ignorance of the NEC or incompetency in the installation. 
This small segment of our industry which has not complied with the 
NEC requirements for grounding is also circumventing the require- 
ment for the GFCI  Protection. Enforcement of the present ground- 
ing requirement on this small segment of our industry would eliminate 
the fatalities. Again, elimination of Article 210-8(b) will delete re- 
dundant requirements, and will not decrease safety. 

ZIMMERMAN: This section should be deleted until there is 
documented data on operating characteristics. There is significant 
evidence that the GFCI ' s  applied to construction sites are not per- 
forming satisfactorily. OSHA has a major responsibility for safety in 
places of employment and they have questioned the need and appli- 
cability to construction sites. It is not in the best interest in uniform 
understanding of safety regulations to have one say yes and another 
agency say no. 

210-8(b): Reject 
PROPOSAL NO. 61: Delete Section 210-8(b) 
SUBMITTER: National Electrical Contractors Association 
SUPPORTING COMMENT: The basic requirements for safety on 
construction sites are contained in Article 305. This section provides 
for redundant protection. The Technical Subcommittee on G FCI for 
Temporary Wiring concluded that GFCI protection is not necessary 
where effective grounding is maintained on construction sites. The 
record indicates that there have been extremely few electrical acci- 
dents occurring on I5 and 20 ampere, 120 volt circuits. The fatal 
accidents which have occurred were all due to lack of effective 
grounding and would not have occtirred if there had been compliance 
with the Code. 

Analysis of the available information indicates that requirement of 
GFCI protection will not eliminate these accidents or solve the prob- 
lem. Those who ignore the grounding requirements of the Code will 
also ignore GFCI requirements. If this requirement is not deleted 
those who comply with the Code are burdened with a costly addi- 
tional expense for redundant protection which results in no benefit 
to those on a construction site. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 65. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bowling, Duncan, Fleckenstein, Kark, Kasper, 
Lordi, Van Arsdale, Yerke 

NEGATIVE: Reign, Vaughan, Ware, Zimmerman 
EXPLANATION OF VOTE: 

REIGN: Same as Pt'oposal No. 60 
VA UGHAN:  Because we agree with the NECA SUPPORTING 

COMMENT and reasons cited in our vote explanation of PRO- 
POSAL NO. 39. 

WARE: Same as Proposal No. 60 
ZIMMERMAN: Same as Proposal No. 60 

210-8(b) Exception: Reject 
PROPOSAL NO. 62: Eliminate 210-8(b) Exception 
SUBMITTER: Georg Stromme, EGSMA 

SUPPORTING COMMENT: 1) There are now practical and econom- 
ical ways to provide receptacles with ground-fault protection for 
personnel (GFCI's) in addition to the present practice of grounding 
and bonding. 

Receptacles should be provided with GFCI ' s  as a back up protec- 
tion in case of faulty grounding or bonding whenever used in a wet or 
otherwise potentially hazardous location regardless whether the 
receptacle is fed from commercial power or a separate generator. 

The exception, to date, has had minimal effect in the industry. The 
reason for this is that the wording is unclear. If literally interpreted, 
one could insulate the exposed non-current carrying metal parts of 
the generator set from the ground on which it is standing and thus 
avoid the need for GFCI protection. 

It is the opinion of this writer, aswel l  as all authorities within 
EGSMA who have participated in these discussions, that this would 
pose a greater threat to personal safety than the present long stand- 
mg practice of circuit conductor grouncling and thorough bonding. 

If the wording of the exception should be clarified by a TIA, as has 
been proposed, the effect would be to permit generators to be used 
with the electrical windings disconnected from the grounding elec- 
trode. It is recognized that there are valid arguments on both sides of 
the question whether a grounded system is safer or less safe than an 
ungrounded one, but there can be no question that the confusion and 
the complications arising from a conglomeration of grounded and 
ungrounded generators in the field could have extremely dangerous 
consequences. Notice, there is no way of telling from a generator 
nameplate, or other available information on the generator, whether 
it is internally grounded or not. If it is determined by simple meters 
that internal grounding exists, how would the operator know if the 
ground is accidental or intentional? 

Article 250-5 requires grounding of certain systems; Article 250-6 
permits it either way for portable and vehicle mounted generators; 
while 250-7 does "not" permit grounding. In Article 517, some cir- 
cuits must be grounded, others must not. 

Practically speaking, a generator, as it is built, can only be grounded 
"or" ungrounded. Prior to the 1975 NEC, the requirements for 
grounding were defined for receptacles, branch circuits, feeders, and 
services. This was, and is, entirely sound and practical. To introduce 
a new and additional grounding requirement for certain arbitrary 
sizes of portable generators in order to circumvent the requirement 
for GFCI is unnecessary and unenforceable. 

2) The present practice of providing protection for personnel by 
grounding and bonding is totally safe as long as the grounding and 
bonding conductors remain complete. It should be recognized, how- 
ever, that accidents can and do happen due to faulty grounding or 
bonding connections. The GFCI ' s  can afford an additional valuable 
"back up protection" for faulty or improperly grounded systems. 

To rely solely on the insulation system of generators and equipment 
as permitted by the exception (if clarified) instead of the long tested 
method of grounding and bonding with the added protection of 
GFCI ' s  would be a dangerous experiment without much more tec h- 
nical back up than exists at the present time. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The Panel believes that the exception is 
appropriate. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-8(b) Exception: Reject 
PROPOSAL NO. 63: Amend Section 210-8(b) by removing the 
Exception. 
SUBMITTER: Gordon S. Johnson, Kohler Co., Kohler, Wisconsin 
SUPPORTING COMMENT: The subcommittee on grounding of por- 
table generator sets recommended this Exception in the 1975 NEC. 
However, two changes were made to the subcommittee's proposal. 

1) An arbitrary 5kW limit was established which is difficult to sup- 
port logically. 

2) The generator frame is required to be insulated from earth. 
Because of the competitive situation, manufacturers are building 

portable generator sets according to the Exception in order to avoid 
installing ground-fault circuit-interrupters. I believe that this is not a 
sufficiently safe practice. When the generator frame is insulated from 
earth and all grounded surfaces, it can accidently become connected 
to the circfit at 120 volts to earth and the operator has no warning of 
this situation. After much study, 1 believe the best solution is to re- 
move the Exception from .the Code. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 62. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-8(b) Exception: Accept 
PROPOSAL NO. 64: Revise the Exception of Section 210-8(b) as 
follows: 

Exception." Rec'eptacles on a portable or vehicle mounted  gener- 
ator rated not more than 5kW, where the circuit conductors are in- 
sulated f rom the generator f rame  as permit ted in Sect ion 250-6. 
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SUBM1TTER: TSC on GFCI  Protection for Temporary Wiring 
SUPPORTING COMMENT: Section 250-6 permits the circuit con- 
ductors of single phase (2 wire) portable and vehicle mounted gen- 
erators to be isolated from the frame of the generator and also does 
not require the grounding of the frame to a grounding electrode where 
the equipment supplied is either on the generator or the vehicle or is 
cord- and plug-connected. Non-current carrying metal parts of cord- 
and plug-connected equipment are, however, connected to the gen- 
erator frame through the equipment grounding conductor of the cord 
and the grounding contact of the receptacle which is bonded to the 
generator frame. This system has been used extensively with great 
safety. It is not possible to isolate the generator frame from earth 
since cord connected equipment with bare metal parts could ground 
the generator frame if the equipment frame contacts ground. 

The Exception in Section 210-8(b) was intended to exempt those 
receptacles on portable generators which have been described above 
since the circuits are ungrounded and the use of a GFCI  would be 
meaningless. However, a strict interpretation of the rule would except 
receptacles on a generator whose circuit "was bonded" to the gen- 
'erator frame and where the generator frame was insulated from 
earth, for example on a dry board. Since, as discussed above, the cir- 
cuit can easily become grounded by a cord-connected tool housing in 
contact with earth, a hazard could exist if another faulted tool were 
connected, and this hazard would also exist on the frame of the gen- 
erator, It is therefore apparent that the fundamental requirement in 
the Exception should be the isolation of the circuit from the generator 
frame. The grounding or isolation of the frame with respect to earth 
is of no consequence. This is accomplished by the proposed wording. 
The proposal also extends to the vehicle mounted generators in order 
to be more complete. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-8(b) Exception No. 2~(New): Reject 
PROPOSAL NO. 67: Add Exception No. 2 to Section 210-8 as 
follows: 

Where the receptacle outlets, all extension cords and all portable 
electric tools are suitably and regularly tested for adequacy o f  the 
equipment grounding conductor and connections, ground-fault 
circuit-interrupters shall not be required. 
SUBMrlq'ER: IEEE,'R. H. Lee 
SUPPORTING COMMENT: The generally unsatisfactory.service 
record of GFCI ' s  in outdoor locations and the eminently satis- 
factory record of assured grounding systems in well-controlled con- 
struction sites (for many years longer than GFCI ' s  have been avail- 
able) is justification for this provision. The overwhelming majority 
of shock incidents from portable tools have been found to be in 
locations where inspection is not followed. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 65. 
VOTE ON PANEL RECOMMENDATION: 

A~FIRMATIVE:  Bowling, Duncan, Fleckenstein, Kark, Kasper, 
Reign, Van Arsdale, Ware, Yerke, Zimmerman 

NOT VOTING: Lordi, Vaughan 
COMMENT ON VOTE: 

LORDI: Withholding vote pending completion of TSC report on 
GFCI ' s  at construction sites. 

V A U G H A N :  More study. 

210-8(b) Exception No. 2re(New): Reject 
PROPOSAL NO. 65: Add Exception No. 2 as follows: 

Exception No. 2: Where a written-procedure, acceptable to the 
authority having jurisdiction, is continuously enforced by a designated 
individual at the construction site to assure that equipment grounding 
conductors for receptacles, cord sets, and equipment connected by 
cord and plug are installed and maintained in accordance with the 
applicable requirements of  Sections 210-7(c), 250-45, 250-59, and 
305-2(d). The procedure shall include tests of  all equipment ground- 
ing conductors and their connections: 

(1) before first use on the site, 
(2) after any repairs, and 
(3) at intervals determined by conditions of  use. 

SUBMITTER: TSC on GFCI  Protection for Temporary Wiring 
SUPPORTING COMMENT: Fatalities involving the use of 120-volt, 
single-phase, cord- and plug-connected equipment supplied from 15- 
and 20-ampere receptacle outlets are occurring at construction sites. 
The precise number is. not known, but all available information in- 
dicates there are between 30 to 50 such fatalities per year in the 
United States. 

An analysis of available information indicates substantial!y all such 
fatal accidents occurred with the use of hand-held portable tools 
which were not effectively grounded. (This may be in part due to the 
victim "freezing" to the operating handle of such tools since the 
handles are normally grasped firmly prior to use, as contrasted to 
casual contact in which reaction time is adequate to disengage prior 

to injury.) Because of the nature of construction work and locations 
where these fatalities occurred, it has been observed that there were 
no ongoing programs to assure effective grounding at the sites where 
the fatalities occurred. Data also indicates that there is less than one 
fatality per year in the United States involving 120-volt, hand-held 
portable tools on construction sites where there are effective programs 
to assure proper equipment grounding. 

it follows logically that G FC1 protection is not required "where an 
effective program is enforced" at the construction site "to assure" 
that equipment "grounding" conductors are maintained for 120-volt 
receptacles, cord sets, and tools. 

A review of effective programs indicates that as a minimum the ef- 
fective programs ~ were (a) in writing, (b) provided for designated re- 
sponsibility for enforcement on the job site, and (c) included provision 
for periodic testing and visual inspection of receptacles, cord sets, 
and cord- and plug-connected equipment. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The Panel needs additional guidance from the 
TSC CMP2 requests 1) further evaluation of the need for a proce- 
dure and if found necessary, that the procedure be written, 2) better 
identification and/or the need for the designated individual and 
3) the need for and the adequacy of the indicated tests., 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bowling, Duncan, Fleckenstein, Kark, Kasper, 
Van Arsdale, Vaughan, Ware, Yerke, Zimmerman 

NEGATIVE:  Reign 
NOT VOTING: Lordi 

EXPLANATION OF VOTE: 
REIGN: I represent the Manufacturing Chemists Association 

which is a nonprofit trade association having 186 .United States 
company members. These member companies have provided excel- 
lent ground-fault protection on supervised construction sites through 
use of properly maintained grounding conductors, proper circuit 
protection, tool and cord inspection and testing and personnel safety 
programs. "Supervised construction sites" refers to those con- 
struction sites where a person has been made responsible for the 
safety of site personnel. 
COMMENT ON VOTE: 

LORDI: Withholding vote pending completion of TSC report 
on GFCI ' s  at construction sites. 

YERKE: Vote is cast on need for additional information. The basic 
proposal for an alternate procedure is supported. 

ZIMMERMAN: Support should be given to the TSC and their 
overall findings. This proposal should be accepted subject to resolu- 
tion of the items identified in the Panel comments. 

210-8(b) Exception No. 2re(New): Reject 
PROPOSAL NO. 66: Add Exception No. 2 as follows: 

Exception No. 2: Where o written procedure, acceptable to the 
attthoriO' having jurisdiction, is continuously enforced by a designated 
individual at the construction site to assure that equipment grounding 
conductors for receptacles, cord sets, and equipment connected by 
cord and plug are installed and maintained in accordance with the 
applicable requirements of  Sections 210-7(c), 250-45, 250-59, and 
305-2(d). The procedure shall include tests o f  all equipment ground- 
ing conductors and their connections: 

(1) before first use on the site, 
(2) after an)' repairs, and 
(3) at intervals determined by conditions of  ttse. 

SUBMITTER: D. W. Nestor 
SUPPORTING COMMENT: Fatalities involving the use of 120-volt, 
single-phase, cord- and plug-connected equipment supplied from 15- 
and 20-ampere receptacle outlets are occurring at construction sites. 
The precise number is not known, but all available information 
indicates there are between 30 to 50 such fatalities per year in the 
United States. 

An analysis of available information indicates substantially all 
such fatal accidents occurred with the use of hand-held portable tools 
which were not effectively grounded. (This may be in part due to the 
victim "freezing" to the operating handle of such tools since the 
handles are normally grasped firmly prior to use, as contrasted to 
casual contact in which reaction time is adequate to disengage prior 
to injury.) Because of the nature of construction work and locations 
where these fatalities occurred, it has been observed that there were 
no ongoing programs to assure effective grounding at the sites where 
the fatalities occurred. Data also indicates that there is less than one 
fatality per year in the United States involving 120-volt, hand-held 
portable tools on construction sites where there are effective programs 
to assure proper equipment grounding. 

It follows logically that GFCI protection is not required "where an 
effective program is enforced" at the construction site "to assure" 
that equipment "grounding" conductors are maintained for 120-volt 
receptacles, cord sets, and tools. 

A review of effective programs indicates that as a minimum the 
effective programs were (a) in writing, (b) provided for designated 
responsibility for enforcement on the job site, and (c) included pro- 
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vision for periodic testing and visual inspection of receptacles, cord 
sets, and cord- and plug-connected equipment. 
PANEL RECOMMENDATION: Reject 

• P A N E L  C O M M E N T :  See Proposal No. 65. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bowling, Duncan, Fleckenstein, Kark, Kasper, " 
Van Arsdale, Ware, Yerke, Zimmerman 

NEGATIVE: Reign 
NOT VOTING: Lordi, Vaughan 

EXPLANATION OF VOTE: 
REIGN: Same as Proposal No. 65 

COMMENT ON VOTE: 
LORDI: Withholding vote pending completion of TSC report on 

GFCI ' s  at construction sites. 
VAUGHAN:  More study. 

210-8(c)m(New): Reject 
PROPOSAL NO. 56: Amend Section 210-8 by inserting between (b) 
and the exception, and to be listed as: 

(c) Sump pumps in residential occupancies shall have ground-fault 
circuit-interrupter protection. 
SUBMITTER: Truman W. Weekley, Hamilton, OH 
SUPPORTING COMMENT: Sump pumps are submerged in water 
in basements, and should a fault occur, in either the sump meter or 
the cord or conductor to such meter, the fault current would travel 
along the water in the drain pipe, back to the tub drain, wash basin 
drain and to the drain in the kitchen sink, subject any person, in con- 
tact with such bath tubs, wash basins or sinks, to shock, injury or 
death. Therefore the circuit supplying the sump pump meter should 
'be protected with a GFI. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Supporting comment is inadequate. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-8(c)m(New): Reject 
PROPOSAL NO. 68: Add new wording as follows: 210-8. Ground- 
Fault Circuit Protection. 

(c) Playgrounds. All 120 volt single phase 15- and 20-ampere recep- 
tacle outlets installed outdoors on a playground shall have ground- 
fault circuit-interrupters for personnel protection. The use of cord 
connected playground accessory equipment such as athletic timer 
machines, amplifiers, displays and concession stand equipment, port- 
able scoreboards, tobls and lights on the outside of any building 
located on a playground shall be prohibited without the protection of 
a ground fault circuit-interrupter. 
SUBMITTER: Lawrence H. Chapman, Chapman Electric 
SUPPORTING COMMENT: The need for personnel protection where 
recreational type equipment is used outside presents obvious shock 
hazards of cord connected equipment to the public and to children. 
The possible exception of 210 8(b) of portable generators rated not 
more than 5kW with frame insulated from the ground should be con- 
sidered by the Committee to apply to this Proposal 210-8(c), provided 
that when such portable generators are used it is not during periods 
of time other than during maintenance work or construction work at 
the playground and that these portable generators are used by the 
maintenance people and taken away during any recreational, sports 
or fairs and events open to the use of children unless the portable 
generator is then provided with ground-fault circuit-interrupter pro- 
tected receptacles with the generator frame grounded in accordance 
with either an appropriate driven ground o'r water pipe (metallic) 
ground. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Due to lack of supporting data. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
COMMENT ON VOTE: 

YERKE: It should be noted that Proposal No. 48 will take care 
of this. 

210-8(c)--(New): Reject 
PROPOSAL NO. 69: Add new paragraph (c) to Article 210-8 as 
follows: 

(c) Other  Locat ions .  All 120 volt single phase, 15 and 20 ampere 
receptacle outlets, installed in restrooms and locker rooms of railroad, 
bus, and airport terminals and similar locations shall have ground- 
fault circuit protection for personnel. 
SUBMITTER: Bernard Samac, University Heights, Ohio 
SUPPORTING COMMENT: The use of these receptacle outlets is  
similar to their use in dwelling occupancies and warrants the same 
protection for personnel. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Due to lack of supporting data. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative ' 

210-19(a) FPN: Reject 
PROPOSAL NO. 71: Eliminate this note since it is of a design nature 
and contrary to NEC 90-l(c). 

Alternatively, re-construct the FPN to eliminate the des!gn aspect. 
SUBMITTER: Ralph H. Lee, Wilmington, Del. 
SUPPORTING COMMENT: NEC Section 90-I(c) indicates that the 
Code is not intended as a design specification nor an instruction 
manual for untrained persons. The FPN appears to be in contradic- 
tion of this basic "purpose" of the Code, so needs deletion or mod- 
ification to remove the "design" nature. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The information has been found to be helpl:ul. 
VOTE ON PANEL RECOMMENDATION: Unanimously affÉrmative 

210-19(a) FPN: Reject 
PROPOSAL NO. 72: Delete the FPN. Insert new paragraph. 
210-20.  M a x i m u m  Voltage  Drop. Conductors for branch and feeder 
circuits as defined in Article 100 shall be sized to prevent a voltage 
drop exceeding those given in Table 210-19 at the farthest outlet of 
power, heating or lighting load, or a combination of such loads. 

(a) For heating and lighting loads, voltage drops shall be determined 
at nameplate current. 

(b) For motors or devices which have a current inrush, the voltage 
drop shall be determined at the condition of maximum inrush. 

Renumber remaining paragraphs 210-20 to Chapter end. 

o Table  0-19 

Maximum Voltage Drop 
Percent  o f  No mina l  Line Voltage 

Branch Circuits - -3% 
Feeder Circuits - -3% 
Branch & Feeder Circuits combined--5% 

SUBMITTER: Daniel Kramer, P.E. 
SUPPORTING COMMENT: Most contactors and starters for a 208/ 
230 V. service have a 187 V. minimum pull-in voltage and approx- 
imately 110 V. drop-out voltage after the pole pieces have mated. 
Before the pole pieces mate, the 187 V. pull-in voltage is also the 
drop-out voltage. 

In most cases, the control circuit voliage for magnetic contactors 
or starters is secured either directly or by transformer from the 
branch circuits supplying the motor. Therefore, the voltage on the 
contactor coil is directly related to the motor terminal voltage. Under 
locked rotor conditions, a high feeder/branch voltage drop will cause 
the voltage at the coil of the contactors to instantaneously drop below 
its pull-in value at the instant the contact is made, but before the pole 
pieces mate. 

At the instant of start, because of high locked rotor currents, 
the voltage at the contactor coil drops below the pull-in voltage. The 
contactor then drops out. Immediately the coil voltage is restored to a 
level above the pull-in, causing a repeated pull-in/drop-out cycle. This 
repeated pull-in/drop-out cycle, which appears as a low frequency 
chatter, almost always leads to excessive contactor point burning, acad 
extremely reduced contactor life, or to contactor point welding. 
Welded points inevitably lead to motor destruction because the motor 
controls ~.nd motor safeties and overloads which normally act to 
prevent motor failure, function by opening the pilot circuit to the 
magnetic coil of the contactor. Now these safeties are ineffective to 
perform their function, since the contacts are welded. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The FPN serves the intended purpose. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-19(c) Exception No. 1: Reject 
PROPOSAL NO. 7,5: Amend Section 210-19(c) Exception 1 by de- 
leting sub-section a and b. Re-letter remainder of the exception ac- 
cordingly: c. to a.; d. to b.; e. to c. 
SUBMITTER: A. F. Knickrehm, Chairman, CMP21 
SUPPORTING COMMENT: CMP6 set the ampacity of fixture wires 
No. 18-16-14 at 6-8-17 amps. This causes (a) and (b) of Exception 
No. 1 of Section 210-19(c) not to provide for No. 14 fixture ~vire. This 
proposal is intended to correct that by treating No. 14 fixture wire in 
Section 249-4 in the same manner as the Code treats No. 18 and 16. 
The existing Exception No. 2 to Section 210-19(c) will then provide 
for all fixture wires and cords. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The submitter is invited to supply additional 
explanatory information• 
• VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bowling, Duncan, Fleckenstein, Kark, Kasper, " 
Lordi, Reign, Van Arsdale, Vaughan, Yerke, Zimmerman 

NEGATIVE: Ware 
EXPLANATION OF VOTE: 
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WARE: This should not be rejected but should be referred to the 
Correlating Committee. This proposal will eliminate the confusion 
that now exists between CM P2, 4, and 21 relative to fixture wires and 
cords. 

210-19(d)~(New): Reject 
PROPOSAL NO. 73: Add (d) to Section 210-19: 

(d) No branch circuit shall be connected to serve more than one 
dwelling unit. 
SUBMITTER: IAEI, Michigan Chapter 
SUPPORTING COMMENT: To give tenants complete control of 
electrical circuits supplying power to their apartments. It prevents 
another tenant from causing an overload and resultant tripping of 
circuit breakers or blowing of fuses on circuits shared by another. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: No evidence that this will provide additional 
safety. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

210-19(d)E(New): Reject 
PROPOSAL NO. 74: Add 210-19(d) to read as follows: 

(d) Circuits supplying fixed or stationary appliances or motors 
larger than Vs horsepower or 80 watts rating shall supply only such 
motors or other appliances. 
SUBMITTER: IAEI, Michigan Chapter 
SUPPORTING COMMENT: To prevent unnecessary tripping of over- 
current devices because of overload. Nuisance tripping and/or flicker- 
ing of lights on overloaded circuits would be eliminated. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: Covered in Sections 210-22 and 210-23. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

• 210-20(a) Exception: Reject 
PROPOSAL NO. 78: Amend Section 210-20(a) Exception to read: 
Tap conductors  as permi t ted  in Section 210-19(c)  shall be con- 
sidered as being pro tec ted  by the circuit overcurrent  device. 
SUBMITTER: A. F. Knickrehm, Chairman, CMP21 
SUPPORTING COMMENT: CMP6 set the ampacity of fixture wires 
No. 18-16-14 at 6-8-17 amps. This causes (a) and (b) of Exception 
No. 1 of Section 210-19(c) not to provide for No. 14 fixture wire. This 
proposal is intended to correct that by treating No. 14 fixture wire in 
Section 240-4 in the same manner as the Code treats No. 18 and 16. 
The existing Exception No. 2 to Section 210-19(c) will then provide 
for all fixture wires and cords. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: See Proposal No. 75. 
VOTE ON PANEL RECOMMENDATION:  

AFFIRMATIVE:  Bowling, Duncan, Fleckenstein, Kark, Kasper, 
Lordi, Reign, Van Arsdale, Vaughan, Yerke, Zimmerman 

NEGATIVE:  Ware 
EXPLANATION OF VOTE: 

WARE: Same as Proposal No. 75 

210-20(a) Exception No. 2re(New): Reject 
PROPOSAL NO. 76: Amend Section 210-20 by adding a new Excep- 
tion No. 2 to read: 

Except ion No .  2: Conductors  and circldts used  in specially de- 
s igned electrical systems,  such as those used on some  excavators.  
hoists, and elevators, shall be considered as being provided  with 
overcurrent  protect ion i f  the design o f  the sys tem prevents  the motors  
and  associated circuits f rom  being subjec ted  to harmfid  overloads.  
Where  a circuit conductor  and  equipment  are vital to the safe shut- 
down o f  mobile and portable  equipment  (such as excavators)  and the 
circuit should operate to fai lure i f  necessao,  to prevent  a greater  
hazard to persons,  the sensing device(s)  is permi t ted  to be connec ted  
to a supervised annunciator  or alarm instead o f  interrupting the 
circuit. 
SUBMITTER: American Mining Congress, Ad Hoc Committee on 
Electrically Powered Excavators 
SUPPORTING COMMENT: Federal mining standard now require 
that electrically powered mobile, movable and portable equipment 
(such as excavating machines) comply with the National Electrical 
Code (NEC) and thus the NEC is being applied in areas which are 
beyond its originally intended scope. This amendment is offered as a 
means of adapting the NEC to this change in scope. 

Some special conditions exist on excavators and similar types of 
equipment wherein the system provides inherent overload protec- 
tion. In other cases, the untimely operation of overload devices could 
cause a greater hazard from the uncontrolled motion of the machine 
than the hazard introduced bythe  overload. This amendment allows 

recognition of these conditions and allows exemption from the blind 
mandatory application of rule 210-20 where desirable. Refer to Sec- 
tion 430-125 for precedence in this situation. It is well-known that a 
hazard to personnel could exist if certain motors or circuits on exca- 
vators and similar types of equipment were interrupted at an inoppor- 
tune time by automatic circuit-breaking devices. It is also recognized 
that there are conditions under which a motor or circuit should b~ 
operated to destruction if necessary to prevent a greater hazard. 
Further, there are many cases in which the design of the system pre- 
vents the motors and circuits from being subjected to harmful over- 
loads. 

As regards excavators, some of the motors and circuits, such as the 
motors used to drive the generators, are in the last mentioned cat- 
egory. There are other motors and circuits, however, where the design 
of the system cannot prevent harmful overloads, although their in- 
opportune interruption could pose a hazard. 

In those cases where the design cannot prevent harmful overloads, 
but where inopportune interruption should be avoided, it is proposed 
that an over-temperature device be used to energize an alarm which 
would warn the machine operator that he should stop. Such a system 
would provide a degree of protection for the motors and circuits but 
would not pose hazards to persons. 

it is considered unsafe to provide automatic shutdown after a time 
delay for the following reasons: 

1. It is impossible to predict the time in the cycle at which the over- 
temperature device will operate since the current (which determines 
the temperature) is apt to be high at several unpredictable times during 
each cycle. 

2. The time required for each segment of the cycle', as well as the 
total time for a cycle, vary over a wide range, making it impossible to 
predict in advance when it would be safe to stop. 

Thus it is felt that the safe time to stop can be determined only by 
the operator. 

Please note that this proposal has been prepared by representatives 
of the manufacturers of electrically powered excavators and the 
manufacturers of the electrical equipment used therein. Considerable 
thought by persons with many years of experience has entered into 
this preparation, with the aim being continuation of the fine safety 
record that this type of equipment has enjoyed in the past. 

The vast experience and knowledge of this group is available to the 
NEC Code Writing Panels upon request. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: See Proposal No. 18. The same reasoning ap- 
plies to Section 210-20. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

210-20(a) Exception No. 2E(New): Reject 
PROPOSAL NO. 77: Amend Section 210-20 by adding a new Excep- 
tion No.  2 to read: 

Exception No.  2: Conductors  and circuits used  in specially de- 
s igned electrical systems,  such as those used on some  excavators,  
hoists, and  elevators shall be considered as being provided  with over- 
current protection i f  the design o f  the sys tem prevents  the motors  and 
associated circuits f rom  being subjec ted  to harmfid  overloads. Where  
a circuit conductor  and equipment  (such as excavators)  and the cir- 
cuit should operate to fai lure i f  necessary  to prevent  a greater  hazard 
to persons,  the sensing device(s)  is permi t ted  to be connec ted  to a 
supervised anmtnciator  or alarm instead o f  interrupting the circuit. 
SUBM1TTER: Open Pit Mining Association, H. E. Gilham 
SUPPORTING COMMENT:  Federal mining standard now require 
that electrically powered mobile, movable and portable equipment 
(such as excavating machines) comply with the National Electrical 
Code (NEC) and thus the NEC is being applied in areas which are 
beyond its originally intended scope. This amendment is offered as a 
means of adapting the NEC to this change in scope. 

Some special conditions exist on excavators and similar types of 
equipment wherein the system provides inherent overload protec- 
tion. In other cases, the untimely operation of overload devices could 
cause a greater hazard from the uncontrolled motion of the machine 
than the hazard introduced by the overload. This amendment allows 
recognition of these conditions and allows exemption from the blind 

~mandatory application of rule 210-20 where desirable. Refer to Sec- 
tion 430-125 for precedence in this situation. It is well-known that a 
hazard to personnel could exist if certain motors or circuits on exca- 
vators and similar types of equipment were interrupted at an inoppor- 
tune time by automatic circuit-breaking devices. It is also recognized 
that there are conditions under which a motor or circuit should be 
operated to destruction if necessary to prevent a greater hazard. 
Further, there are many cases in which the design of the system pre- 
vents the motors and circuits from being subjected to harmful 
overloads. 

As regards excavators, srme of the motors and circuits, such as 
the motors used to drive the generators, are in the last mentioned 
category. There are other motors and circuits, however, where the 
design of the system cannot prevent harmful overloads, although 
their inopportune interruption could pose a hazard. 
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In'those cases where the design cannot prevent harmful overloads, 
but where inopportune interruption should be avoided, it is proposed 
that an overtemperature device be used to energize an alarm which 
would warn the machine operator that he should stop. Such a system 
would provide a degree of protection for the motors and circuits but 
would not pose hazards to persons. 

It is considered unsafe to provide automatic shutdown after a time 
delay for the following reasons: 

1. It is impossible to predict the time in the cycle at which the over- 
temperature device will operate since the current (which determines 
the temperature) is apt to be high at several unpredictable times 
during each cycle. 

2. The time required for each segment of the cycle, as well as the 
total time for a cycle, vary over a wide range, making it impossible to 
predict in advance when it would be safe to stop. 

Thus it is felt that the safe time to stop can be determined only by 
the operator. 

Finally, we would like to emphasize that this proposal was orig- 
inated by the Open Pit Mining Association, Electrical Division. 
This association is composed of representatives from each of the 
following areas: Utility Companies; Consulting Engineers; Manufac- 
turing Companies; Mining Companies; Universities. 

This represents the consensus of opinion of representatives from 
each of the above areas. 
PANEL RECOMMENDATION: Reject , 
PANEL COMMENT: See Proposal No. 76. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

x 

210-21(a)': Refer to CMP21 
PROPOSAL NO. 79: Amend Section 210-21(a) to read: 

(a) Lampholders~ 
(1) Where connected to a branch circuit having a rating in excess 

of 20 amperes, lampholders shall be of the heavy-duty type. A heavy- 
duty lampholder shall have a rating of not less than 660 watts if of the 
admedium type and not less than 750 watts if any other type. 

(2) When connected to a branch circuit having a rating of more 
than 20 amperes, electrical discharge type fixture shall be listed or 
labeled for the circuit rating. 
SUBMITTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: The lampholder restriction is not perti- 
nent to electrical discharge type fixtures. There is no code limitation 
for the overcurrent protection of an electric discharge type of fixture. 
Overcurrent protection in excess of 20 amperes does not provide 
adequate protection for many electric discharge type fixtures. 
PANEL RECOMMENDATION: Refer to CMP21. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-21(b): Refer to CMP21 
PROPOSAL NO. 80: Make the following additions to Section 210- 
21(b): All receptacles and cartons thereof be clearly marked as 
follows: 

Receptacle Rating Remarks 

15A use in 15/20A branch 
circuit only 

20A use in 20A branch 
circuit only 

30A , use in 30A branch 
circuit only 

40A use in 40/50A branch 
circuit only 

50A use in 50A branch 
circuit only 

SUBMITTER: Mark H. Balan, CBS TV Network 
SUPPORTING COMMENT: It has been my observation that in many 
electrical construction jobs the above section is completely over- 
looked. It is a common practice to install a 20A receptacle in a 15A 
branch circuit which is a direct violation of the above section. Fur- 
ther, it is impossible for the inspector to check each receptacle in thel 
branch circuit to spot a violation. It is my opinion that such a situation 
can be helped by marking clearly on the receptacles and cartons, as 
indicatecl above. 
PANEL RECOMMENDATION: Refer to CMP21 
VOTE ON PANELRECOMMENDATION: Unanimously affirmative 

Table 210-21(b)(2): Accept 
PROPOSAL NO. 81: Revise title to read "Maximum Cord- and Plug- 
Connectrd Load to Receptacle." 
SUBMITTER: TSC on Definitions of, Stationary Appliances 
SUPPORTING COMMENT: Report of TSC 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously, affirmative 

210-21(b)(2): Accept 
PROPOSAL NO. 82: In the second and third lines substitute "cord- 
and plug-connected" for "portable and/or stationary appliance." 
SUBMITTER: TSC on Definitions of Stationary Appliances 
SUPPORTING COMMENT: Report of TSC 

The recommendation for the deletion of the term "appliance" is 
based on the understanding that the rule is not related to appliances 
but involves only the consideration of the cord- and plug-connected 
load 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-22(a): Accept 
PROPOSAL NO. 83: Revise the first part of the third sentence to read 
"for circuits supplying loads consisting of motor operated utilization 
equipment that is fastened in place and that has a motor larger than 
1/a horsepower in combination with other loads . . . .  " 
SUBMITTER: TSC on Definitions of Stationary Appliances 
SUPPORTING COMMENT: Report of TSC 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-23: Reject 
PROPOSAL NO. 86: Amend Section 210-23(a), Exception, (b), and 
(c) by replacing "dwelling" with "residential." 
SUBMIIq'ER: National Association of Homebuilders 
SUPPORTING COMMENT: This is an editorial revision for the pur- 
pose of conforming with our proposed new definition for residential 
occupancies. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 1. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
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210-23(a): Accept 
PROPOSAL NO. 84: Revise the second sentence to read "the rating of 
any one cord- and, plug-connected appliance shall not exceed 80% of 
the branch-circuit ampere rating." 
Revise the third sentence to read "the total rating of appliances 
fastened in place shall not exceed 50% of the branch-circuit ampere 
rating where lighting units, cord- and plug-connected appliances not 

' f~stened in place, or both, are also supplied." 
SUBMITTER: TSC on Definitions of Stationary Appliances 
SUPPORTING COMMENT: Report of TSC 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-23(a): Accept 
PROPOSAL NO. 85: Add a new fourth sentence to Section 210-23(a) 
which reads: When the branch circuit supplies only fixed appliances, 
the total load shall be computed in accordance with Section 210-22(a) 
and shall not exceed the branch-circuit ampere rating. 
SUBMITTER: D. S. Dickinson, General Electric Company 
SUPPORTING COMMENT: Section 210-23(a)establishes permis- 
sible loads for 15- and 20-ampere branch circuits supplying two or 
more outlets. The requirements include consideration of circuits 
which supply one portable or stationary appliance plus other outlets 
and fixed appliances plus other outlets. The proposal is intended to 
provide requirements for a branch circuit that supplies only two or 
more fixed appliances. Such circuits would have no outlets other than 
those supplying fixed appliances. For computing the load on such 
circuits reference is made to the last sentence of Section 210-22(a) 
which specifies how this is to be done. 
PANEL RECOMMENDATION: Accept as revised. Revise proposal 
by replacing "fixed" with "fastened in place." 
VOTE ON PANEL RECOMMENDATION: 
( AFFIRMATIVE:  Bowling, Duncan, Fleckenstein, Kark, Kasper, 

Lordi, Reign, Van Arsdale, Vaughan, Yerke, Zimmerman 
NEGATIVE: Ware 

EXPLANATION OF VOTE: 
WARE: The proposed language is unnecessaw. Section. 210-23 

establishes permissible loads. Article 220 provides for computation of 
loads, and covers this .matter adequately. 

210-23(a) Exception: Accept 
PROPOSAL NO. 87: Amend the Exception by replacing "dwellings" 
with "a dwelling unit(s)." 
SUBMITTER: Working Group of CMP2 by D. C. Fleckenstein 
SUPPORTING COMMENT: See Proposal No. 1. 
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PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-23(b): Accept 
PROPOSAL NO. 88: Revise the second sentence to read "a rating of 
any one cord- and plug-connected appliance shall not exceed 80% of 
the branch-circuit ampere rating•" 
SUBMITTER: TSC on Definitions of Stationary Appliances 
SUPPORTING COMMENT: Report of TSC. See Proposal No. 16, 
CMPI ,  
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-23(b): Accept 
PROPOSAL NO. 89: Replace "occupancies" with "unit(s)." 
SUBMITTER: Working Group of CMP2 by D. C. Fleckenstein . 
SUPPORTING COMMENT: See Proposal No. 1 

• PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-23(c): Accept 
PROPOSAL NO. 90: Revise the last clause to read "or cooking ap- 
pliances that are fastened in place in any occupancy." . 
SUBMITTER: TSC on Definitions of Stationary Appliances 
SUPPORTING COMMENT: Report of TSC 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

( 

210-23(c): Accept 
PROPOSAL NO. 91: Replace "occup~.ncies'" with "units•" 
SUBMITTER: Working Group of CMP2 by D. C. Fleckenstein 
SUPPORTING COMMENT: See Proposal No. 1. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-23 FPN: Accept 
PROPOSAL NO. 92: Delete the Fine Print Note. 
SUBMITTER: TSC on Definitions of Stationary Appliances 
SUPPORTING COMMENT: Report of TSC. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-25(b): Accept 
PROPOSAL NO. 96: Amend title to read Dwelling Unit. 

, In the seventh paragraph add "unit" between "dwelling" and "for." 
SUBMITTER: Working Group of CMP2 by D. C. Fleckenstein 
SUPPORTING COMMENT: See Proposal No. I. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-25(b): Reject 
PROPOSAL NO. 93: Amend Subsection 210-25(b) to read as follows: 

(b) Residential Occupancies. In every habitable room, receptacle 
outlets shall be installed so that no point along the floor line in any 
wall space is more than six feet, measured horizontally, from an outlet 
in that space, including any wall space two feet or more in width and 
the  wall space occupied by sliding panels in exterior walls. The wall 
space afforded by fixed room dividers, such as free-standing bar-type 
counters, shall be included in the six foot measurement.  

Except ion:  In rooms o f  hotels and motels, receptacle outlets may  
be located convenient  for  the permanen t  Jitrnitare layout. 

In kitchen and dining areas a receptacle outlet shall be installed at 
each counter space wider than 12 inches. Counter top space separated 
by range tops, refrigerators, or sinks shall be considered as separate 
counter top spaces. Receptacles rendered inaccessible by the instal- 
lation of stationary appliances shall no t  be considered as these re- 
quired outlets. 

Receptacle outlets shall, insofar as practicable, be spaced equal 
distances apart. Receptacle outlets in floors shall not be counted as 
part of the required number of receptacle outlets unless located close 
to the wall. 

At least one wall receptacle outlet shall be installed in the bathroom 
adjacent to the basin location. 

For a one family dwelling, at least one receptacle outlet shall be 
installed outdoors. 

At least one receptacle outlet shall be installed in each base- 
ment and attached garage. 

Outlets in other sections of a dwelling unit for special appliances, 
such as laundry equipment, shall be placed within six feet of the in- 
tended location of the appliance. 

At least one receptacle outlet shall be installed for the laundry. 
Except ion No .  1 : In a dwelling unit in a multi family building where 

lattndr 3, facili t ies are provided  on the premises  that are available to all 
building oecupants ,  a laundry receptacle shall not  be required. 

Except ion No .  2: In other than single fami ly  dwellings where laun- 
dry facili t ies are not to be installed or permitted,  a laundry receptacle 
shall not  be required. 

As used in this Section a "'wall space" shall be considered a wall 
unbroken along the floor line by doorways, fireplaces, and similar 
openings. Each wall space two or more feet wide shall be treated in- 
dividually and separately from other wall spaces within the room. A 
wall space shall be permitted to include two or more walls of a room 
(around corners) where unbroken at the floor line. 

The receptacle outlets required by this Section shall be in addition 
to any receptacle that is part of any lighting fixture or appliance, 
located within cabinets or cupboards, or located over 51/2 feet above 
the floor. 

(c) Show Windows. At least one receptacle outlet shall be installed 
directly above a show window for each 12 linear feet or major fraction 
thereof of show window area measured horizontally at its maximum 
width. 
SUBMITTER: National Association of Homebuilders. 
SUPPORTING COMMENT: This is an editorial change for the pur- 
pose of conforming with our proposed definitions for residential oc- 
cupancy, dwelling and dwelling unit. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Unsupported changes in the text. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-25(b): Reject 
PROPOSAL NO. 94: Rewrite and amend Section 210-25(b) to read: 

(b) Dwelling-Type Occupancies--In every kitchen, family room, 
dining room, breakfast room, living room, parlor, library, den, sun 
room, bedroom, recreation room, or similar rooms, receptacle othlets 
shall be installed so that no point along the floor line in any wall space 
is more than 6 feet, measured horizontally, from an outlet in that 
space, including any wall space 2 feet or more in width and the wall 
space occupied by sliding panels in exterior walls. The wall space af- 
forded by fixed room dividers, such as free-standing bar-type coun- 
ters, shall be included in the 6-foot measurement. Receptacle outlets 
in floors shall not be counted as part of the required number unless 
located close to the wall. 

As used in this Section a "wall space" shall be considered a wall 
unbroken along the floor line by doorways, fireplaces, and similar 
openings. Each wall space two or more feet wide shall be treated in- 
dividually and separately from other wall spaces within the room. A 
wall space shall be permitted to include two or more walls of a room 
(around corners) where unbroken at the floor line. 

The purpose of this requirement is to minimize the use of cords 
across doorways, fireplaces and similar openings• 

In kitchen and dining areas a receptacle outlet shall be installed 
at each counter space wider than 16 inches. Counter top spaces sep- 
arated by range tops, refrigerators, or sinks shall be considered as 
separate counter top spaces. Receptacles rendered inaccessible by the 
installation of stationary appliances shall not be considered as these 
required outlets. 

In addition to the above requirements, at least one wall mounted 
receptacle outlet shall be installed as follows: 

1. Outdoors for a single family dwelling at a height not greater than 
5V2 feet above ground, driveway, patio, or other surface. 

2. In each-basement. 
3. In attached garage. 
4. For the laundry when water and drain facilities are specifically 

provided for connection. 
5. In the bathroom adjacent to the basin location. 
Receptacles which are part of any lighting fixtures, appliances, 

cabinets, cupboards or located more than 5~/2 feet above the floor 
shall not be counted as any of the receptacle outlets required by this 
section. Outlets for special appliances, such as laundry equipment 
shall be placed within 6 feet of the intended location of the appliance. 
SUBMITTER: Gilbert G. Hazzard, Dallas, Texas 
SUPPORTING COMMENT: In the past additional receptacles have 
been added by adding new sentences to end of paragraph. The new 
format would provide a clear understanding and eliminate excessive 
words. 

It is impractical to keep cords of appliances in a 12" working 
space from falling into sinks or on top of ranges causing a hazard. 
Therefore, it is proposed that this space be increased to a more re- 
alistic space of 16". Most cabinets are prefabricated and where there 
is an 8" wide drawer, which is common, there will be approximately a 
12" counter space. This has created both an enforcement and instal- 
lation problem. 
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The receptacle required for the laundry is useless and arbitrary 
when location.is not evident. However, no companion proposal is sub- 
mitted to exclude the 1500 watts in the service calculations. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: Unsupported changes in text. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

210-25(b): Reject 
PROPOSAL NO. 95: Rewrite Section 210-25(b) to read: 
(b) In all habitable rooms, other than the bath, closet, laundry and 
hall areas, receptacle outlets shall be installed so that no point along 
the floor line including that floor line afforded by fixed room dividers 
and free standing bar type counters is more than 6 feet measured 
horizontally from an outlet in that space or the boundary line of rooms 
requiring small appliance circuits. Counter tops shall have receptacles 
located every three feet. The contiguous measurement of cot~ntert6p 
and floor line shall be permitted when measured from the required 
receptacle at the countertop and when the measurement does not pass 
through the boundary line of rooms requiring small appliance circuits. 

Exception: When the measured  distance incl,tding wall space 
occupied by sliding panel  in exterior walls is interrupted by interior 
doorway,  sink, refrigerator, range, oven or cooktop, an additional re- 
ceptacle outlet shall be provided when the interrupted space is at 
least 2 f e e t  wide at the f loor line and at least 12" wide at the counter- 
top. Each such space shall be treated individually and separately 
f rom  other wall space in the room and shall be permi t ted  to include 
two or more walls around corners where unbroken at the f loor line. 

I)EFINITION: Wall space is a wall unbroken along the floor line by 
doorways, fireplaces and similar openings. 

The purpose of this requirement is to minimize the use of cords 
across doorways, fireplaces and similar openings. 

At least one accessible receptacle • shall be installed (1) adjacent to 
wash. basin location (2) outdoors on all one family dwellings (3) in 
laundry area which shall not be accessible for other use after the 
washer has been installed (4) in each basement in addition to the 
laundry when therein located (5) in attached garages. 

Exception No.  I. In a dwelling unit that is an apartment  or living 
area in a multi-family building u, here laundry facilities are provided 
on the premises  that are available to all building occupants,  a laundry 
receptacle shall not be required. 

Except ion No .  2. In other than single-family dwellings where laun- 
dry facilities are not to be installed a laundry receptacle shall not  be 
required. 

Exception No.  3. A dwelling that is a unit in a hotel, motel, motor  
court or motor  hotel, a laundry receptacle shall not  be required. 

The following receptacles shall not be counted ~.s the required num- 
ber of receptacles in this section (1) in fixtures; (2) in appliances; (3) 
located 51/2 feet above the floor; (4) within cabinets or cupboards; 
(5) receptacles located in floors unless located within 6" of the wall; 
(6) receptacles concealed by stationary appliances. 

(c) Guest Rooms. Guest rooms in hotels, motels, and similar occu- 
pancies shall have receptacle outlets installed in accordance with 
(b) above. 

Exception: In rooms o f  hotels and motels,  receptacle outlets may  
be located convenient  for  the permanent  fi~rniture layout. 

(d) Show Windows. At least one receptacle outlet shall be installed 
directly for each 12 linear feet or major fraction thereof of show 
window area measured horizontally at its maximum width. 
SUBMITTER: Ray Olson, Idaho State Electrical Safety Bureau 
SUPPORTING COMMENT: For the purpose of clarification, con- 
solidate the basic rule in one thought and all the exceptions in another. 
This section pf the code has demanded more reclarification in the 
field as to intent with electricians than any other part of the code. This 
revision will more clearly state that (1) "2' or more" does not indicate 
2' to infinity (2) the small appliance circuit shall not be extended 
beyond the rooms specified, with or without room dividers (3) ad- 
equate receptacle location for countertops shall be provided (4) the 
washer receptacle will provide definite location for the appliance. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: Doesn't necessarily clarify existing text. 
VOTE ON PANEL RECOMMENDATION:  UnanimouSly affirmative 

210-25(b): Reject 
PROPOSAL NO. 98: Amend Section 210-25(b) to read: 

(b) Dwelling Type Occupancies. In every kitchen, family room, 
dining room, breakfast room, living room, parlor, library, den, sun 
room, recreation room, and bed room, receptacle outlets shall be in- 
stalled so that no point along the floor line in any wall space is more 
than 4 feet, measured horizontally . . . .  
SUBMITTER: George W. Sperline, Wenatchee, Wa. 
SUPPORTING COMMENT: Ever more and more this 6 f t  spacing is 
proving to be inadequate. More items to plug in, more and more out- 
lets in the wrong places. This 6 ft. spacing seemed adequate at the 
time it was first used and did serve fairly well; however, we now have 
outgrown it. This is particularly noticeable and awkward in bedrooms 

and living rooms. We should do everything we can to avoid'the use of 
extension cords and this small printing change will help considerably. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: Present requirements are considered adequate. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

210-25(b): Reject 
PROPOSAL NO. 100: Amend Section 210-25(b) as follows: 

(b) Dwelling-Type Occupancies. In every kitchen, family room, 
dining room, breakfast room, living room, parlor, library, den, sun 
room, bedroom, recreation room, or similar rooms, receptacle outlets 
shall be installed so ' that  no point along the floor line in any wall 
space is more than 6 feet, measured horizontally, from an outlet in 
that space, including any wall space 2 feet or more in width and the 
wall space occupied by sliding panels in exterior walls. The wall 
space afforded by fixed room dividers, such as free-standing bar-type 
counters, shall be included in the 6-foot measurement. 

Exception No .  1 : Frame partitions in residential basements  which 
are not covered by wallboard or .other  covering materials shall not  
be considered rooms f o r  tile purposes  o f  this section. 
SUBMITTER: Idaho State Home Builders Association, Boise, Idaho 
SUPPORTING COMMENT: It should be clear from the express 
language of this section that the receptacle outlets will not be required 
unless rooms are actually finished. A requirement of receptacle out- 
lets in unfinished areas that are merely partitioned results in unnec- 
essary cost which is passed on to the consumer. There is ample 
protection should the uncompleted areas be finished by additional 
inspections required by the Uniform Building Code and the National 
Electrical Code. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: Present requirements are adequate. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

210-25(b): Reject 
PROPOSAL NO. 99: Amend Section 210-25(b), first paragraph, 
line 3, to read: After "recreation room," add "and every habitable 
room," or similar rooms, receptacle outlets shall be installed, etc., 
etc. 
SUBMITTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: Many builders now advertise and con- 
struct basements and~other areas in dwellings which are unfinished; 
however, they do install fireplaces, partition walls, plumbing, etc., 
which eventually are used by the occupants for living purposes. 
These rooms do not contain the required outlets and wiring which 
would be required by the code. 

This would give the inspector a basis for requiring these areas to 
be properly wired. Section 90-1, fine print paragraph, indicates that 
this condition should be avoided and firm rules provided to prevent 
the possibility. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: Impossible to anticipate future use of space. 
VOTE ON PANEL RECOMMENDATION:  

AFFIRMATIVE:  Duncan, Fleckenstein, Kark, Kasper, Lordi, 
Reign, Van Arsdale, Vaughan, Ware, Yerke, Zimmerman 

NEGATIVE: Bowling 
EXPLANATION OF VOTE: 

BOWLING: Home owner finishes this type construction with no 
regard for Electrical Code. 

210-25(b): Reject 
PROPOSAL NO. 101: After last sentence of first paragraph add: 

Receptacle outlets located more than twenty-four (24)inches above 
the floor or above a fixed work surface which they are intended to 
serve, and pendant receptacles shall not be counted as any of the 
receptacle outlets required by Section 210-25(b). 
SUBMITTER: IAE1, Michigan Chapter , 
SUPPORTING COMMENT: We have found many cases where the 
required receptacles, recreation rooms particularly, were installed 
on the ceiling and were almost useless. This would also take care of 
the barrier-free design concepts and other changes in building codes 
that are being promulgated. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: The receptacle outlet height limitation is 
included in the last paragraph of Section 210-25(b). 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

210-25(b): Accept 
PROPOSAL NO. 102: Revise the last sentence of the second para- 
graph to read, "receptacles rendered inaccessible by appliances 
fastened in place or appliances occupying dedicated space shall not 
be considered as these required outlets." 
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SUBMITTER: TSC on Definitions of Stationary Appliances 
SUPPORTING COMMENT: Report of TSC. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bowling, Duncan, Fleckenstein, Kark, Kasper, 
Lordi, Reign, Van Arsdale, Yerke, Ware, Zimmerman 

NEGATIVE:  Vaughan 
EXPLANATION OF VOTE: 

VAUGHAN:  We cannot agree that "receptacles shall not be 
considered as these required outlets" simply because an appliance 
occupies a dedicated space. Even,though ret~gerators are likely to 
be designated as an appliance occupying a dedicated space, the 
receptacle for same, in most instances, is "accessible and useable for 
other purposes." 

210-25(b): Reject 
PROPOSAL NO. 103: Revise the fourth paragraph to read: 

At least one wall receptacle outlet shall be installed in each bath- 
room, lavatory room, and dressing room adjacent to the basin location. 
SUBMITTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: This proposal will clarify that a recep- 
tacle outlet is required adjacent to basins in all bathroom, lavatory 
rooms, dressing rooms, etc. Because bathrooms are considered as 
only those rooms in which tub or shower is provided, it has been 
argued that receptacles are not required in lavatory or wash rooms. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The intent of CMP2 is covered by Proposal 
No. 42. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-25(b): Reject 
PROPOSAL NO. 104: Revise the fourth paragraph to read: 

At least one wall receptacle outlet shall be installed in each bath- 
room, lavatory room, and dressing room adjacent to the basin 
location. 
SUBMITTER: Joseph C. Roohan, Chief Electrical Inspector, County 
of Los Angeles 
SUPPORTING COMMENT: This proposal will clarify that a recep- 
tacle outlet is required adjacent to basins in all bathrooms, lavatory 
rooms, dressing rooms, etc. Because bathrooms are considered as 

• only those rooms in which tub or shower is provided, it has been 
argued that receptacles are not required in lavatory or wash rooms. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The intent of CMP2 isxcovered by Proposal 
No. 42. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-25(b): Reject 
PROPOSAL NO. 105: Change "At~least one wall receptacle outlet 
shall be installed in the bathroom adjacent to the basin" to: 

At least one duplex wall receptacle outlet shall be installed in the 
bathroom adjacent to the basin. The receptacle shall not be more 
than four (4) feet from any wash basin, and shall be installed not less 
than thirty (30) inches and not more than sixty (60) inches above the 
floor, and rated fifteen (15) amperes, one hundred and twenty-five 
(125) volts. 

• SUBMITTER: IAEI, Michigan Chapter 
SUPPORTING COMMENT: This proposal clearly defines the area 
in which the bathroom receptacle shall be located. 
PANEL RECOMMENDATION: Reject" 
PANEL COMMENT: The present wording is adequate. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-25(b): Reject 
PROPOSAL NO. 106: Amend Section 210-25(b), fourth paragraph, 
to read: 

At least one wall receptacle shall be installed in the bathroom 
adjacent to basin location, which shall be on a ground-fault interrupter- 
circuit. Receptacle outlets shall not be installed within or adjacent to 
a shower or bathtub space. 
SUBMITTER: John M. Wall, Central California Chapter, IAEI 
SUPPORTING COMMENT: This requirement is jfist as important as 
Section 550-6(d). It is recommended that the GFI  be re-settable 
without having to go outside the premises, where it will' be conven- 
ient to periodically check the testing feature. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The supporting comment does not justify the 
proposed change. 
VOTE ON PANEL RECOMM[ENDATION: Unanimously affirmative 

210-25(b): Accept 
PROPOSAL NO. 107: Add "See 210-8(a) FPN" to the fourth para- 
graph of this Section. 
SUBMITTER: Working Group of CMP2 
SUPPORTING COMMENT: For correlation with proposal to add 
definition of bathroom to Section '210-8(a). 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bowling, Duncan, Fleckenstein, Kark, Kasper, 
Lordi, Reign, Van Arsdale, Yerke, Ware, Zimmerman 

NEGATIVE:  Vaughan 
EXPLANATION OF VOTE: 

V A U G H A N :  Same as Proposal No. 42 

210-25(b): Reject 
PROPOSAL NO. 108: Revise Section 210-25(b) by deleting the fifth 
paragraph and revising the sixth paragraph to read: 

For a one-family dwelling, at least one receptacle outlet shall be 
installed in each basement, attached garage, and outdoors. 
SUBMITTER: Joseph C. Roohan, Chief Electrical Inspector, County 
of Los Angeles 
SUPPORTING COMMENT: This proposal corrects an unintended 
application of the requiring of receptacle outlets in basements and 
attached garages of apartments, condominium, motel, and other 
multiple residential occupancies. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The intent of the proposal is covered by action 
on Proposal No. 96. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-25(b): Reject 
PROPOSAL NO. 109: Add an additional sentence to the sixth para- 
graph so that the paragraph will read: 

At least one receptacle outlet shall be installed in each basement 
and attached garage. "Where electric garage door.openers are in- 
stalled, connection shall be by means of a plug arid an additional 
receptacle located not more than five feet from the motor enclosure." 
SUBMITTER: Alan Reed 
SUPPORTING COMMENT: Garage door openers are most often 
serviced by the home-owner or a mechanic with scant electrical 
knowledge. The disconnecting means may be remote or inconven- 
ient to the garage, fostering "live" work in what is often a damp 
location. The provision of an obvious and positive disconnecting 
means in the form of a plug and receptacle will encourage the opening 
of the circuit, and reduce the hazards of such servicing. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The installation of such a receptacle outlet is 
not now prohibited by the requirements. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210,25(b): Accept 
PROPOSAL NO. 111: Amend sixth paragraph to read: 

At least one receptacle outlet, in addition to any provided for fixed 
equipment, shall be installed in each basement and in each attached 
garage. 
SUBMITTER: NEMA 
SUPPORTING COMMENT: Section 210-25(b) of the 1975 National 
Electrical Code can be interpreted as requiring only one receptacle 
outlet in the basement or attached .garage, even if the laundry is 
located in either of these two areas. The reason for requiring another 
receptacle outlet in either of these two areas, if-one is provided for 
fixed equipment, is to increase safety by reducing the use of multiple 
outlet plugs for attaching extension cords. (Reference Section 
220-3(cl) 
PANEL RECOMMENDATION: Accept as revised. Revise proposal 
by substituting "'laundry" for "fixed." " 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-25(b): Reject 
PROPOSAL NO. 110: Change "At least one'receptacle outlet shall 
be installed for the laundry." to: 

At least one duplex 125 volt grounding type receptacle shall be 
installed for the laundry. It shall be mounted on the wall behind, or 
adjacent to the laundry area. The laundry receptacle shall not be 
mounted higher than forty-eight (48) inches from the floor. 
SUBMITTER: IAEI, Michigan Chapter 
SUPPORTING COMMENT: This proposal provides the modern. 
safe means to connect modern laundry equipment without the neces- 
sity of using cords. 
PANEL RECOMMENDATION: Reject ' " 
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PANEL COMMENT: The present wording is adequate. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

210-25(b): Reject 
PROPOSAL NO. 97: Add a new paragraph as follows: 

For the purposes of this Article, the term "Dwelling Type Occu- 
pancy" is considered to be a residential occupancy providing living 
facilities-including permanent facilities for sleeping, cooking, eating 
and sanitation. 
SUBMITTER: NEMA 
SUPPORTING COMMENT: This definition is needed to settle 'the 
differences of opinions about the meaning of the term. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 96. 
VOTE ON PANEL RECOMMENDATION:  Unan.imously affirmative 

210-25(b): Reject 
PROPOSAL NO. 112: Insert the following paragraph in Section 
210-25(b) immediately preceding Exception No. 1: 

One receptacle shall be installed for each 15 feet of hallway but 
in no case shall the number installed be less than one. 
SUBMITTER: Alton C. Gallup, Herndon, VA 
SUPPORTING COMMENT: Homeowners do not normally foresee 
the need for receptacles in hallways when adding on to existing con- 
strnction and developers, as a matter of economy, do not provide 
receptacles in new construction since the requirement does not exist 
in the code. 

Normally whenever a homeowner in cleaning the hallway and a 
receptacle is required for the vacuum cleaner, the only receptacle 
available is in a bedroom, bathroom, or a room offthe hallway which 
may be (and usually is) hidden by household furnishings..In such 
cases, the receptacle is hard to reach and may be in use. 

A receptacle in the hallway would provide outlets for cleaning and 
other uses without moving furnishings in other rooms or removal 
of cords in use. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: No significant contribution to safety would 
result. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-25(b): Reject 
PROPOSAL NO. 121: Add a new sentence to read: 

Where smoke or heat detection devices are required, at least one 
receptacle outlet shall be installed in hallways within 12 inches of 
the ceiling. 
SUBMITTER: Joseph C. Roohan, County of Los Angeles 
SUPPORTING COMMENT: The installation of smoke or heat 
detecting devices is required by~ some Building and Fire Codes in 
newly constructed residential occupancies. The initial requirement 
of a receptacle outlet will prevent improvising with cords and other 
unsafe methods. Reference Uniform Building Code, Sections 1310 
and 1413. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: It is-impossible to anticipate the location or 
type of detection device that might be installed. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-25(b) Exceptionm(New): Reject 
PROPOSAL NO. 115: Amend Section 210-25(b) by adding an excep- 
tion at the end. 

Exception: Receptacle  outlets fac tory  installed within the heater 
enclosure or provided as a separate assembly  by the electric base- 
board manufacturer  shall be permi t ted  as the required outlet or out- 
lets for  the wall space utilized by such baseboard heater. 
SUBMITTER: Jerry Lawson, TPI Corporation 
SUPPORTING COMMENT: Underwriters Laboratories now re- 
quires, in Standard 1042, Electric Baseboard Heating Equipment, 
Par. 46.1(G), "A warning that the heater is not to be located below 
an electrical convenience receptacle." 

Underwriters Laboratories initiated this requirement with a basis 
similar to the basis stated in 210-25(b) which reads, "The purpose of 
this requirement is to minimize the use of cords across doorways, 
fireplaces, and similar openings." 

In this respect Underwriters Laboratories, from field experience, 
had determined that when a baseboard is installed under a conven- 
ience receptacle, cord sets will be draped across; and possibly fall 
into, the high temperature outlet. When the heater is placed into 
operation, the temperature of the outlet air increases the rate of 
migration of plasticizer from the cord set conductor insulation. 

After a period of time, the insulation becomes brittle, decreases 
insulation resistances, and causes shorts between the conductors. 
Dwelling fires have been contributed to this sequence of events .  

Underwriters Laboratories presently has listed Baseboard Heaters 
ranging from two to fourteen feet in length. When the maximum dis- 
tance of twelve feet between receptacles is used, a drape point of the 
cord is possible within three feet of each end of the heater. This 
would render a heater too short in length to produce the required 
capacity. ' 

The heater length becomes an even greater problem in the preced- 
ing respect due to the fact that new requirements limiting output and 
surface temperatures will result in lower watt densities per foot and 
thus greater length required in providing capacities. 

Floor mounted receptacles are not convenient to the users in many 
areas of the dwelling due to placement of furniture and carpets. In 
this respect floor mounted receptacles have dirt and fibers migrated 
into the blade areas and thus become a problem when a plug is pulled 
before the load has been switched off and arcing results. 

Baseboard Heaters are the only appliance which requires this 
exception. 

We feel that the addition of this exception would clarify and outline 
the intent of this paragraph for the approval, manufacturing and 
enforcing agencies while providing a safer installation for the con- 
sumer. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 118. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

210-25(b) Exception--(New): Reject 
PROPOSAL NO. 116: Insert Exception after last sentence of this 
section as follows: 

Exception: Receptacle(s)  that is/are a part  o f  an electric baseboard 
heater shall be permi t ted  to be counted as the required receptacle(s),  
where all o f  the fol lowing conditions are met:  
a. The voltage o f  such receptacle(s)  shall not exceed 150 volts 
between conductors.  
b. The receptacle shall not be a part  o f  the baseboard electric heater  
circuit. 
c. The receptacle(s)  shall not be mounted  above the electric base- 
board heater, when it is an integral part  o f  the electric" baseboard 
heater. 
d. The conductors  o f  the receptacle(s)  circuit shall not be run 
above the baseboard electric heater, when it is an integral part  o f  
the electric baseboard heater. ", 
SUBMrI'TER: James F. Meehan, New Haven, Conn. 
SUPPORTING COMMENT: Baseboard heaters as covered by Article 
424 do not have construction features as part of the article, therefore 
it is my belief that CMP2 may require certain construction features 
for basebo~.rd electric heaters where receptacles(s) is/are mounted. 
This is nothing new, for CMP2 has already taken this prerogative in 
Section 210-6. 

It seems rather expensive to refuse to allow such receptacle(s) in 
electric baseboard heaters to be counted as part of the required 
receptacles. By the construction features as spelled out in the pro- 
posal, CMP2 can control the conditions under which they will 
allow such receptacles to be counted as the required receptacles in 
dwellings. 1 believe that this Exception will be workable and lend 
itself for a more safe type of installation. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 118. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-25(b) Exceptionm(New): Reject 
PROPOSAL NO. 117: Amend Section 210-25(b) by adding an excep- 
tion at the end of (b). 

Exception: Receptac le  outlets fac tory  installed within the heater  
enclosure or provided as a separate assembly by the "electric base- 
board manufacturer  shall be permit ted as the required outlet or out- 
lets for  the wall space utilized by such baseboard heater. 
SUBMITTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: Underwriters Laboratories now re- 
quires, in Standard 1042, Electric Baseboard Heating Equipment, 
Par. 46.1(G), "A warning that the heater is not to be located below 
an electrical convenience receptacle." 

Underwriters Laboratories initiated this requirement with a basis 
similar to the basis stated in 210-25(b) which reads, "The purpose of 
this requirement is to minimize the use of cords across doorways, 
fireplaces, and similar openings." 

In this respect UnderwritErs Laboratories, from field experience, 
had determined that when a baseboard is installed under a conven- 
ience receptacle, cord sets will be draped across, and possibly fall 
into, the high temperature outlet. When the heater is placed into 
operation, the temperature of the outlet air increases the rate Of 
migration of plasticizer from the cord set conductor insulation. 

After a period of time, the insulation becomes brittle, decreases 
insulation resistances, and causes shorts between the conductors. 
Dwelling fires have been contributed to this sequence of events., 

Underwriters Laboratories .presently has listed Baseboard Heaters 
ranging from two to fourteen feet in length. When the maximum 
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distance of twelve feet between receptacles is used, a drape point 
of the cord is possible within three feet of each end of the heater: 
This would render a heater too short in length to produce the required 
capacity. 

The heate( length becomes an even greater problem in the preced- 
ing respect due to the fact that new requirements limiting output and 
surface temperatures will result in lower watt densities per foot and 
thus greater length required in providing capacities. 

Floor mounted receptacles are not convenient to the users in many 
areas of the dwelling due to placement of furniture find carpets. In 
this respect floor mounted receptacles have dirt and fibers migrated 
into the blade areas and thus become a problem when.a plug is pulled 
before the load has been switched off and arcing results. 

Baseboard Heaters are the only appliance which requires this 
exception.. 

We feel that the addition of this exception would clarify and out- 
line the intent of this Paragraph for the approval, manufacturing and 
enforcing agencies while providing a safer installation for the con- 
sumer. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: See Proposal No. 118. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

210-25(b) Exception No. 2: Accept 
PROPOSAL NO. 113: Revise by substituting "one" for "single." 
SUBMITTER: CMP2. 
SUPPORTING COMMENT: For consistency in the use of the newly 
defined terms. 
PANEL RECOMMENDATION:  Accept 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

210-25(b) Exception No. 3: Accept 
PROPOSAL NO. 114: Delete. 
SUBMITTER: Working Group of CMP2 by D. C. Fleckenstein. 
SUPPORTING COMMENT: Covered by the use of the newly defined 
terms. 
PANEL RECOMMENDATION:  Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-25(b) Exception No. 4--(New): Accept 
PROPOSAL NO. 118: Add the following exception: 

Exception No. 4: Permanently installed electric baseboard beaters 
equipped with factory installed receptacle outlets, or outlets provided 
as a separate assembly by the manufacturer, shall be permitted as 
the required outlet or outlets for the wall space utilized by such 
permanently installed heaters. 
SUBMITTER: National Electrical Manufacturers Association 
SUPPORTING COMMENT: Underwriters Laboratories now re- 
quires, in Standard 1042, Electric Baseboard Heating Equipment, 
Par. 46.1(G), "A warning that the heater is not to be located below 
an electrical convenience receptacle." 

UL initiated this requirement with a basis similar to the basis 
stated in 210-25(b) which reads, "The purpose of this requirement is 
to minimize the use of.cords across doorways~ fireplaces, and similar 
openings." 

In this respect UL from field experience had determined that when 
a baseboard is installed under a convenience'receptacle, cord sets 
will be draped across, and possibly fall into, the air outlet. When the 
heater is placed into operation, the temperature of the outlet air 
increases the rate of migration of plasticizers from the cord set 
conductor insulation. 

After a period of time, the insulation becomes brittle, decreases 
insulation resistances, and causes shorts between the conductors. 
Dwelling fires have been contributed to this sequence of events. 

UL presently has listed Baseboard Heaters ranging from two to 
fourteen feet in length. When the maximum distance of twelve feet 
between receptacles is used, a drape point of the cord is possible 
within three feet of each end ofghe heater. This would render a heater 
too short in length to produce the required capacity. 

The heater length becomes an even greater.problem in the pre- 
ceding respect due to the fact that new requirements limiting output 
and surface temperatures will result in lower watt densities per foot 
and thus greater length required in providing capacities. 

Floor mounted receptacles are not convenient to the users in many 
areas of the dwelling due to placement of furniture and carpets. In 
this respect floor mounted receptacles have dirt and fibers migrated 
into the blade areas and thus become a problem when a plug is pulled 
before the load has been switched off and arcing results. 

It is believed the addition of this exception would clarify and 
outline the intent of this Paragraph for the approval, manufacturing 
and enforcing agencies and provide a safer installation for consumers. 

A basis for the exgeption is the scope reference in the National 
Electrical Code, Article 424-1 "Fixed Electric Space Heating 
Equipment." 

PANEL RECOMMENDATION:  Accept as revised. Revise to read: 
Add the following at the end of Section 210-25(b): 

Exception: Permanently installed electric baseboard beaters 
equipped with factory installed receptacle outlets, or outlets pro- 
vided as a separate assembly by the manu~tcturer, shall be permitted 
as the required outlet or outlets for tile wall space utilized by such 
permanently installed beaters. Such receptacle outlets shall not be 
connected to the heater circuits. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

"210-25(c) Exception: Reject 
PROPOSAL NO. 122: Delete the Exception in Section 210-25(c). 
SUBMITTER: C. W. Beile, Allied Tube & Conduit Corporation 
SUPPORTING COMMENT: Section 210-25(c) calls specific attention 
to guest rooms in hotels, motels and similar occupancies and requires 
that receptacles shall be installed in accordance with Section 
210-25(b). The intent of the Exception in 210-25(c) was to permit 
placement of receptacles "convenient to permanent furniture layout" 
which might require special consideration not consistent with Section 
210-25(b). However, it is reasonable to assume that replacement or 
change of furnishings (permanent or otherwise) in hotels, motels and 
similar occupancies will be more frequent, due to degree of usage, 
than might occur in residential occupancies. Therefore, there is no 
need for such exception; if anything, the adherence to Section 
210-25(b) should be just as mandatory in hotels, motels and gimilar 
occupancies as it is in residence type dwellings. 

The present exception could permit less than an adequate number 
of receptacles in hotels, motels and similar occupancies. This pro- 
posal in no way limits the placement of additional receptacles for the 
convenience of a permanent furniture layout and provides for future 
changes in furniture layout and minimizing the possible use of long 
extension cords. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: The present wording is consistent with the 
Panel's intent. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

210-25(d)m(New): Reject 
PROPOSAL NO. 123: Move present (d) to (e). 
Amend (d) to read: 

(d) Hails and Corridors. Halls and corridors in multiple dwellings, 
hotels, motels, and commercial buildings shall have at least  one 
receptacle outlet for every twenty-five (25) linear feet of hall length. 
SUBMITTER: IAE1, Michigan Chapter 
SUPPORTING COMMENT: This proposal is necessary for main- 
tenance equipment to scrub or vacuum halls and/or corridors. Where 
receptacles are not provided, unsafe methods are used to provide 
power to operate such machines. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: The supporting comment does not justify the 
change. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

210-25(e)m(New): Reject 
PROPOSAL NO. 119: Add new paragraph (e) to 210-25: 

(e) Wall plug receptacle outlets shall not be installed above base- 
board, heaters. 
SUBMITTER: International Association .of Electrical Inspectors 
SUPPORTING COMMENT: There is a fire hazard created by draping 
cords over baseboard heaters. 

The UL warns in a required restrictive instruction note on each 
baseboard heater that cords should not be run over the top of the 
heaters. 

There are documented fire records showing that cords draped over 
baseboard heaters have been the cause of fires. 

Cross reference proposal to CMP No. 20, Section 42:4-13. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: The proposal is unnecessarily restrictive. 
VOTE ON PANEL RECOMMENDATION:  

AFFIRMATIVE:  Duncan, Fleckenstein, Kark, Kasper, Lordi, 
Reign, Van Arsdale, Vaughan, Ware, Zimmerman - 

NEGATIVE:  Bowling, Yerke 
EXPLANATION OF VOTE: 

BOWLING: This proposal should be reconsidered based upon the 
action of Code-Making Panel No. 10. 

YERKE: Although it is agreed that the proposal is too restrictive 
it does have merit. It is suggested that the proposal be modified to 
indicate that receptacle outlets for special purposes such as wall 
mounted clocks, through-wall room air conditioners etc., can be 
installed over baseboard heaters as long as the location of the recep- 
tacle outlet or length of cord is such that the cord cannot be draped 
over the baseboard heater. 
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210-25(e)~(New): Reject 
PROPOSAL NO. 120: Amend Section 210-25(e) to read:" 

(e) Receptacle outlets in dwellings shall be installed in the wall, 
15" above the finished floor. 
SUBMITTER: Truman W. Weekley, Hamilton, Ohio 
SUPPORTING COMMENT: At the present time, there are no require- 
ments for a'distance on the wall for the installation of receptacle 
outlets. 

Receptacle outlets in practice for a number of years have been 
installed from 2" up to 20" from the finished floor. 

This requirement, if accepted, would provide a uniform installation 
of receptacle outlets above the finished floor. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The proposal does not improve the safety of 
the installation. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-25(e)~(New): Reject 
PROPOSAL NO. 124: Amend Section 210-25 to add: 

(e) At least one receptacle shall be ~nstalled on the ceiling or the 
wall, not less than seven (7) feet nor more than nine (9) feet from the 
floor in every public or semi-public rest room. 
SUBMITTER: Ronald C. Rentfro, Topeka, Kansas 
SUPPORTING COMMENT: The use of electric deodorizers in places 
mentioned above has led to installation of such equipment in an 

i unsafe manner.as: 
I. Wiring with extension cords; 
2. Zip cord wiring to under canopy of fixtures: 
3. Plugging into double sockets in fixtures; 
4. Connection at switch outlets using conduit for neutral; 
5. We feel that this proposal will be a step in the right direction 

toward eliminating a condition that is long overdue for correction; 
6. Should this proposal be accepted, it will neccessitate re-writing 

Section 210-25, first paragraph to read, "Receptacle outlets required. 
Receptacle outlets shall be installed where specified in (A) through 
(E)." 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The location of the devices cannot be antici- 
pated. 
VOTE ON PANELRECOMMENDATION: Unanimously affirmative 

210-25(e)~(New): Reject r 
PROPOSAL NO. 125: Add Section 210-25(e) to read: 

(e) At least one receptacle shall be installed on the ceiling or the 
wall, not less than seven (7) feet nor more than nine (9) feet from the 
floor in every public or semi-public rest i'oom. 
SUBMITTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: The use of electric deodorizers in places 
mentioned ~bove has led to installation of such equipment in an 
unsafe manner as: 

1. Wiring with extension cords; 
9 Zip cord wiring to under qanopy of fixtures" 
3. Plugging into double sockets m fixtures; 
4. Connection at switch outlets using conduit for neutral; 
5. We feel that this proposal will be a step in the right direction 

toward eliminating a condition that is long overdue for correction; 
6. Should this proposal be accepted, it will necessitate re-writing 

Section 210-25, first paragraph to read, "'Receptacle outlets required. 
Receptacle outlets shall be installed where specified in (A) through 
(E)." 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 124 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Duncan, Fleckenstein, Kark, Kasper, Lordi, 
Reign, Van Arsdale, Vaughan, Ware, Yerke, Zimmerman 

NEGATIVE: Bowling 
EXPLANATION OF VOTE: 

BOWLING: This proposal will add to the safety of public or semi- 
public rest rooms. 

210-25(e)~(New): Reject 
PROPOSAL NO. 126: Add t~ Section 210-'25 the sub-paragraph (e) 
as follows: 

(e) Commercial and Residential Appliances. Residential appliances 
shall have receptacle outlets installed for their ampacity and rating 
for the particular appliance to be served. 
SUBMITTER: Robert O'Brien 
SUPPORTING COMMENT: At present it is permitted to provide a .  
feeder or future appliance feeder for a particular appliance (i.e., 
range, dryer, etc.) from a panelboard directly to the particular unit. 
Having a receptacle provided for such appliances will insure electrical 
safety to unqualified persons when removing and replacing subject 

appliance. At present a cable assembly (i.e., NM) connected directly 
to an appliance can introduce a hazard to the user inasmuch as this 
assembly may be damaged while positioning this unit. This proposal 
would also insure proper termination of a future appliance feeder 
and thereby reduce the shock and/or fire hazard that could exist 
while the appliance is not connected to it. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The present requirements are adequate. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-26: Reject 
PROPOSAL NO. 130: Amend Section 210-26 to read as follows: 
210-26. Lighting Outlets Required. Lighting outlets shall be installed 
in residential occupancies where specified below: 

At least one wall switch controlled lighting outlet shall be installed 
in every habitable room; in hallways, stairways, bathrooms and 
attached garages; and at outdoor entrances. 

At least one lighting outlet shall be installed in attics, under floor 
spaces, utility rooms, and basements, where such areas are designed 
to be used for storage or contain equipment requiring servicing. 

Exception No.  1: In habitable rooms, other than kitchens, one or 
more receptacles controlled by a wall switch shall be permit ted in 
lieu o f  lighting outlets. 

Exception No.  2. In hallways, stairways: and at outdoor entrances 
remote, central or atttomatic control o f  lighting shall be permitted. 
SUBMITTER: National Association of Home Builders 
SUPPORTING COMMENT: This amendment will incorporate the 
new definitions we have proposed for residential occupancies and it 
also clarifies the lighting requirements for those areas designed to be 
used for storage or containing equipment requiring servicing such as 
attics, basements, etc. The present wording is unclear as to whether 
all attics and under floor areas must have a lighting outlet. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The present wording adequately describes the 
installation requirements. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bowling, Duncan, Fleckenstein, Kark, Kasper, 
Lordi, Reign, Van Arsdale, Yerke, Ware, Zimmerman 

NEGATIVE: Vaughan 
EXPLANATION OF VOTE: 

VAUGHAN:  Based on feedback from many of the ,78,000 mem- 
bers of NAHB, there in fact exists differences in the interpretatior~ 
by many local jurisdictions of the requirements for lighting outlets 
in attics, undeffloor spaces, utility rooms, and basements. This 
rather widespread interpretation difference is real and could be easily 
eliminated by the insertion of the few underlined words in the second 
sentence of 210-26(a) as follows: 

"At least one lighting outlet shall be installed in an attic, underfloor 
space, utility room and basement wheresuch areas are designedto 
be used for storage or containing equipment requiring servicing." 
COMMENT ON VOTE: 

YERKE: Although the Panel action is supported, more definition 
is needed as to when an attic is to be provided with lighting outlets. 

210-26(a): Accept 
PROPOSAL NO. 127: Amend title tO read, "Dwelling Unit(s)." 
SUBMITTER: Working Group of CMP2 by D. C. Fleckenstein 
SUPPORTING COMMENT: See Proposal No. 1. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-26(a): Reject 
PROPOSAL NO. 128: Amend Section 210-26(a) to read: 

(a) Dwelling-Type Occupancies. At least one wall switch controlled 
lighting or receptacle outlet shall be installed in every habitable room: 
in hallways, stairways, and attached garages; and at least two outdoor 
entrances shall be provided with lighting when more than one outdoor 
entrance exists. 
SUBMITTER: Max N. Goldfarb, IAEI. Southern Section, Florida 
Chapter 
SUPPORTING COMMENT: The intent  of this amendment is to 
expand lighting outlets to include receptacle outlets. Also, when 
several outdoor entrances of building or enclosed structures exist, 
the choice of the lighting layout be left up to the architect or engineer. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The present requirements are adequate. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-26(a): Accept 
PROPOSAL NO. 140: In the first sentence add "'bathrooms," between 
"in" and "'hallways." 
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SUBMITTER: Working Group of CMP2 
SUPPORTING COMMENT: The definition of "'habitable rooms" 
used by model building codes does not include "bathroom." This 
amendment will bring CMP2 usage of the term "habitable room'" 
in agreement with model building code usage. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-26(a): Reject 
PROPOSAL NO. 129: Amend Section 210-26(a), second paragraph, 
to read: 

At least one lighting outlet shall be installed in an attic, utility room, 
basement and underfloor space where used for storage or containing 
equipment requiring servicing. These lighting outlets shall be installed 
within 6 feet of the point of entry to these areas and within 6 feet of 
any equipment requiring periodic servicing. 
SUBMITTER: M. R. Bishop, Albermarle County, Virginia 
SUPPORTING COMMENT: A much larger percentage of houses are 
being constructed with no basements and all of these have "crawl 
spaces" or access areas. Under 210-26(a) as finally adopted, "at 
least one" lighting outlet would be required. With this type of under- 
floor space, Water pumps, air handling units, furnaces and electric 
water heaters are being installed in this space. One lighting outlet 
in the majority of instances would not be adequate under the vague 
wording at present. The suggested change would make mandatory 
the requirements and would remove "personal opinions" from a 
controversial area. In locations where there have been no inspections, 
enforcement is a little more of a problem, particularly when do-it- 
yourselfers are working on their own property. The courts are not 
accepting decisions against property owners in these "grey" areas, 
but are following "Code" requirements as stated "to~ the letter." 

The word "periodic" would eliminate the requirement fora lighting 
outlet adjacent to water storage tanks which are part of a submersible 
pump system and have the pressure control switch located at ' this 
point. An electrical water heater should be included in the equipment 

-, requiring servicing. 
This change would aid immeasurably inspectors who make deci- 

sions and only have 90-4 to back it up. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The present requirements are adequate. " 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-26(a): Reject 
PROPOSAL NO. 132: Amend Section 210-26(a), second paragraph, 
to read: 

At least one lighting outlet shall be installed over the laundry area, 
in attic, underfloor spaces, utility rooms, and basements where used 
for storage or containing equipment requiring servicing. 
Add: 

Exception No. 3: The lighthlg outlet required over the laundry 
area shall be permitted to be connected to the laundry circuit required 
in 220-3(c). 
SUBMITTER: IAE1, Michigan Chapter 
SUPPORTING COMMENT: This proposal provides safety and 
security by requiring adequate lighting in the laundry area. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The laundry area is intended to be included by 
the present requirements. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-26(a): Reject 
PROPOSAL NO. 134: In the second sentence delete. "and basement," 
to read: 

At least one lighting outlet shall be installed in the attic, underftoor 
space, and utility room where used for storage or containing equip- 
ment requiring servicing. 

Add: Basements shall be wired for a minimum of one lighting outlet 
for each two hundred (200) square feet or major fraction of area for 
use as general illumination. All enclosed areas that may be walked 
into, such as, toilet rooms, fruit rooms, storage rooms, and unex- 
cavated areas, shall be provided with at least one lighting outlet. 
SUBMITTER: 1AEI, Michigan Chapter 
SUPPORTING COMMENT: This proposal provides for more ade- 
quate lighting levels in large areas. Under the present rule only one 
light is required even in large areas. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The present wording is adequate. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-26(a): Reject 
PROPOSAL NO. 135: Add: Stairway shall be provided with a lighting 

o 

outlet, or outlets, so placed that each stair section will be adequately 
illuminated. Such lighting outlets for basement, second floor, or attic 
stairs, are to be located directly over the stair section, or at the head 
or foot of the stairs. These lighting outlets are not to be counted as 
comprising any of the required outlets for basement, attic rooms, etc. 
SUBMITTER: IAEI, Michigan Chapter 
SUPPORTING COMMENT: To provide safe and adequate lighting on 
all stairs and stair sections.. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The present wording is adequate. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-26(a): Reject 
PROPOSAL NO. 136: Add a paragraph: 

All stairways lighting outlets shall have multiple switch control 
at head and foot of the stairway unless supplied by house meter and 
controlled by a time clock or controls accessible to authorized per- 
sons only. 
SUBMITTER: IAEI, Michigan Chapter 
SUPPORTING COMMENT: To insure that safe and adequate lighting 
which was provided on all stairways and stair sections can be utilized 
without the necessity of walking up or down dark stairs. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The present wording is adequ~tte. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bowling, Duncan, Fleckenstein, Kark, Kasper, 
Lordi, Reign, Van Arsdale, Yerke, Ware, Zimmerman 

NEGATIVE:  Vaughan 
EXPLANATION OF VOTE: 

VAUGHAN:  We concur with the Support Comment of the IAEI, 
Michigan Chapter, and furthermore, the acceptance of this proposal 
would eliminate the last remaining FHA electrical requirement not 
yet covered by our action in establishing the Lighting Outlet Require- 
ments in Section 210-26 of the 1975 NEC. 
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210-26(a): Reject 
PROPOSAL NO. 137: Add a paragraph: 

Unless serviced from a separate house meter, stairway lighting 
outlets shall be controlled by circuits of apartments using same. 
SUBMITTER: 1AEI, Michigan Chapter 
SUPPORTING COMMENT: To insure that safe and adequate lighting 
which was provided for stairways and stair sections will remain in 
service.. Also Proposal 210-19 requires that no branch circuit be 
connected to serve more than one apartment. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The present wording is adequate. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-26(a) Exception No. 1: Accept 
PROPOSAL NO. 14i: Delete "or bathrooms." 
SUBMITTER: Working Group of CMP2 
SUPPORTING COMMENT: To correlate with proposal for Section 
210-26(a). 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-26(a) Exception No. 1: Reject 
PROPOSAL NO. 142: Add "or dining rooms" following "kitchens" 
and delete "or bathrooms." 
SUBMITTER: Working Group of CMP2 
SUPPORTING COMMENT: Section 220-3(b) restricts the circuits 
in the dining room to the supply of small appliance loads. This 
Exception permits a dining room receptacle outlet which is a small 
appliance receptacle outlet to be used as a lighting outlet. This 
exception is contrary to the intent of Section 220-3(b). 

"Bathrooms" is to be deleted to correlate with accepted usage of 
"habitable rooms." 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Switching of receptacle outlets for the purpose 
of illumination in the dining room is acceptable. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bowling, Duncan, Fleckenstein, Kark, Kasper, 
Lordi, Reign, Vaughan, Ware, Yerke, Zimmerman 

NEGATIVE:  Van Arsdale 
EXPLANATION OF VOTE: 

VAN ARSDALE: The lighting needs in the dining area should be 
provided for by other than the appliance branch circuit. 
COMMENT ON VOTE: 

REIGN: This will allow switching of a small appliance branch 
circuit receptacle outlet in the dining room for supplemental lighting. 



However, general or overhead lighting must be from a separate 
general-purpose branch circuit. 

210-26(a) Exception No. 1: Reject 
PROPOSAL NO. 131: Amend Section 210-26(a), Exception No. 1 
to read: 

Exception No. I : In living rooms two or more receptacles on differ- 
ent walls controlled by a wall switch shall be permitted in lieu o f  
lighting '.outlets. 
SUBMITTER: Charles E. Muhlcman, Marion, IN 
SUPPORTING COMMENT: I have lived in houses which have had 
ceiling lights in each room and houses having one switched receptacle 
especially in bedrooms. The problem arises when the builder builds to 
minimum code and provides only one switched receptacle per room. 
It is quite difficult to always have a lamp beside the switched recep- 
tacle, especially in bedrooms. Too many times I've had to'accompany 
children into their room at night to switch on their lights, or I've 
banged into things in my own room because I had to cross the room, 
dodging furniture to get to the lamp. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Additional switched receptacles are not pro- 
hibited. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-26(a) Exception No. 3--(New): Accept 
PROPOSAL NO. 133: Add Exception No. 3 to 210-26(a). 

Exception No. 3: Vehicle doors in attached garages are not con- 
sidered as an outdoor entrance. 
SUBMITTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: This requirement as written in the 1975 
NEC leaves a gray area asto interpretations as to this type door being 
an outdoor entrance. Some inspectors are requiring a lighting outlet 
and many are not. A lighting outlet at 't,his location is not needed as 
common practice is that the lights of the car are on when this door 
would be used during the hours of darkness. 

In most cases there are other door/or doors, used for an entrance 
except when the car is being parked or removed from the garage. 
PANEL RECOMMENDATION: Accept as revised. Revise proposal 
by adding "personnel" before "entrance." 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
COMMENV] " ON VOTE: 

KARK: Revise to read editorially "A vehicle door in an attached 
garage is not considered as an outdoor personnel entrance." 

210-26(a): Reject 
PROPOSAL NO. 138: 210-26(a) After Exception No. 2 add: 

Hallway Lighting: .At least one lighting shall be installed for every 
twenty five (25) linear feet of hallway or major fraction thereof, 
SUBMITTER: IAE1, Michigan Chapter 
SUPPORTING COMMENT: This proposal is required in both dwell- 
ing and commercial buildings for safety and security reasons and to 
comply with minimum lighting standards of other codes. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: This is covered by minimum lightingstandards 
of other codes as indicated in the supporting comment. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-26(c)--(New): Reject 
PROPOSAL NO. 139: Add a new (c) as follows: 

(c) Switching of Lighting Cirizuits. Switches shall be in~talled to 
control general lighting circuits. These switches may be wall switches 
or disconnecting means incorporated in a readily accessible distri- 
bution panel. A switch adjacent to entrances to all areas that may be 
walked into shall be provided to control a lighting fixture located so 
as to provide sufficient illumination for persons entering areas. 
SUBMITTER: IAEI, Michigan Chapter 
SUPPORTING COMMENT: To provide for the safety and security 
of persons entering dark rooms or areas. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Does not increase the safety intended by the 
present requirements. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

21o-27--(New): Reject 
PROPOSAL NO. 143: 
210-27. Toilet Ventilation. Toilets requiring mechanical ventilation 
shall be provided.with a light and vent fan operated simultaneously 
with the light switch, unless ventilation is provided by a fan whose 
controls are accessible to authorized persons only. and are operated 

during normal occupancy of the building. In dwellings, a switch 
separate from the light shall be provided. 
SUBMITTER: IAEI, Michigan Chapter 
SUPPORTING COMMENT: The NEC makes no provisions for this 
yet all the building codes do address themselves to this problem and 
we should also. The reason, for a separate switch in dwellings is to 
provide a no-draft condition while a baby is being bathed and energy 
conservation if the bathroom was used for washing or bathing only. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: No contribution to safety would result. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

ARTICLE 212--MINIMUM 
STANDARDS--(NEW) 

Cede-Making Panel No. 2 

Article 212--(New): Reject 
PROPOSAL NO. 232: Add: 

Article 212--Minimum Standards for the Wiring of Existing 
Inadequately Wired Dwelling Type Occupancies. 

212-1. Scope. This article covers the wiring of existing inadequately 
wired dwelling type occupancies. 
212-2. Inadequate Wiring. Evidence of the inadequacy of wiring of an 
existing dwelling type occupancy shall be one or more of the follow- 
ing. 

(a) Use of cords in lieu of permanent wiring. 
(b) Oversizing of conductor overcurrent protection for branch 

circuits, feeders or services. 
(c) Illegal or unapproved extensions to the wiringsystem in order 

to provide light, heat or power. 
(d) Existence of less than two (2) duplex electrical receptacle out- 

lets in a habitable room or one (1) duplex electrical receptacle outlet 
on each wall in the living room or one (l) duplex electrical receptacle 
outlet in the bath. 

(e) Electrical overloads. '  
(f) Misuse of electrical equipment. 
(g) Lack of an operable light fixture in every toilet room, bathroom, 

laundry room, furnace room, hall, or stairway. 
, (h) Lack of an operable laundry receptacle outlet on an independent 
circuit. 

(i) Lack of at least one (1) lighting outlet for each two hundred 
(200) square feet of basement area. 
212-3. Entranceand Exits. Entrances and exits shall be illuminated by 
exterior lighting outlets. Lighting outlets shall be controlled by in- 
terior~wall switches, located for convenient and readily accessible use. 
212-4. Living Rooms. The living room shall be provided with illumi- 
nation. The lighting outlet shall be controlled by a wall switch, lo- 
cated for convenient and readily accessible use, nearest to the 
entrance into the room. 

Receptacle outlets controlled by a wall switch in lieu of a lighting 
outlet shall be permitted. 

Convenient duplex electrical receptacle outlets shall be provided 
equally spaced around the room, at least one duplex electrical outlet 
on each wall. 
212-5. Kitchen. Kitchen shall be provided with illumination. Lighting 
outlet shall be controlled by a wall switch, located for convenient and 
readily accessible use, nearest to the entrance to the room. A separate 
small appliance circuit shall be provided, supplying a minimum of 
three (3) grounding type duplex electrical receptacle outlets. Two (2) 
of these receptacles shall be located at least thirty (30) inches above 
the floor, where they will be readily accessible for convenient use of 
portable appliances. New appliance circuits shall be minimum twenty 
(20) ampere capacity. 
212-6. Bathrooms or Washrooms. Bathrooms or washrooms shall be 
illuminated. Lighting outlet or outlets shall be controlled by a wall 
switch. A duplex electrical outlet separate from the lighting fixture 
shall be provided and shall be located at least thirty (30) inches above 
the floor adjacent to the wash basin. 
212-7. Habitable Rooms. All habitable rooms shall be illuminated. 
Lighting outlets shall be controlled by a wall switch. Wall switches 
shall be located for convenient and readily accessible use. Convenient 
duplex electrical receptacle outlets shall be provided. A minimum of 
two (2) outlets equally spaced around the room. An additional elec- 
trical outlet controlled by a wall switch shall be permitted in lieu of a 
lighting outlet. 
212-8. Basement. Basements shall be wired for a minimum of one 
lighting outlet for each two hundred (200) square feet or major frac- 
tion of area for use as general illumination. All enclosed areas that can 
be walked into such as toilet rooms, fruit storage rooms, utility rooms, 
excavated areas under porches, etc., shall be provided with at least 
one lighting outlet (except coal bins). 
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However, general or overhead lighting must be from a separate 
general-purpose branch circuit. 

210-26(a) Exception No. 1: Reject 
PROPOSAL NO. 131: Amend Section 210-26(a), Exception No. 1 
to read: 

Exception No. I : In living rooms two or more receptacles on differ- 
ent walls controlled by a wall switch shall be permitted in lieu o f  
lighting '.outlets. 
SUBMITTER: Charles E. Muhlcman, Marion, IN 
SUPPORTING COMMENT: I have lived in houses which have had 
ceiling lights in each room and houses having one switched receptacle 
especially in bedrooms. The problem arises when the builder builds to 
minimum code and provides only one switched receptacle per room. 
It is quite difficult to always have a lamp beside the switched recep- 
tacle, especially in bedrooms. Too many times I've had to'accompany 
children into their room at night to switch on their lights, or I've 
banged into things in my own room because I had to cross the room, 
dodging furniture to get to the lamp. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Additional switched receptacles are not pro- 
hibited. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-26(a) Exception No. 3--(New): Accept 
PROPOSAL NO. 133: Add Exception No. 3 to 210-26(a). 

Exception No. 3: Vehicle doors in attached garages are not con- 
sidered as an outdoor entrance. 
SUBMITTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: This requirement as written in the 1975 
NEC leaves a gray area asto interpretations as to this type door being 
an outdoor entrance. Some inspectors are requiring a lighting outlet 
and many are not. A lighting outlet at 't,his location is not needed as 
common practice is that the lights of the car are on when this door 
would be used during the hours of darkness. 

In most cases there are other door/or doors, used for an entrance 
except when the car is being parked or removed from the garage. 
PANEL RECOMMENDATION: Accept as revised. Revise proposal 
by adding "personnel" before "entrance." 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
COMMENV] " ON VOTE: 

KARK: Revise to read editorially "A vehicle door in an attached 
garage is not considered as an outdoor personnel entrance." 

210-26(a): Reject 
PROPOSAL NO. 138: 210-26(a) After Exception No. 2 add: 

Hallway Lighting: .At least one lighting shall be installed for every 
twenty five (25) linear feet of hallway or major fraction thereof, 
SUBMITTER: IAE1, Michigan Chapter 
SUPPORTING COMMENT: This proposal is required in both dwell- 
ing and commercial buildings for safety and security reasons and to 
comply with minimum lighting standards of other codes. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: This is covered by minimum lightingstandards 
of other codes as indicated in the supporting comment. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

210-26(c)--(New): Reject 
PROPOSAL NO. 139: Add a new (c) as follows: 

(c) Switching of Lighting Cirizuits. Switches shall be in~talled to 
control general lighting circuits. These switches may be wall switches 
or disconnecting means incorporated in a readily accessible distri- 
bution panel. A switch adjacent to entrances to all areas that may be 
walked into shall be provided to control a lighting fixture located so 
as to provide sufficient illumination for persons entering areas. 
SUBMITTER: IAEI, Michigan Chapter 
SUPPORTING COMMENT: To provide for the safety and security 
of persons entering dark rooms or areas. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Does not increase the safety intended by the 
present requirements. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

21o-27--(New): Reject 
PROPOSAL NO. 143: 
210-27. Toilet Ventilation. Toilets requiring mechanical ventilation 
shall be provided.with a light and vent fan operated simultaneously 
with the light switch, unless ventilation is provided by a fan whose 
controls are accessible to authorized persons only. and are operated 

during normal occupancy of the building. In dwellings, a switch 
separate from the light shall be provided. 
SUBMITTER: IAEI, Michigan Chapter 
SUPPORTING COMMENT: The NEC makes no provisions for this 
yet all the building codes do address themselves to this problem and 
we should also. The reason, for a separate switch in dwellings is to 
provide a no-draft condition while a baby is being bathed and energy 
conservation if the bathroom was used for washing or bathing only. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: No contribution to safety would result. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

ARTICLE 212--MINIMUM 
STANDARDS--(NEW) 

Cede-Making Panel No. 2 

Article 212--(New): Reject 
PROPOSAL NO. 232: Add: 

Article 212--Minimum Standards for the Wiring of Existing 
Inadequately Wired Dwelling Type Occupancies. 

212-1. Scope. This article covers the wiring of existing inadequately 
wired dwelling type occupancies. 
212-2. Inadequate Wiring. Evidence of the inadequacy of wiring of an 
existing dwelling type occupancy shall be one or more of the follow- 
ing. 

(a) Use of cords in lieu of permanent wiring. 
(b) Oversizing of conductor overcurrent protection for branch 

circuits, feeders or services. 
(c) Illegal or unapproved extensions to the wiringsystem in order 

to provide light, heat or power. 
(d) Existence of less than two (2) duplex electrical receptacle out- 

lets in a habitable room or one (1) duplex electrical receptacle outlet 
on each wall in the living room or one (l) duplex electrical receptacle 
outlet in the bath. 

(e) Electrical overloads. '  
(f) Misuse of electrical equipment. 
(g) Lack of an operable light fixture in every toilet room, bathroom, 

laundry room, furnace room, hall, or stairway. 
, (h) Lack of an operable laundry receptacle outlet on an independent 
circuit. 

(i) Lack of at least one (1) lighting outlet for each two hundred 
(200) square feet of basement area. 
212-3. Entranceand Exits. Entrances and exits shall be illuminated by 
exterior lighting outlets. Lighting outlets shall be controlled by in- 
terior~wall switches, located for convenient and readily accessible use. 
212-4. Living Rooms. The living room shall be provided with illumi- 
nation. The lighting outlet shall be controlled by a wall switch, lo- 
cated for convenient and readily accessible use, nearest to the 
entrance into the room. 

Receptacle outlets controlled by a wall switch in lieu of a lighting 
outlet shall be permitted. 

Convenient duplex electrical receptacle outlets shall be provided 
equally spaced around the room, at least one duplex electrical outlet 
on each wall. 
212-5. Kitchen. Kitchen shall be provided with illumination. Lighting 
outlet shall be controlled by a wall switch, located for convenient and 
readily accessible use, nearest to the entrance to the room. A separate 
small appliance circuit shall be provided, supplying a minimum of 
three (3) grounding type duplex electrical receptacle outlets. Two (2) 
of these receptacles shall be located at least thirty (30) inches above 
the floor, where they will be readily accessible for convenient use of 
portable appliances. New appliance circuits shall be minimum twenty 
(20) ampere capacity. 
212-6. Bathrooms or Washrooms. Bathrooms or washrooms shall be 
illuminated. Lighting outlet or outlets shall be controlled by a wall 
switch. A duplex electrical outlet separate from the lighting fixture 
shall be provided and shall be located at least thirty (30) inches above 
the floor adjacent to the wash basin. 
212-7. Habitable Rooms. All habitable rooms shall be illuminated. 
Lighting outlets shall be controlled by a wall switch. Wall switches 
shall be located for convenient and readily accessible use. Convenient 
duplex electrical receptacle outlets shall be provided. A minimum of 
two (2) outlets equally spaced around the room. An additional elec- 
trical outlet controlled by a wall switch shall be permitted in lieu of a 
lighting outlet. 
212-8. Basement. Basements shall be wired for a minimum of one 
lighting outlet for each two hundred (200) square feet or major frac- 
tion of area for use as general illumination. All enclosed areas that can 
be walked into such as toilet rooms, fruit storage rooms, utility rooms, 
excavated areas under porches, etc., shall be provided with at least 
one lighting outlet (except coal bins). 
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Stairway and laundry lighting outlets shall not be counted as the 
required basement lighting outlets. 
212-9. Laundry Areas. Laundry• areas shall be provided with illumi- 
nation, laundry circuit shall be an independent circuit. A grounding 
type duplex receptacle outlet shall be mounted on the wall adjacent to 
the laundry area convenient for the use of laundry appliances. 
212-10. Heati.ng. Equipment. Heating equipment, furnaces, or heating 
systems reqmrmg electrical energy for operation or control shall be 

provided with an individual circuit. A disconnect switch shall be pro- 
vided on or adjacent to the unit. 
212-11. Stairways: Stairways an.d or each stair section shall be ade- 
quately illuminated. Lighting outlets shall be controlled by wall 
switches. Wall switches shall be located for convenient and readily 
accessible use. Switches shall not be located where it is necessary to 
use darkened stair or stair sections forxtheir operation. 

All stairwells to finished portions of dwelling occupancies shall be 
provided with multiple switch control, one (1) at the head and the 
other at the foot of the stairway. 
212-12. Service. Service to existing dweUing occupancies shall be at 
least minimum three (3) wire fifty-five (55) ampere capacity. Service 
equipment shall be dead front. Type "S" fuses shall be installed where 
fusible equipment is used. 

I f  the existing service'does not comply with the above and it is then 
necessary to increase service or change service equipment the service 
shall be increased in compliance with Section 230-41(b)(l). 
212-14. Existing Wiring and Electrical Equipment. Existing wiring and 
electrical equipment shall be maintained and used as originally listed 
and designed to be used. All new wiring and electrical equipment 
used to replace existing inadequate wiring shall comply with all pro- 
visions of this code. 
SUBMITTER: Michigan Chapter, IAEI 
SUPPORTING COMMENT: The NEC has been sorely lacking in 
addressing itself to the wiring of existing buildings. As a result, the 
wiring in most older dwelling type occupancies in this country is not 
adequate or safe for the demands placed on it today. Correcting this 
problem is a big job for the electrical industry. Using the present NEC 
as a standard to enforce the rewiring of these presently inadequately 
wired dwelling type occupancies is unreasonable. The Federal Gov- 
ernment has been spending billions of dollars throughout this country 
in many neighborhood conservation projects. The NEC should be 
leading the way by providing guidelines to get this difficult job done. 

We, the Michigan Chapter, for the past fifteen years have used and 
improved upon this standard. We and the various governmental 
agencies, both local and federal know, our standards work and it is a 
standard that can be lived with. Our proposed standard does the job. 
We propose this standard be accepted by the NEC so as to eliminate 
the necessity of each community writing their own standards. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The proposal is beyond the scope of CMP2. See 
Section 90-1 (b). 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

A R T I C L E  2 1 5 m F E E D E R S  

215-2: Reject 
PROPOSAL NO. 145: Amend Section 215-2 to read: 

Feeder conductors shall have an ampacity not lower than required 
to supply the load as computed in Parts B, C, and D of Article 220. 
The minimum sizes shall be as specified in (a)and (b)~below under the 
conditions stipulated. Feeder conductors on single family dwellings 
and mobile homes need not be larger than service-entrance conduc- 
tors. Note 3 of "Fable 310-16 may be used for conductor size. 
SUBMITTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: The feeder demand factor is low enough 
not to cause any problems for conductor loading. This will eliminate 
problems for code enforcement in the field. Some areas are allowing 
this. now without any problems. We believe this proposal will elimi- 
nate unnecessary expense and installation problems within the elec- 
trical industry. There is no basis or justification to require a larger 
"conductor for the same load after it has gone through an overcurrent 
device. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 144. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Duncan, Fleckenstein, Kark, Kasper, Lordi, 
Reign, Van Arsdale, Vaughan, Ware, Zimmerman 

NEGATIVE:  Bowling, Yerke 
EXPLANATION OF VOTE: 

BOWLING: Feeder conductors on single-family dwellings and 
"mobile homes should be allowed the same exception as in Note 3 of 
Table 310-16. 

YERKE: Note 3 of Table 310-16 should be applicable when the 
service-entrance conductors and feeders carry identical loads to a 
single dwelling unit. 

215-2(c): Reject 
PROPOSAL NO. 146: Amend Section 215-2(c) to read: 

(c) Overloaded Feeders. Where at any time feeder conductors are or 
will be overloaded the feeder conductors shall be increased in am- 
pacity to accommodate the actual load served, or the overload condi- 
t ion eliminated. Ampacities as tabulated in Article 310 shall be 
adhered to. 

See Examples 1-8 in Chapter 9 (unchanged)• (Delete second FPN.) 
SUBM1TTER: R. H. Lee, IEEE 
SUPPORTING COMMENT: This proposal suggests a logical and 
practical alternate which is a normal practice. Shifting elements of 
load to other more lightly loaded feeders, or installing additional 
feeders are practical plans, rather than increasing the conductor size 
of an existing feeder. 

FPN 2 is design information and contrary to NEC 90-(1)(c), so 
should be deleted. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The present wording is adequate, and the FPN 
has been found to be useful. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bowling, Duncan, Fleckenstein, Kark, Kasper, 
Reign, Van Arsdale, Vaughan, Ware, Yerke, Zimmerman 

NEGATIVE: Lordi 
EXPLANATION OF VOTE: 

LORDi:  A clarification. 

Code-Making Panel No. 2 

215-2: Reject 
PROPOSAL NO. 144: Feeder conductors shall have an ampacity not 
lower than required to supply the load as computed in Parts B, C, 
and D of Article 220. The minimum sizes shall be as specified in (a) 
(b) below under the conditions stipulated. Note 3 of Tables 310-16 
and 310-19 may be used for feeder conductors for mobile homes and 
single family dwellings. 
SUBMITTER: Jim Fleshman, Idaho State Electrical Inspector 
SUPPORTING COMMENT: There are several areas allowing this 
now witl~out any problems with conductor loading. The demand 
factor on these feeders are very low in most cases not more than 30%. 
This proposal will eliminate unnecessary expense to the consumer 
and problems within the inspecting departments. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Present requirements are for feeders. The use 
of service-entrance conductor ampacities in accordance with the 
submittal lacks sufficient supporting evidence. 
VOTE ON PANEL RECOMq~ENDATION: 

AFFIRMATIVE:  Bowling, Duncan, Fleckenstein, Kark, Kasper, 
Lordi, Reign, Van Arsdale, Vaughan, Ware, Zimmerman 

NEGATIVE: Yerke 
EXPLANATION OF VOTE: 

YERKE: Note 3 of Table 310-16 should be applicable when the 
service-entrance conductors and feeders carry identical loads to a 
single dwelling unit. 

I 

215-8: Reject 
PROPOSAL NO. 147: Amend Section 215-8 to read: 

On a 4-wire delta-connected secondary where the midpoint of one 
phase is grounded to supply lighting and similar loads. The phase 
conductors having the higher voltage to ground shall be identified by 
an outer finish that is "red" in color. Such identification shall be 
placed at any point where a connection is made if the neutral con- 
ductor is also present. 
SUBMITTER: Jim Fleshman, IAEI-Northwest Section 
SUPPORTING COMMENT: The color "red" has been used for the 
Red Leg Delta System for years in the Northwest area. The installers 
are using all kinds of color markings on this type of installation now, 
which is causing problems with inspections and power company 
connections. With the color "red" identified as the High Leg nation- 
ally there can be no doubt as to what it means. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The present wording is adequate. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

215-9: Accept 
PROPOSAL NO. 148: Replace "may" with "shall be permitted to." 
SUBMITTER: CMP2. 
SUPPORTING COMMENT: Editorial. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
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Stairway and laundry lighting outlets shall not be counted as the 
required basement lighting outlets. 
212-9. Laundry Areas. Laundry• areas shall be provided with illumi- 
nation, laundry circuit shall be an independent circuit. A grounding 
type duplex receptacle outlet shall be mounted on the wall adjacent to 
the laundry area convenient for the use of laundry appliances. 
212-10. Heati.ng. Equipment. Heating equipment, furnaces, or heating 
systems reqmrmg electrical energy for operation or control shall be 

provided with an individual circuit. A disconnect switch shall be pro- 
vided on or adjacent to the unit. 
212-11. Stairways: Stairways an.d or each stair section shall be ade- 
quately illuminated. Lighting outlets shall be controlled by wall 
switches. Wall switches shall be located for convenient and readily 
accessible use. Switches shall not be located where it is necessary to 
use darkened stair or stair sections forxtheir operation. 

All stairwells to finished portions of dwelling occupancies shall be 
provided with multiple switch control, one (1) at the head and the 
other at the foot of the stairway. 
212-12. Service. Service to existing dweUing occupancies shall be at 
least minimum three (3) wire fifty-five (55) ampere capacity. Service 
equipment shall be dead front. Type "S" fuses shall be installed where 
fusible equipment is used. 

I f  the existing service'does not comply with the above and it is then 
necessary to increase service or change service equipment the service 
shall be increased in compliance with Section 230-41(b)(l). 
212-14. Existing Wiring and Electrical Equipment. Existing wiring and 
electrical equipment shall be maintained and used as originally listed 
and designed to be used. All new wiring and electrical equipment 
used to replace existing inadequate wiring shall comply with all pro- 
visions of this code. 
SUBMITTER: Michigan Chapter, IAEI 
SUPPORTING COMMENT: The NEC has been sorely lacking in 
addressing itself to the wiring of existing buildings. As a result, the 
wiring in most older dwelling type occupancies in this country is not 
adequate or safe for the demands placed on it today. Correcting this 
problem is a big job for the electrical industry. Using the present NEC 
as a standard to enforce the rewiring of these presently inadequately 
wired dwelling type occupancies is unreasonable. The Federal Gov- 
ernment has been spending billions of dollars throughout this country 
in many neighborhood conservation projects. The NEC should be 
leading the way by providing guidelines to get this difficult job done. 

We, the Michigan Chapter, for the past fifteen years have used and 
improved upon this standard. We and the various governmental 
agencies, both local and federal know, our standards work and it is a 
standard that can be lived with. Our proposed standard does the job. 
We propose this standard be accepted by the NEC so as to eliminate 
the necessity of each community writing their own standards. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The proposal is beyond the scope of CMP2. See 
Section 90-1 (b). 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

A R T I C L E  2 1 5 m F E E D E R S  

215-2: Reject 
PROPOSAL NO. 145: Amend Section 215-2 to read: 

Feeder conductors shall have an ampacity not lower than required 
to supply the load as computed in Parts B, C, and D of Article 220. 
The minimum sizes shall be as specified in (a)and (b)~below under the 
conditions stipulated. Feeder conductors on single family dwellings 
and mobile homes need not be larger than service-entrance conduc- 
tors. Note 3 of "Fable 310-16 may be used for conductor size. 
SUBMITTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: The feeder demand factor is low enough 
not to cause any problems for conductor loading. This will eliminate 
problems for code enforcement in the field. Some areas are allowing 
this. now without any problems. We believe this proposal will elimi- 
nate unnecessary expense and installation problems within the elec- 
trical industry. There is no basis or justification to require a larger 
"conductor for the same load after it has gone through an overcurrent 
device. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 144. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Duncan, Fleckenstein, Kark, Kasper, Lordi, 
Reign, Van Arsdale, Vaughan, Ware, Zimmerman 

NEGATIVE:  Bowling, Yerke 
EXPLANATION OF VOTE: 

BOWLING: Feeder conductors on single-family dwellings and 
"mobile homes should be allowed the same exception as in Note 3 of 
Table 310-16. 

YERKE: Note 3 of Table 310-16 should be applicable when the 
service-entrance conductors and feeders carry identical loads to a 
single dwelling unit. 

215-2(c): Reject 
PROPOSAL NO. 146: Amend Section 215-2(c) to read: 

(c) Overloaded Feeders. Where at any time feeder conductors are or 
will be overloaded the feeder conductors shall be increased in am- 
pacity to accommodate the actual load served, or the overload condi- 
t ion eliminated. Ampacities as tabulated in Article 310 shall be 
adhered to. 

See Examples 1-8 in Chapter 9 (unchanged)• (Delete second FPN.) 
SUBM1TTER: R. H. Lee, IEEE 
SUPPORTING COMMENT: This proposal suggests a logical and 
practical alternate which is a normal practice. Shifting elements of 
load to other more lightly loaded feeders, or installing additional 
feeders are practical plans, rather than increasing the conductor size 
of an existing feeder. 

FPN 2 is design information and contrary to NEC 90-(1)(c), so 
should be deleted. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The present wording is adequate, and the FPN 
has been found to be useful. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bowling, Duncan, Fleckenstein, Kark, Kasper, 
Reign, Van Arsdale, Vaughan, Ware, Yerke, Zimmerman 

NEGATIVE: Lordi 
EXPLANATION OF VOTE: 

LORDi:  A clarification. 

Code-Making Panel No. 2 

215-2: Reject 
PROPOSAL NO. 144: Feeder conductors shall have an ampacity not 
lower than required to supply the load as computed in Parts B, C, 
and D of Article 220. The minimum sizes shall be as specified in (a) 
(b) below under the conditions stipulated. Note 3 of Tables 310-16 
and 310-19 may be used for feeder conductors for mobile homes and 
single family dwellings. 
SUBMITTER: Jim Fleshman, Idaho State Electrical Inspector 
SUPPORTING COMMENT: There are several areas allowing this 
now witl~out any problems with conductor loading. The demand 
factor on these feeders are very low in most cases not more than 30%. 
This proposal will eliminate unnecessary expense to the consumer 
and problems within the inspecting departments. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Present requirements are for feeders. The use 
of service-entrance conductor ampacities in accordance with the 
submittal lacks sufficient supporting evidence. 
VOTE ON PANEL RECOMq~ENDATION: 

AFFIRMATIVE:  Bowling, Duncan, Fleckenstein, Kark, Kasper, 
Lordi, Reign, Van Arsdale, Vaughan, Ware, Zimmerman 

NEGATIVE: Yerke 
EXPLANATION OF VOTE: 

YERKE: Note 3 of Table 310-16 should be applicable when the 
service-entrance conductors and feeders carry identical loads to a 
single dwelling unit. 

I 

215-8: Reject 
PROPOSAL NO. 147: Amend Section 215-8 to read: 

On a 4-wire delta-connected secondary where the midpoint of one 
phase is grounded to supply lighting and similar loads. The phase 
conductors having the higher voltage to ground shall be identified by 
an outer finish that is "red" in color. Such identification shall be 
placed at any point where a connection is made if the neutral con- 
ductor is also present. 
SUBMITTER: Jim Fleshman, IAEI-Northwest Section 
SUPPORTING COMMENT: The color "red" has been used for the 
Red Leg Delta System for years in the Northwest area. The installers 
are using all kinds of color markings on this type of installation now, 
which is causing problems with inspections and power company 
connections. With the color "red" identified as the High Leg nation- 
ally there can be no doubt as to what it means. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The present wording is adequate. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

215-9: Accept 
PROPOSAL NO. 148: Replace "may" with "shall be permitted to." 
SUBMITTER: CMP2. 
SUPPORTING COMMENT: Editorial. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
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215-9: Reject 
PROPOSAL NO. 149: Delete this Section. 
SUBMITTER: Ralph H. Lee, Wilmington, Del. 
SUPPORTING COMMENT: A ground-fault circuit protector of sen- 
sitivity required for personnel protection would be responsive to the 
(capacitive) charging current of about 200 ft. of wiring. In the very 
probable event of the total circuit and extension cord wiring of the 
multiple circuits served by such a feeder, exceeding this length, the 
GFCI would trip even without any leal~age in any of the devices or 
portable tools. So since the contemplated system is inherently in- 
operable, the section should be deleted. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: This is considered to be an acceptable alterna- 
tive to other requirements. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bowling, Duncan, Fleckenstein, Kark, Kasper, 
Lordi, Reign, Ware, Van Arsdale, Yerke, Zimmerman 

NOT VOTING: Vaughan 
EXPLANATION OF VOTE: 

VAUGHAN:  More study. 

215-9: Reject 
PROPOSAL NO. 150: Amend Section 215-9 to read: 

Feeders supplying 15 and 20 ampere receptacle branch circuits may 
be protected by a listed ground-fault circuit-interrupter in lieu of 
provisions for such interrupters as specified in Section 210-8(a) 
amended. 
SUBMITTER: John M. Wall, Central California Chapter, IAEI 
SUPPORTING COMMENT: For the protection and convenience of 
personnel, placing of the GFCI is important in assuring a continuous 
consciousness of the safety protection provided. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The present wording is ,adequate. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

A R T I C L E  2 2 0 m B R A N C H - C I R C U I T  
AND F E E D E R  C A L C U L A T I O N S  

Code-Making Panel No. 2 
I 

220-2re(New): Accept 
PROPOSAL NO. 151: Add the following as Section 220-2. Renumber 
the following Sections to accommodate this addition. 
2211-2 Definitions See Section 210-2 for Definitions 
SUBMITTER: Working Group of CMP2 by D. C. Fleckenstein 
SUPPORTING COMMENT: See Proposal No. 1. 
PANEL RECOMMENDATION: Accept 
PANEL COMMENT: The proposal shall be correlated with CMP1 
action. 
VOTE ON PANEL RECOMMENDATION: Unanimously affÉrmative 

220-2(a) Exception No. 1: Reject , 
PROPOSAL NO. 152: Substitute "Overcurrent Device" for "Conduc- 
tors" in Article 220-2, Exception No. 1. 
SUBMITTER: D. J. Ball, Newport News, Va. 
SUPPORTING COMMENT: The conductor is not the part of the 
circuit under special consideration. It is the "Assembly, including the 
overcurrent devices protecting t h e . . . "  

Conductors are often sized over 100% load for voltage drop and 
may be capable of carrying more load than the overcurrent device. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The present wording is correct. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-2(b): Accept 
PROPOSAL NO. 153: In the third sentence replace "'occupancies" 
with "unit(s)." 
SUBMITTER: Working Group of CMP2 by D. C. Fleckenstein 
SUPPORTING COMMENT: See Proposal No. 1. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-2(b): Reject 
PROPOSAL NO. 154: In the fifth line of Subsection 220-2(b) substi- 
tute the word "residential" for the word "dwelling." 
SUBMITTER: National Association of Home Builders 
SUPPORTING COMMENT: This is an editorial amendment in con- 
junction with our proposed new definition for Residential Occupancy. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 153. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Table 220-2(b): Accept 
PROPOSAL NO. 157: Change the seventh line of the Table reading 
"Dwellings (Other Than Hotels)" to "Dwelling Units." 
SUBMITTER: National Association of Home Builders 
SUPPORTING COMMENT: This is an editorial amendment in 
conjunction with our proposed new definition for "dwelling unit." 
PANEL RECOMMENDATION: Accept 
PANEL COMMENT: Proposal is same as Proposal No. 158. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Table 220-2(b): Accept 
PROPOSAL NO. 158: Amend seventh entry under "'Type of Occu-" 
pancy" to read: "Dwelling Units." 
SUBMITTER: Working Group of CMP2 
SUPPORTING COMMENT: See Proposal No. I. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Table 220-2(b): Reject 
PROPOSAL NO. 156: After Garages-Commercial (Storage), add 
Garages, Repair. 2 watts per square foot. 
SUBMITTER: IAEI, Michigan Chapter 
SUPPORTING COMMENT: There has been much confusion as to the 
amount of light and wattage required in a commercial repair garage. 
At least two (2) watts per square foot are required otherwise unap- 
proved wiring methods are used to provide needed light. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Supporting evidence is inadequate. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Table 220-2(b): Accept 
Secretary's Note: It was the action of  the Correlating Committee  that 

there was a lack of consensus in the voting. 
PROPOSAL NO. 159: Recommend revising unit load per square feet 
for office buildings from a minimum of 5 watts per square foot to 3 
watts per square foot. 
SUBMrI~ER: L. A. Bello, Syska & Hennessy 
SUPPORTING COMMENT: There are buildings that have been and 
are being designed where the actual connected lighting loads are down 
to 2 watts per square foot (due to task oriented lighting, lower levels 
of illumination, etc.) in addition, lower matching capacity air con- 
ditioning equipment is being provided to meet these new lower power 
and energy levels. Under such circumstances to require wiring two 
and one half times the connected loads (5 watts per square foot vs 2 
watts per square foot) seems totally unnecessary and wasteful. 

In the unlikely event that future requirements should dictate a re- 
turn to higher lighting levels and power requirements, major me- 
chanical/electrical system renovations would be required and 
obviously additional feeder capacities might have to be provided at 
that time. Note, however, that a 3 watt per square foot National Elec- 
tric Code requirement could still remain in effect since it would only 
be a "minimum" requirement. 

We would also point out that a government agency that is not 
obliged to follow NEC requirements (although they usually do) have 
recently permitted this criteria for one of their ,buildings. 
PANEL RECOMMENDATION: Accept 
PANEL COMMENT: Acceptance is conditional on receiving addi- 
tional acceptable supporting evidence from interested parties. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bowling, Duncan, Kasper, Lordi, Reign, Van 
Arsdale, Vaughan, Ware, Yerke 

NEGATIVE: Fleckenstein, Kark, Zimme~man 
EXPLANATION OF VOTE: 

FLECKENSTEIN: The data presented were inadequate to justify 
an indication of acceptability. 

ZIMMERMAN: Panel should have documented data to support 
this change before agreeing to accept. The submitter did not submit 
even one detailed example nor did he test as to prevailance of the 
reduced levels except by generalities. 

48 



215-9: Reject 
PROPOSAL NO. 149: Delete this Section. 
SUBMITTER: Ralph H. Lee, Wilmington, Del. 
SUPPORTING COMMENT: A ground-fault circuit protector of sen- 
sitivity required for personnel protection would be responsive to the 
(capacitive) charging current of about 200 ft. of wiring. In the very 
probable event of the total circuit and extension cord wiring of the 
multiple circuits served by such a feeder, exceeding this length, the 
GFCI would trip even without any leal~age in any of the devices or 
portable tools. So since the contemplated system is inherently in- 
operable, the section should be deleted. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: This is considered to be an acceptable alterna- 
tive to other requirements. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bowling, Duncan, Fleckenstein, Kark, Kasper, 
Lordi, Reign, Ware, Van Arsdale, Yerke, Zimmerman 

NOT VOTING: Vaughan 
EXPLANATION OF VOTE: 

VAUGHAN:  More study. 

215-9: Reject 
PROPOSAL NO. 150: Amend Section 215-9 to read: 

Feeders supplying 15 and 20 ampere receptacle branch circuits may 
be protected by a listed ground-fault circuit-interrupter in lieu of 
provisions for such interrupters as specified in Section 210-8(a) 
amended. 
SUBMITTER: John M. Wall, Central California Chapter, IAEI 
SUPPORTING COMMENT: For the protection and convenience of 
personnel, placing of the GFCI is important in assuring a continuous 
consciousness of the safety protection provided. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The present wording is ,adequate. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

A R T I C L E  2 2 0 m B R A N C H - C I R C U I T  
AND F E E D E R  C A L C U L A T I O N S  

Code-Making Panel No. 2 
I 

220-2re(New): Accept 
PROPOSAL NO. 151: Add the following as Section 220-2. Renumber 
the following Sections to accommodate this addition. 
2211-2 Definitions See Section 210-2 for Definitions 
SUBMITTER: Working Group of CMP2 by D. C. Fleckenstein 
SUPPORTING COMMENT: See Proposal No. 1. 
PANEL RECOMMENDATION: Accept 
PANEL COMMENT: The proposal shall be correlated with CMP1 
action. 
VOTE ON PANEL RECOMMENDATION: Unanimously affÉrmative 

220-2(a) Exception No. 1: Reject , 
PROPOSAL NO. 152: Substitute "Overcurrent Device" for "Conduc- 
tors" in Article 220-2, Exception No. 1. 
SUBMITTER: D. J. Ball, Newport News, Va. 
SUPPORTING COMMENT: The conductor is not the part of the 
circuit under special consideration. It is the "Assembly, including the 
overcurrent devices protecting t h e . . . "  

Conductors are often sized over 100% load for voltage drop and 
may be capable of carrying more load than the overcurrent device. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The present wording is correct. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-2(b): Accept 
PROPOSAL NO. 153: In the third sentence replace "'occupancies" 
with "unit(s)." 
SUBMITTER: Working Group of CMP2 by D. C. Fleckenstein 
SUPPORTING COMMENT: See Proposal No. 1. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-2(b): Reject 
PROPOSAL NO. 154: In the fifth line of Subsection 220-2(b) substi- 
tute the word "residential" for the word "dwelling." 
SUBMITTER: National Association of Home Builders 
SUPPORTING COMMENT: This is an editorial amendment in con- 
junction with our proposed new definition for Residential Occupancy. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 153. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Table 220-2(b): Accept 
PROPOSAL NO. 157: Change the seventh line of the Table reading 
"Dwellings (Other Than Hotels)" to "Dwelling Units." 
SUBMITTER: National Association of Home Builders 
SUPPORTING COMMENT: This is an editorial amendment in 
conjunction with our proposed new definition for "dwelling unit." 
PANEL RECOMMENDATION: Accept 
PANEL COMMENT: Proposal is same as Proposal No. 158. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Table 220-2(b): Accept 
PROPOSAL NO. 158: Amend seventh entry under "'Type of Occu-" 
pancy" to read: "Dwelling Units." 
SUBMITTER: Working Group of CMP2 
SUPPORTING COMMENT: See Proposal No. I. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Table 220-2(b): Reject 
PROPOSAL NO. 156: After Garages-Commercial (Storage), add 
Garages, Repair. 2 watts per square foot. 
SUBMITTER: IAEI, Michigan Chapter 
SUPPORTING COMMENT: There has been much confusion as to the 
amount of light and wattage required in a commercial repair garage. 
At least two (2) watts per square foot are required otherwise unap- 
proved wiring methods are used to provide needed light. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Supporting evidence is inadequate. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Table 220-2(b): Accept 
Secretary's Note: It was the action of  the Correlating Committee  that 

there was a lack of consensus in the voting. 
PROPOSAL NO. 159: Recommend revising unit load per square feet 
for office buildings from a minimum of 5 watts per square foot to 3 
watts per square foot. 
SUBMrI~ER: L. A. Bello, Syska & Hennessy 
SUPPORTING COMMENT: There are buildings that have been and 
are being designed where the actual connected lighting loads are down 
to 2 watts per square foot (due to task oriented lighting, lower levels 
of illumination, etc.) in addition, lower matching capacity air con- 
ditioning equipment is being provided to meet these new lower power 
and energy levels. Under such circumstances to require wiring two 
and one half times the connected loads (5 watts per square foot vs 2 
watts per square foot) seems totally unnecessary and wasteful. 

In the unlikely event that future requirements should dictate a re- 
turn to higher lighting levels and power requirements, major me- 
chanical/electrical system renovations would be required and 
obviously additional feeder capacities might have to be provided at 
that time. Note, however, that a 3 watt per square foot National Elec- 
tric Code requirement could still remain in effect since it would only 
be a "minimum" requirement. 

We would also point out that a government agency that is not 
obliged to follow NEC requirements (although they usually do) have 
recently permitted this criteria for one of their ,buildings. 
PANEL RECOMMENDATION: Accept 
PANEL COMMENT: Acceptance is conditional on receiving addi- 
tional acceptable supporting evidence from interested parties. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bowling, Duncan, Kasper, Lordi, Reign, Van 
Arsdale, Vaughan, Ware, Yerke 

NEGATIVE: Fleckenstein, Kark, Zimme~man 
EXPLANATION OF VOTE: 

FLECKENSTEIN: The data presented were inadequate to justify 
an indication of acceptability. 

ZIMMERMAN: Panel should have documented data to support 
this change before agreeing to accept. The submitter did not submit 
even one detailed example nor did he test as to prevailance of the 
reduced levels except by generalities. 

48 



KARK: While a few buildings have been built with lighting sys- 
tems consuming two watts per square foot, this was accomplished 
with rather sophisticated lighting equipment and IES design pro- 
cedures which are not commonly used in actual practice. We do agree 
that those practices and products do tend to reduce lighting loads but 
are convinced that they will not be in common usage for several years. 
Consequently, the tendericy will be to continue the older and more 
mature equipment and design practices until the newer versions gain 
the general recognition they perhaps deserve. Therefore, it is believed 
that lighting loads in office buildings will continue to be more than 3 
.watts, per square foot as described on page 31 of the "Impact Assess- 
ment of ASHRAE Standard 90-75" made for FEA .by Arthur D. 
Little, Inc., which indicates that typical lighting loads in office build- 
ings are in 4.5 to"5.5 watts per square foot range.Also, while 2 watts 
per square foot buildings do exist, as shown in the Arthur D. Little 
report, the impact, of ASHRAE 90-75 would be to result in lighting 
loads of 3.5 watts per square foot in offices. 

These comments are made with recognition of the fact that while 
the 3 watts per square foot level mentioned in the proposal is a 
"minimum," historically there has been a tendency to accept the N.E. 
Code values as a standard in design. 

It is also pointed out that if the three watts per square foot minimum 
i;vere used as a design guide and the use of the building changed to 
require a higher load capacity, it would be extremely expensive to go 
back and install new equipment. 

220-2(c): Reject 
PROPOSAL NO. 155: Include "Duplex 'convenience outlets" with 
"Other outlets" in Article 220-2(b) (220-2(c) 1975 NEC). 
SUBMrIffER: D. J. Ball, Newport News, Va. 
SUPPORTING COMMENT: Intent is not clear. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The present wording is adequate. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

220-2(c): Accept 
PROPOSAL NO. 160: Amend the first paragraph to read: 

(c) Other Loads---All Occupancies. In all occupancies the minimum 
load for each outlet for general-use receptacles and outlets not used 
for general illumination shall be not less than the following, the loads 
shown being based on nominal branch-circuit voltages. 
SUBMITTER: Code Making Panel No. 2. 
SUPPORTING COMMENT: To clarify the requirements for compu- 
tation of branch circuit loads. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

220-2(c)(2): Reject 
PROPOSAL NO. 161: Atnend Section 220-2(c)(2) to read: 

(2) Outlet for motor load(s)--See Sections 430-22, 430-24, 430- 
53 and Article 440. 
SUBMITTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: It is common practice in many jurisdic- 
tions to permit two motor-driven appliances, or one motor and other 
loads on a single brancl~ circuit in violation of Section 430-53 in res- 
idential occupancies for other than air conditioning loads. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The proposal would not be helpful in the com- 
p~ation of branch-circuit loads. 
VOTE ON PANEL RECOMMENDATION:  

AFFIRMATIVE:  Duncan, Fleckenstein, Kark, Kasper, Lordi, 
Reign, Van Arsdale, Vaughan, Ware, Yerke, Zimmerman 

NEGATIVE: Bowling 
EXPLANATION OF VOTE: 

BOWLING: This would act as a guideline to inspectors. 

220-2(c): Reject 
PROPOSAL NO. 162: Amend Section 220-2(c) Footnote to read: 
*This provision shall not be applicable to receptacle outlets pro- 
vided for the connection of stationary equipment as described in 
Section 400-7. 
SUBMITTER: International' Association of Electrical Inspectors 
SUPPORTING COMMENT: Many modern portable kitchen ap- 
pliances require over 1000 watts at 120 volts for proper operation. 
The existing wording of the Code permits extension of two 20- 
ampere appliance circuits to kitchen, pantry, breakfast room, dining 
room, family room, outdoor receptacles and refrigeration equipment• 
By deleting residential appliance circuits from the present exception, 
a limit will be placed on the number of outlets on a single branch 
circuit by the 180-volt ampere rating. This will control the balancing 

of loads on each branch circuit and promote installation of additional 
20-ampere appliance circuits. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The present wording is adequate. 
VOTE ON PANEL RECOMMENDATION:  

AFFIRMATIVE:  Duncan, Fleckenstein, Kark, Kasper, Lordi, 
Reign, Van Arsdale, Vaughan, Ware, Yerke, Zimmerman 

NEGATIVE: Bowling 
EXPLANATION OF VOTE: 

BOWLING: The appliance circuits in dwellings have been ex- 
tended to cover so many rooms that a limitation should be made on 
these circuits. 

220-2(c) Exception No. 1: Accept / 
PROPOSAL NO. 163: In Subsection 220-2 under Exception No. 1, 
change the last sentence to read: 
The requirements o f  this section shall not apply to resMenttal 
or'cupaJlcies. 
SUBMITTER: National Association of Home Builders 
SUPPORTING COMMENT: This is an editorial amendment in con- 
junction with our proposed new definition for Residential Occupancy. 
PANEL RECOMMENDATION: Accept as revised. Revise the last 
sentence by substituting "dwelling unit(s)" for "dwellings." 
PANEL COMMENT: This change is consistent with other terminol- 
ogy recommendations. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-2(d): Reject 
PROPOSAL NO. 166: In Subsection 220-2(d) change all of the words 
"dwelling" to "'residential." 
SUBMITTER: National Association of Home Builders 
SUPPORTING COMMENT: This is an editorial amendment in con- 
junction with our proposed new definition for Residential Occupancy. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal Nos. 164 and 165. 
VOTE ON PANEL RECOMMENDATION:  Unffnimously affirmative 

220-2(d)(1): Accept 
PROPOSAL NO. 164: Amend title and first ,sentence to read as 
follows: 

(1) Dwelling Units. Loads for structural additions to an existing 
dwelling unit or to a previously unwired portion of an existing dwell- 
ing unit, either of which exceeds 500 square feet, shall be computed 
in accordance with ~b) above. 
SUBMITTER: Working Group of CMP2 
SUPPORTING COMMENT: See Proposal No. 1. 
PANEL RECOMMENDATION: Accept as revised. Revise by adding 
to the proposal the substitution of "units" for "'occupancies" in the 
second sentence. 
VOTE ON PANEL RECOMMENDATION:  ~Unanimously affirmative 

220-2(d)(2): Accept 
PROPOSAL NO. 165: Amend to read as follows: 

(2) Other than Dwelling Units. Loads for new circuits or extended 
circuits in other than dwelling units shall be computed in accordance 
with either (b) or (c) above. 
SUBMITTER: Working Group of CMP2 by D. C. Fleckenstein 
SUPPORTING COMMENT: See Proposal No. 1. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

220-3(b): Reject 
PROPOSAL NO. 167: 220-3(b) In addition to the number of branch 
circuits determined in accordance with (a) above at least two (2) 
twenty (20) ampere capacity branch circuits with a minimum of two 
(2) kitchen receptacle outlets per circuit shall be installed for the smaJl 
appliance load in kitchens. The required number of kitchen recep- 
tacle outlets shall be equally divided between these two (2) circuits. 
These kitchen circuits shall be permitted to be extended to supply 
receptacle outlets in the pantry, dinette, breakfast room and dining 
areas but shall not supply other outlets. Outlets on circuits so ex-, 
tended shall be equally divided between the two (2) circuits. 
SUBMITTER:/AEI, Michigan Chapter .- 
SUPPORTING COMMENT: To provide equal loading and utilization 
of the two (2) appliance circuits. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The proposal will not assure equal loading on 
the circuits. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 
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220-3(b): Reject 
PROPOSAL NO. 168: (HOD from 1975 NEC)" 
Revise Section 220-3(b) to read: 

, (b) Small Appliance Branch Circuits, Dwelling Occupancies. For the 
small appliance load, excluding refrigeration equipment, in kitchen, 
pantry, family room, dining room, and breakfast room of dwelling 
occupancies, two or more 20-ampere appliance branch circuits, in 
addition to the branch circuits specified in Section 220-3(a), shall be 
provided for all receptacle outlets in these rooms, and such circuits 
shall have no other outlets. 

Receptacle outlets supplied by at least two appliance receptacle 
branch circuits shall be installed in the kitchen. 

At least one 20-ampere branch circuit shall be provided to supply 
only refrigeration equipment. 

At least one 20-ampere branch circuit shall be provided for laundry 
receptacle(s) required in Section 210-22(b). I 

Receptacle outlets installed' solely, for the support of, and the 
power supply for, electric clocks may be installed on lighting branch 
circuits. 

A 3-wire, l15/230-volt branch circuit is the equivalent of two 
115-volt receptacle branch circuits. 
SUBMITTER: IAEl/Approved • . 
SUPPORTING COMMENT: Modern frost-free refrigerators, with 
current demands ranging upward to 7.5 amperes, are causing frequent 
opening of overcurrent devices when connected to small appliance 
branch circuits which also supply receptacles used for counter top 
appliances such as toasters, fryers, etc. 

Discussion at the Eastern Section Annual Meeting in September 
1972 indicated that this is occurring throughout that area. It was 
therefore unanimously agreed that a separate circuit to supply only 
refrigeration equipment should be required. 

As proposed, this Section will eliminate the majority of instances of 
overcurrent device tripping due to refrigeration load. Admittedly, it 
will not prevent the connection of more than one unit of refrigeration 
equipment on the same circuit. However, a request for more than one 
such receptacle will be an indication of the expected load, thereby 
alerting the electrician to consider if overloading of the circuit may 
occur and if more than one such refrigeration circuit will be required. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Insufficient evidence to warrant addition of the 
recommended circuit. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-3(b) and (b)(1): Accept 
PROPOSAL NO. 169: Replace "occupancies" with "'finit" in the title 
and in the text, inserting "a" before "dwelling" in the text. 
SUBMITTER: Working Group of CMP2 by D. C. Fleckenstein 
SUPPORTING COMMENT: See Proposal No. 1. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-3(b)(1): Rejec t 
PROPOSAL NO. 171: Amend Section 220-3(b)(1) to read'. 

(b) Small Appliance Branch Circuits, Dwelling Occupancies. 
(1) In addition to the number of branch circuits determined in 

accordance with (a) above, two or more 20-ampere branch circuits 
shall be provided for the small appliance loads, including refrigeration 
equipment in any area used for food preparation or dining, in dwell- 
ing occupancies. The required number of kitchen receptacles shall 
be divided equally between these two circuits. These kitchen circuits 
may be extended to supply receptacles in pantry, dinette, breakfast 
room and dining room, but shall not supply other outlets. No more 
than six receptacles shall be connected to each two-wire circuit or 
equivalent. Clock and fan outlets may be connected to lighting 
circuits. 
SUBMI'Iq'ER: Southern California Chapter of IAEI, Uniform Wiring 
Committee 
SUPPORTING COMMENT: When a residence has a family room, 
dining room, and kitchen, the number of receptacles installed on one 
circuit has no restriction. Some limitation as to the number of current 
consuming outlets is needed to assure an installation which will func- 
tion properly. The exception to (1) does not say that outside recepta- 
cles may be installed on a small appliance branch circuit supplying 
kitchen receptacles, but it does imply this may be done. This would 
permit a patio to have receptacles supplied by a small appliance 
branch circuit. Using the terms dining room, family room, etc., 
causes enforcement problems. The owner can change the name of the 
room from "family" to "recreation," and so change the wiring re- 
quirements. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The proposal would not assure equality in load 
division. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-3(b)(1): Reject 
PROPOSAL NO. 172: Revise to permit built-in gas ovens with elec- 
tric service only for' lights, clocks, or timers or listed cord-connected 
garbage disposal units to be connected to lighting circuits in dwelling 
occupancies. 
SUBMITTER: Intersectional Committee Electrical Task Force 
SUPPORTING COMMENT: If a gas range had only a clock, light or 
timer it would not seem proper to connect it to an appliance circuit 
whereas if the range has a receptacle and it is possible to plug a small 
appliance into it, it should be on an appliance circuit. A listed cord- 
connected garbage disposal unit should also be covered by 220-3(b)(1). 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Covered by present requirements. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-3(b) and (c): Reject 
PROPOSAL NO. 170: In Subsections 220-3(b) and (c) change all of 
the words "dwelling" to "residential." 
SUBMITTER: National Association of Home Builders 
SUPPORTING COMMENT: This is an editorial amendment in con- 
junction with our proposed new definition for residential occupancy. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal Nos. 169 and 173. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-3(c): Accept 
PROPOSAL NO. 173: Replace "occupancies" with "unit" in the title. 
SUBMITTER: Working Group of CMP2 by D. C. Fleckenstein 
SUPPORTING COMMENT: See Proposal No. 1. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-3(c): Accept 
PROPOSAL NO. 174: Add "This circuit shall have no other outlets." 
SUBMITTER: Working Group of CMP2 
SUPPORTING COMMENT: To clarify the limitation of the circuit 
to the supply of laundry appliances. 
PANEL RECOMMENDATION: Accept 
VOTE ON ,PANEL RECOMMENDATION: Unanimously affirmative 

220-3(d): Reject o 
PROPOSAL NO. 175: Move.(d) to (f) and amend (d) to read: 

(d) Unfinished attic space which is adaptable to living space and is 
accessible to permanent stairs shall be provided with at least one in- 
dependent circuit which shall terminate in one receptacle outlet. 
SUBMITTER: IAEI, Michigan Chapter 
SUPPORTING COMMENT: To provide for future wiring of this space 
when it is turned into living quarters. Experience has proved that 
many existing circuits are overloaded when extension cord wiring 
and other unapproved methods are used by untrained persons when 
finishing off these areas into living space. 
PANEL RECOMMENDATION: Reject . , 
PANEL COMMENT: Carknot anticipate the future use of unfinished 
space. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-3(d): Reject 
PROPOSAL NO. 176: Amend Section 220-3(d) to read: 

(d) Food Waste Disposers, Dwdling Occupancies. One 15 or 20 
ampere circuit shall be run to a switched outlet at the sink location in 
each residential kitchen for connection of a food waste disposer. 
SUBMITrER: Southern California Chapter of IAEI, Uniform Wiring 
Committee 
SUPPORTING COMMENT: Most modern dwellings are equipped 
with a food waste disposer as an aid to sanitation. This proposed sub- 
section, while not requiring such equipment to be installed, will 
facilitate installation when it is desired with much less cost to the 
homeowner. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The proposal is not directed to improving safety. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-3(e)--(New): Reject 
PROPOSAL NO. 177: Add a new (e) as follows: 

(e) Fixed Space Heating Equipment, Dwelling Occupancies. Where 
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space heating equipment is to be installed at least one 15 ampere 
branch circuit shall be installed. 
SUBMITTER: IAEI, Michigan Chapter 
SUPPORTING COMMENT: To assure continuity of heat in the dwell- 
ing, this heating equipment shall be divorced from other circuits. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The proposal is not directed to improving safety. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-13: Accept 
PROPOSAL NO. 183: Replace "occupancies" with "units" in the 
title and in the text. 
SUBMITTER: Working Group of CMP2 by D. C. Fleckenstein 
SUPPORTING COMMENT: See Proposal No. 1. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-3(e)--(New): Reject 
PROPOSAL NO, 178: Add (e) to Section 220-3, to read: 

(e) Load Evenly Proportioned Among Branch Circuits. Where the 
load is computed on ff watts per-square-foot basis, the load, insofar 
as practical, shall be evenly proportioned among the branch circuits 
according to their ampacities. 

See Examples 1, l(a), l(b), l(c), and 4. Chapter 9. 
SUBMITTER- Southern California Chapter of IAEI, Uniform Wiring 
Committee 
SUPPORTING COMMENT: Most modern dwellings are equipped 
with a food waste disposer as an aid to sanitation. This proposed sub- 
section, while not requiring such equipment to be installed, will 
facilitate installation when it is desired with much less cost to the 
homeowner. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The proposal is not directed to improving safety. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-10: Reject 
PROPOSAL NO. 179: Change the title of Section 220-10 from" Gen- 
eral to General, Conventional Calculations. 
SUBMITTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: There is a definite need for identifying 
the method used in calculating a load. The established method is 
normally found in Part B of this Article. There is a need to show its 
relationship with the new method titled Optional Calculations. This 
will eliminate any confusion we have had in the past as to which 
method the designer chose to use. 

The term conventional as used here is based on the definition found 
ih Webster's Dictionary. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The title is adequate. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Duncan, Fleckenstein. Kark, Kasper, Lordi, 
Reign, Van Arsdale, Vaughan, Ware, Yerke, Zimmerman 

NEGATIVE:  Bowling 
EXPLANATION OF VOTE: 

BOWLING: The term "general" is too broad a term. 

Table 220-11: Accept 
PROPOSAL NO. 180: Amend thefirst  entry under "Type of Occu- 
pancy" to read: "Dwelling Units." 
SUBMITTER: Working Group of CMP2 by D. C. Fleckenstein 
SUPPORTING COMMENT: See Proposal No. 1. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Table 220-11: Accept 
PROPOSAL NO. 181: In the first line of the Table change "Dwelling-- 
Other Than Hotel" to read "Dwelling Units." 
SUBMITTER: National Association of Home Builders 
SUPPORTING COMMENT: This is an editorial amendment in con- 
junction with our proposed new definition for "dwelling unit." 
PANEL RECOMMENDATION: Accept 
PANEL COMMENT: Same as Proposal No. 180. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-13: Reject 
PROPOSAL NO. 182: Change the word "nondwelling" to "non- 
residential" and the word "'dwelling" to "residential." 
SUBMITTER: National Association of Home Builders 
SUPPORTING COMMENT: This is an editorial amendment in con- 
junction with our proposed new definition for residential occupancy. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 183. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-13: Reject 
PROPOSAL NO. 184: Add paragraph: 

Receptacle outlets shall be supplied by minimum No. 12 AWG in 
industrial plants, machine shops, service garages, gasoline stations 
or similar occupancies and shall be limited to four (4) per circuit. 
SUBMITTER: IAEI, Michigan Chapter 
SUPPORTING COMMENT: Overloaded receptacle circuits are 

, prevalent when wired to present NEC standards. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Insufficient supporting evidence. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-13: Reject 
PROPOSAL NO. 185: Add a paragraph: Receptacle outlets shall not 
be connected to circuits supplying general lighting, including office 
portions of buildings. 
SUBMITTER: IAEI, Michigan Chapter 
SUPPORTING COMMENT: Our experience shows that receptacle 

.circuits are much more often overloaded resulting in "overloads and 
outages. Opening the overcurrent device on lighting circuits may 
cause a panic. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Insufficient supporting evidence. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-13: Reject 
PROPOSAL NO. 186: Add a paragraph: Receptacle outlets in com- 
mercial buildings shall include not more than eight (8) on No. 12 
AWG conductors and not more than six (6) on No. 14 AWG con- 
ductors. 
SUBMITTER: IAEI, Michigan Chapter L 
SUPPORTING COMMENT: Overloaded receptacle circuits are 
prevalent when wired to present NEC standards. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Insufficient supporting evidence. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-13: Reject 
PROPOSAL NO. 187: Add a paragraph: A readily accessible duplex 
receptacle, fed from any 115 volt receptacle circuit, shall be installed 
on the roof within fifty feet (50) of each rooftop heating, air condition- 
ing, and refrigeration units; or any combination of these units. 
SUBMITTER: IAEI, Michigan Chapter 
SUPPORTING COMMENT: To provide means to service these roof 
top units without resorting to unsafe methods. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Insufficient supporting evidence. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-13: Accept 
PROPOSAL NO. 188: Amend Section 220-13 by adding the words 
"in quotes" and new Table 220-13: In other than dwelling occu- 
pancies, the use of the demand factors for lighting loads in Table 
220-11 or "those shown in Table 220-13" shall be permitted for re- 
ceptacle loads computed at not more than 180 volt-amperes per 
outlet in accordance with Section, 220-2(c)(4). 

Table 220-13 

Demand Factors for Nondwelling Receptacle Loads 

Portion of Receptacle Load Demand 
to which demand factor ap- Factor 
plies (wattage) Percent 

, First 10 kW or less 100 
Remainder over 10 kW at 50 
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SUBMITTER: A. F, Knickrehm, Electrical Contractors of Cal- 
• ifornia/Nevada Inc. 
SUPPORTING COMMENT: Factual studies made on high and low 
rise office and commercial buildings show this demand to be very 
conservative and it should be allowed. The city of Los Angeles Elec- 
tric Utility and Building Departments support this demand by allow- 
ing its use since 1974. The demand is not intended to apply to the 
specific loads of 220-2(c), (1) (2) or (3) or to general lighting loads. 
PANEL RECOMMENDATION: Accept 
PANEL COMMENT: Acceptance is conditional on the Panel receiv- 
ing additional acceptable comments and data from the submitter and 
other interested parties. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-15 Exception No2 2: Accept 
PROPOSAL NO. 189: In the third line substitute "dwelling unit" for 
"single-family dwelling or an individual apartment of a multifamily 
dwelling." 
SUBMITTER: Working Group of CMP2 by D. C. Fleckenstein • 
SUPPORTING COMMENT: See Proposal No. 1. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-16: Accept 
PROPOSAL NO. 190: In the title delete "s" from "Dwellings" and 
add "unit." 
SUBMITTER: Working Group of CMP2 by D. C. Fleckenstein 
SUPPORTING COMMENT: See Proposal No. 1. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-16: Reject 
PROPOSAL NO. 192: Amend the title of Section 220-16 to read: 
Small Appliance and Laundry Loads--Dwelling Units. 

Amend the first three lines of Subsection 220-16(a) to read as 
follows: 

(a) Small Appliance Circuit Load. In each dwelling unit and each 
hotel or motel suite having cooking facilities or a serving pantry. 
SUBMITTER: National,Association of Home Builders 
SUPPORTING COMMENT: This is an editorial amendment in con- 
junction with our proposed new definition for dwelling unit. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal Nos. 190 and 191. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-16(a): Accept 
PROPOSAL NO. 191: Amend the first two lines to read: "In each 
dwelling unit, and." 
SUBMITTER: Working Group of CMP2 by D. C. Fleckenstein 
SUPPORTING COMMENT: See Proposal No. 1. 
PANEL RECOMMENDATION: Accept as revised. Revise proposal 
as follows: Substitute the proposal for the first three lines and delete 
"and" from the proposal. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-16(a): Accept 
PROPOSAl, NO. 193: In the fifth line replace "portable" with "small." 
SUBMITTER: TSC on Definitions of Stationary Appliances 
SUPPORTING COMMENT: Report of TSC. 
To correlate with Section 220-3(b). 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-17: Accept 
PROPOSAL NO. 194: Amend the title to read: Fixed Appliance Load, 
Dwelling and substitute "dwelling unit" for "single-family or multi- 
family dwelling." 
SUBMITTER: Working Group of CMP2 by D. C. Fleckenstein 
SUPPORTING COMMENT: See Proposal No. 1. 
PANEL RECOMMENDATION: Accept as revised. Revise proposal 
by substituting "one-family, two-family or multi-family dwelling" for 
"single family or multi-family dwelling" at the end of the paragraph. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
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220-17: Accept 
PROPOSAL NO. 195: Retitle "appliance feeder load, dwelling." In 
the third line delete "fixed." Insert "fastened in place" between 
"appliances" and "served." 
SUBMITTER: TSC on Definitions of Stationary Appliances 
SUPPORTING COMMENT: Report of TSC. 
PANEL RECOMMENDATION: Accept as revised. Add to the pro- 
posal by adding to the title "Unit(s)." 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-18: Accept 
PROPOSAL NO. 196: In the title and in the text delete "s" from 
"dwellings" and add "unit(s)" following "dwelling." 
SUBMITTER: Working Group of CMP2 by D. C. Fleckenstein ' 
SUPPORTING COMMENT: See Proposal No. 1. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-19: Reject 
PROPOSAL NO. 197: In the title of Section 220-19 change the words 
"Dwellings" to "Dwelling Units." 
SUBMITTER: National Association of Home Builders 
SUPPORTING COMMENT: This is an editorial ameffdment in con- 
junction with our proposed new definition for dwelling units. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 198. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-19: Accept 
PROPOSAL NO. 198: Amend the title to read: 
Electric Ranges and Other Cooking Appliances, Dwelling Units. 
SUBMITTER: Working Group of CMP2 
SUPPORTING COMMENT: See Proposal No. I. 
PANEL RECOMMENDATION: Accept as revised. Revise the pro- 
posal by substituting "'unit(s)" for "units." 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-20: Reject 
PROPOSAL NO. 199: In the title of Section 220-20 change the word 
"Dwelling" to "Dwelling Units." 
SUBMITTER: National Association of Home Builders 
SUPPORTING COMMENT: This is an editorial amendment in con- 
junction with our proposed new definition for dwelling units. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 201. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Table 220-20: Accept 
PROPOSAL NO. 200: Revise title to read: 
Feeder Demand Factors for Kitchen Equipment--Other than Dwell- 
ing Unit(s) 
SUBMITTER: CMP2 
SUPPORTING COMMENT: For consistency in the application of the 
newly defined terms. 
PANEL RECOMMENDATION: Accept 
VOTE ON pANEL RECOMMENDATION: Unanimously affirmati,ve 

220-20: Accept 
PROPOSAL NO. 201: Amend the title to read: 
Kitchen Equipment--Other than Dwelling Units. 
SUBMITTER: Working Group of CMP2 by D. C. Fleckenstein 
SUPPORTING COMMENT: See Proposal No. 1. 
PANEL RECOMMENDATION: Accept as revised.. Revise the pro- 
posal by substituting "unit(s)" for "units." 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-22: Reject 
PROPOSAL NO. 202: Amend the last sentence in the first paragraph 
of 220-22 to read: "There shall be no reduction of the neutral capacity 
for lighting loads." 
SUBMITTER: C. E. Muhleman, Marion, In. 
SUPPORTING COMMENT: This would p~eclude any problems 



developing when a single phasing condition happened to any type of 
lighting system. And single phasing is preferable to having all the 
lights go out in a building. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Supporting evidence is insufficient. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-30: Accept 
PROPOSAL NO. 203: Amend the title to read: 
Optional Calculation--Dwelling Unit. Amend the first two lines to 
read: "For a dwelling unit having the total connected." 
SUBMITTER: Working Group of CMP2 by D. C. Fleckenstein 
SUPPORTING COMMENT: See Proposal No. 1. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Table 220-30: Accept 
PROPOSAL NO. 204: Amend the title to read: 
Optional Calculation for Dwelling Units. 
SUBMITTER: Working Group of CMP2 by D. C. Fleckenstein 
SUPPORTING COMMENT: See Proposal No. 1. 
PANEL RECOMMENDATION: Accept as revised. Revise the pro- 
posal by deleting "s" from "units." 
VOTE ON PANEL RECOMMENDATION.~ Unanimously affirmative 

220-31: Accept 
PROPOSAL NO. 205: Amend the title to read: 
Optional Calculation for Additional Loads in Existing Dwelling Unit. 
Amend the first two lines to read: "For  an existing dwelling unit 
presently being served by an existing 1151230 volt or 120/208." 
SUBMITTER: Working Group of CMP2 by D. C. Fleckenstein 
SUPPORTING COMMENT: See Proposal No. 1. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-31: Accept 
PROPOSAL NO. 206: In the second paragraph delete "and portable 
appliances." Revise the last line to read: "other appliances that are 
permanently connected or fastened in place, at name plate rating." 

Revise the last paragraph to read: "all other appliances fastened in 
place including four or more separately controlled space heating units 
at name plate rating." 
SUBMITTER: TSC on Definitions of Stationary Appliances 
SUPPORTING COMMENT: Report of TSC. See Proposal No. 16, 
CMPI.  
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-32: Accept 
PROPOSAL NO. 207: Amend the title to read: 
Optional Calculation--Multi-family Dwelling 
(a) Delete "h~ving three or more units" in the second line. 
(1) Delete "individual." 
SUBMITI'ER: Working Group of CMP2 by ,D. C. Fleckenstein 
SUPPORTING COMMENT: See Proposal No. 1. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-32(a): Reject 
PROPOSAL NO. 208: Amend Section 220-32 to read as follows: 

(a) It shall be permissible to compute the feeder or service load of 
a multifamily dwelling having three or more units in accordance with 
Table 220-32 instead of the "conventional calculations" found in 
Part B of this article where the following conditions are met: 
SUBMITTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: To clarify this section which fails to give 
proper recognition to design calculations found in Part B and Part C 
which provides us with two entirely different methods of calculating 
a load. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 179. 
VOTE ON PANEL RECOMMENDATION: i 

AFFIRMATIVE:  Duncan, Fleckenstein, Kark, Kasper, Lordi, 
Reign, Van Arsdale, Vaughan, Ware, Yerke, Zimmerman 

NEGATIVE:  Bowling 

EXPLANATION OF VOTE 
BOWLING: Conventional 

posal No. 179. 
calculations were rejected by Pro- 

220-32(a) Exception No. 2--(New): Accept 
PROPOSAL NO. 209: Add Exception No. 2 to 220-32 as follows: 

Exception No. 2: Where two dwelling units are supplied by a single 
feeder and the computed load under Part B of  this Article exceeds 
that for three identical units computed under this section, the lesser 
of  the two loads may be used. 
SUBMITTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: The Code provides an optional method 
of calculating loads on single family dwellings or individual apart- 
ments of multifamily dwellings in 220-30 and for three or more units 
of multifamily dwellings in 220-32. The Code makes no provisions, 
other than conventional calculation method (220-10 through 220-22), 
for two units of a multifamily dwelling supplied by-an individual 
feeder. Many contractors are supplying two units with one feeder and 
very often the method of calculation presently required by the Code 
results in a larger feeder for these two units than would be permitted 
for three identical units calculated under the provisions of 220-32. 
The load on two apartments will never be greater than three units of 
the same type, therefore this proposal will provide a method of com- 
plying with the Code by calculating a "dummy apartment unit" and 
still taking advantage of the diversity allowed in 220-32. 
PANEL RECOMMENDATION: Accept as revised. Revise the pro- 
posal as follows: 

Add a new section: 
220-33. Optional Calculation--Two Dwelling Units. Where two dwell- 
ing units are supplied by a single feeder and the computed load 
under Part B of this article exceeds that for three identical units 
computed under Section 220-32, the lesser of the two loads shall be 
permitted to be used. 

Renumber following sections accordingly. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-32(c)(3): Accept 
PROPOSAL NO. 210: Revise the first paragraph to read "the name 
plate rating of all appliances that are fastened in place, permanently 
connected or located to be on a specific circuit, ranges, wall-mounted 
ovens, counter-mounted cooking units, clothes dryers, water heaters, 
and space heaters." 
SUBMITTER: TSC on Definitions of Stationary Appliances. 
SUPPORTING COMMENT: Report of TSC. See Proposal No. 16, 
CMP1. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-33: Accept 
PROPOSAL NO. 211: Amend text by adding: ~'all of the" after the 
word "include" in the fifth line; adding "within the building or struc- 
ture" after the words "space heating load" in the seventh line; and 
adding a sentence to the end of the second paragraph "Where the 
building or structure load is calculated by this optional method, feed- 
ers within the building or structure shall have ampacity as permitted 
in Part B of this article; however, the ampacity of an individual feeder 
need not be larger than the ampacity for the entire building." 
The revised text will read: 
220-33. Optional Method--Schools. The calculation of a feeder or ser- 
vice load for schools shall be permitted in accordance with Table 
220-33 in lieu of Part B of this article where equipped with electric 
space heating, or air conditioning, or both. The .connected load to 
which the demand factors of Table 220-33 apply shall include all of 
the interior and exterior lighting, power, water heating, cooking, other 
loads, and the larger of the air conditioning load or space heating load 
within the building or structure. 

Feeders and service-entrance conductors whose demand load is 
determined by this optional calculation shall be permitted to have the 
neutral load determined by Section 220-22. Where the building or 
structure load is calculated by this optional method, feeders within the 
building or structure shall have ampacity as permitted in Part B of 
this article; however, the ampacity of an individual feeder need not 
be larger than the ampacity for the entire building. 
SUBMITTER: K. F, Adgate, Edison Electric Institute 
SUPPORTING COMMENT: There have been several questions 
raised that the present language could be interpreted to permit using 
this optional method to calculate the individual feeder loads within a 
building. The documented test data supporting this optional method 
was for all of the load within a building tested as a whole. Since the 
study supporting this method did not contain specific test data on in- 
dividual feeders within a building we recommend the above proposal. 
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PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
COMMENT ON VOTE: 

DUNCAN: This proposal is confusing. The proposer does not 
eliminate feeders from this section but tries to explain them away with 
more words. A more direct approach should be taken. I would suggest 
the proposal be revised as follows: 

Delete "feeder or" in the first sentence. Delete "feeders and" in the 
second paragraph and in the title to Table 220-33. Also delete the 
last sentence of the second paragraph. 

Table 220-40: Accept 
PROPOSAL NO. 213: Amend the title to read: . 
Method for Computing Farm Loads for Other Than Dwelling Unit 
SUBMITTER: Working Group of CMP2 by D. C. Fleckenstein 
SUPPORTING COMMENT: See Proposal No. 1. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously aËfirmative 

f 

220-40(a) and (b): Accept 
PROPOSAL NO. 212: In the titles delete "s" from "dwellings" and 
add "unit." In the text add "unit" between "dwelling" and "shall." 
SUBMITTER: Working Group of CMP2 by D ,C .  Fleckenstein 
SUPPORTING COMMENT: See Proposal No. 1. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-41: Accept. 
PROPOSAL NO. 214: In the third line add "unit" between "dwelling" 
and "load." 
SUBMITTER: Working Group of CMP2 by D. C. Fleckenstein 
SUPPORTING COMMENT: See Proposal No. 1. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Table 220-41 Footnote: Accept 
PROPOSAL NO. 215: Add "'unit" between "dwelling" and "com- 
puted." 
SUBMITTER: Working Group of CMP2 by D, C. Fleckenstein 
SUPPORTING COMMENT: See Proposal No. 1. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affÉrmative 

Article 220 Part Eu(New): Reject 
PROPOSAL NO. 216: Add a new Part E to Article 220: 

Part E--Industrial Premises 
220-50. Industrial Loadings. The feeder or service load capacity of an 
industrial installation shall be provided on the basis of known load 
elements and the various demand and diversity factors applicable to 
the planned use. 
220-51. Feeder Ampacities. Feeder conductors and service capacity 
shall be determined based on Section 220-50, and shall meet the re- 
quirements of Section 215-2. 
SUBMITTER: Ralph H. Lee, Wilmington, DE 
SUPPORTING COMMENT: No information exists in the NEC for 
application to industrial feeders. Since it is inherent by NEC 90-2al 
that the NEC is applicable to industrial installations, such information 
is needed. The proposal supplies this information. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The intent of the proposal is covered under 
Section 90-4. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bowling, Duncan, Fleckenstein, Kark, Kasper, 
Reign, Van Arsdale, Vaughan, Ware, Yerke, Zimmerman 

NEGATIVE: Lordi 
EXPLANATION OF VOTE: 

LORDI: Industrial demand and diversity factors vary widely and 
planned use should apply. 

A R T I C L E  2 2 5 m O U T S I D E  
B R A N C H  CIRCUITS AND F E E D E R S  

Code-Making Panel No. 2 

225-2: Reject 

PROPOSAL NO. 217: Change the term "Hazardous locations" to 
"classified locations" in.two places. 
SUBMITTER: American Petroleum Institute 
SUPPORTING COMMENT: The term "hazardous location" appears 
many times throughout the Code. It connotes continual unsafe 
conditions are present and that personnel should not be present, or at 
least be kept to a bare minimum in number. 

The fact that'an area is classified doesn't mean that the danger of 
fire or explosion is always present. It only means that the possibility 
existS. The danger of fire or explosion is normally not present in 
Division 2 areas. See definition in Section 500-4(b). The majority of 
classified areas in a refinery or chemical plant are Division 2. 

The American Petroleum Institute has recognized this ufidesirable 
terminology and has changed the word "hazardous" to "classified" 
in most recommended practices. 

A similar proposal is being submitted to CMP 14 regarding changes 
in Articles 500 through 516. If accepted by CMP14 the above refer- 
ences in Article 225 would need to be changed to correlate with the 
changes in Articles 500 through 516. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The proposal does not conform to present 
terminology. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bowling, Duncan, Fleckenstein, Kark, Kasper, 
Lordi, Van Ar.sdale, Vaughan, Ware, Yerke, Zimmerman 

NEGATIVE: Reign 
EXPLANATION OF VOTE: 

REIGN: My notes indicate that CMP2 rejected this proposal based 
on information that C M P 14 had previously rejected a similar proposal. 
It is my understanding now that CMP14 accepted a proposal using 
the words, "classified," "nonclassified," "combustible" and "ignit- 
able" in place of hazardous. CMP2 should conform to the new 
terminology. 

225-6(b): Accept 
PROPOSAL NO, 218: Amend Section 225-6(b) to read: 

(b) Festoon Lighting. Festoon lighting shall be supported by messen- 
ger wires, and the current carrying conductors shall not be smaller 
than No. 12. 

See Section 225-25 for outdoor lampholders. Definition: Festoon lighting is 
a string of outdoor lights suspended between two points more than 15 feet apart. 
SUBMITTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: The present wording requires overhead 
conductors to .be a minimum of No. 10, unless these conductors are 
used to support fixtures. When uged to support fixtures, the conductor 
size may be reduced to No. 12, with no limit on the length of the 
span. 
PANEL RECOMMENDATION: Accept 
PANEL COMMENT: Acceptance is conditional on receiving addi- 
tional clarifying information regarding the definition and application 
of the defin.ition of festoon lighting and the hazards associated with 
the present requirements. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

225-10: Accept 
PROPOSAL NO. 219: Change "aluminum-sheathed cable" to "Type 
MC cable" in fourth line of 225-10. 
SUBMITTER: James M. Daly, The Okonite Company 
SUPPORTING COMMENT: Contingent upon acceptance of Proposal 
Articles 331, 332, 333 and 334 to cohsolidate cable Types ALS, CS, 
%nd MC into one Article and Type AC into a separate, new Article 
333. 
PANEL RECOMMENDATION: Accept 
PANEL COMMENT: Acceptance is conditional on action on related 
proposals. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

225-18: Accept 
PROPOSAL NO. 220: Amend Section 225-18 to read: 
225-18. Open conductors of not over 600 volts shall conform to the 
following: 15 ft--spaces accessible to pedestrians only; residential 
driveways, commercial areas and parking lots not subject to truck 
traffic. 18 ft--commercial areas, parking lots subject to truck traffic; 
cultivated or grazing land, roads, streets, alleys in urban areas. 27 ft--  
track rails of railroads (except electrified railroads). 14 ft--along 
roads in rural areas, but not within road right of way. 

FPN No change except more recent date (1976). 
SUBM!TTER: Ralph H. Lee, Wilmington, Del. ', 
SUPPORTING COMMENT: These clearances above ground are 
being revised, as per proposal, in NESC-(C2), because of increased 
height of vehicles and high incidence of personnel injury from pre- 
vious values. 
PANEL RECOMMENDATION: Accept 
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PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
COMMENT ON VOTE: 

DUNCAN: This proposal is confusing. The proposer does not 
eliminate feeders from this section but tries to explain them away with 
more words. A more direct approach should be taken. I would suggest 
the proposal be revised as follows: 

Delete "feeder or" in the first sentence. Delete "feeders and" in the 
second paragraph and in the title to Table 220-33. Also delete the 
last sentence of the second paragraph. 

Table 220-40: Accept 
PROPOSAL NO. 213: Amend the title to read: . 
Method for Computing Farm Loads for Other Than Dwelling Unit 
SUBMITTER: Working Group of CMP2 by D. C. Fleckenstein 
SUPPORTING COMMENT: See Proposal No. 1. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously aËfirmative 

f 

220-40(a) and (b): Accept 
PROPOSAL NO. 212: In the titles delete "s" from "dwellings" and 
add "unit." In the text add "unit" between "dwelling" and "shall." 
SUBMITTER: Working Group of CMP2 by D ,C .  Fleckenstein 
SUPPORTING COMMENT: See Proposal No. 1. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

220-41: Accept. 
PROPOSAL NO. 214: In the third line add "unit" between "dwelling" 
and "load." 
SUBMITTER: Working Group of CMP2 by D. C. Fleckenstein 
SUPPORTING COMMENT: See Proposal No. 1. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Table 220-41 Footnote: Accept 
PROPOSAL NO. 215: Add "'unit" between "dwelling" and "com- 
puted." 
SUBMITTER: Working Group of CMP2 by D, C. Fleckenstein 
SUPPORTING COMMENT: See Proposal No. 1. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affÉrmative 

Article 220 Part Eu(New): Reject 
PROPOSAL NO. 216: Add a new Part E to Article 220: 

Part E--Industrial Premises 
220-50. Industrial Loadings. The feeder or service load capacity of an 
industrial installation shall be provided on the basis of known load 
elements and the various demand and diversity factors applicable to 
the planned use. 
220-51. Feeder Ampacities. Feeder conductors and service capacity 
shall be determined based on Section 220-50, and shall meet the re- 
quirements of Section 215-2. 
SUBMITTER: Ralph H. Lee, Wilmington, DE 
SUPPORTING COMMENT: No information exists in the NEC for 
application to industrial feeders. Since it is inherent by NEC 90-2al 
that the NEC is applicable to industrial installations, such information 
is needed. The proposal supplies this information. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The intent of the proposal is covered under 
Section 90-4. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bowling, Duncan, Fleckenstein, Kark, Kasper, 
Reign, Van Arsdale, Vaughan, Ware, Yerke, Zimmerman 

NEGATIVE: Lordi 
EXPLANATION OF VOTE: 

LORDI: Industrial demand and diversity factors vary widely and 
planned use should apply. 

A R T I C L E  2 2 5 m O U T S I D E  
B R A N C H  CIRCUITS AND F E E D E R S  

Code-Making Panel No. 2 

225-2: Reject 

PROPOSAL NO. 217: Change the term "Hazardous locations" to 
"classified locations" in.two places. 
SUBMITTER: American Petroleum Institute 
SUPPORTING COMMENT: The term "hazardous location" appears 
many times throughout the Code. It connotes continual unsafe 
conditions are present and that personnel should not be present, or at 
least be kept to a bare minimum in number. 

The fact that'an area is classified doesn't mean that the danger of 
fire or explosion is always present. It only means that the possibility 
existS. The danger of fire or explosion is normally not present in 
Division 2 areas. See definition in Section 500-4(b). The majority of 
classified areas in a refinery or chemical plant are Division 2. 

The American Petroleum Institute has recognized this ufidesirable 
terminology and has changed the word "hazardous" to "classified" 
in most recommended practices. 

A similar proposal is being submitted to CMP 14 regarding changes 
in Articles 500 through 516. If accepted by CMP14 the above refer- 
ences in Article 225 would need to be changed to correlate with the 
changes in Articles 500 through 516. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The proposal does not conform to present 
terminology. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bowling, Duncan, Fleckenstein, Kark, Kasper, 
Lordi, Van Ar.sdale, Vaughan, Ware, Yerke, Zimmerman 

NEGATIVE: Reign 
EXPLANATION OF VOTE: 

REIGN: My notes indicate that CMP2 rejected this proposal based 
on information that C M P 14 had previously rejected a similar proposal. 
It is my understanding now that CMP14 accepted a proposal using 
the words, "classified," "nonclassified," "combustible" and "ignit- 
able" in place of hazardous. CMP2 should conform to the new 
terminology. 

225-6(b): Accept 
PROPOSAL NO, 218: Amend Section 225-6(b) to read: 

(b) Festoon Lighting. Festoon lighting shall be supported by messen- 
ger wires, and the current carrying conductors shall not be smaller 
than No. 12. 

See Section 225-25 for outdoor lampholders. Definition: Festoon lighting is 
a string of outdoor lights suspended between two points more than 15 feet apart. 
SUBMITTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: The present wording requires overhead 
conductors to .be a minimum of No. 10, unless these conductors are 
used to support fixtures. When uged to support fixtures, the conductor 
size may be reduced to No. 12, with no limit on the length of the 
span. 
PANEL RECOMMENDATION: Accept 
PANEL COMMENT: Acceptance is conditional on receiving addi- 
tional clarifying information regarding the definition and application 
of the defin.ition of festoon lighting and the hazards associated with 
the present requirements. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

225-10: Accept 
PROPOSAL NO. 219: Change "aluminum-sheathed cable" to "Type 
MC cable" in fourth line of 225-10. 
SUBMITTER: James M. Daly, The Okonite Company 
SUPPORTING COMMENT: Contingent upon acceptance of Proposal 
Articles 331, 332, 333 and 334 to cohsolidate cable Types ALS, CS, 
%nd MC into one Article and Type AC into a separate, new Article 
333. 
PANEL RECOMMENDATION: Accept 
PANEL COMMENT: Acceptance is conditional on action on related 
proposals. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

225-18: Accept 
PROPOSAL NO. 220: Amend Section 225-18 to read: 
225-18. Open conductors of not over 600 volts shall conform to the 
following: 15 ft--spaces accessible to pedestrians only; residential 
driveways, commercial areas and parking lots not subject to truck 
traffic. 18 ft--commercial areas, parking lots subject to truck traffic; 
cultivated or grazing land, roads, streets, alleys in urban areas. 27 ft--  
track rails of railroads (except electrified railroads). 14 ft--along 
roads in rural areas, but not within road right of way. 

FPN No change except more recent date (1976). 
SUBM!TTER: Ralph H. Lee, Wilmington, Del. ', 
SUPPORTING COMMENT: These clearances above ground are 
being revised, as per proposal, in NESC-(C2), because of increased 
height of vehicles and high incidence of personnel injury from pre- 
vious values. 
PANEL RECOMMENDATION: Accept 
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PANEL COMMENT: Acceptance is conditional on adoption of pro- 
posed values in the National Electrical Safety Code. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bowling, Fleckenstein,.Kark, Kasper, Lordi, 
Reign, Van Arsdale, Vaughan, Ware, Yerke, Zimmerman 

NEGATIVE:  Duncan 
• EXPLANATION OF VOTE: 

DUNCAN:  There is no supporting evidence that the 10 and 12 
foot clearances now in the code are not adequate, it is unreasonable 
to impose a minimum of 15 foot ground clearance for open con- 
ductors over residential property. 
COMMENT ON VOTE: 

Z I M M E R M A N :  Favor intent, but this should be correlated with 
final action of NESC findings. 

225-19: Accept 
P, ROPOSAL NO. 221: Amend Section 225-19 to read: 
225-19(a) Over Roofs. Conductors not fully insulated for the operat- 
ing voltage shall have a vertical or diagonal clearance of not less than 
10 ft from the roof surface. 

Except ion N o  I : Fully insulated conductors  shall be permi t ted  to 
have vertical or diagonal clearance o f  3 f t  or more.  

Except ion No.  2: Above  roo f  space accessible to pedestrians,  
vertical clearance shall be not  less than 15 f t  f o r  uninsulated, 8 f t  f o r  
insulated coitductors. 

Except ion No .  3: A b o v e  roo f  space accessible to vehicular traffic, 
vertical clearance shall be not less than 18 f t .  
Existing Exceptions No. 1 and No. 2 become Exceptions No. 4 and 
No. 5. 

(b) From Signs, Chimneys, Radio & Television Antennas,. Tanks, 
Other Nonbuilding or Nonbridge Structures. Clearances, both vertical, 
diagonal and horizontal shall be not less than 5 ft for uninsulated 
conductors, 3 ft for insulated conductors. 

(c) Horizontal Clearances. Clearances shall be not less than 5 ft for 
uninsulated conductors, 3 ft for insulated conductors. 

(d) Final Spans. Same wording as existing 225-19(c). 
(e) Zone for Fire Ladders. Same wording as existing 225-19(d). 

SUBMITTER: Ralph H. Lee, Wilmington, Del. 
SUPPORTING COMMENT:  These clearances are those be'ing adopted 
by NESC (C2) becauge of incidence of personnel injury attributable 
to the previous clearances. 
PANEL RECOMMENDATION: Accept 
PANEL COMMENT: Acceptance is conditional on adoption of pro- 
posed values in the National Electrical Safety Code. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bowling, Fleckenstein, Kark, Kasper, Lordi, 
Reign, Van Arsdale, Vaughan, Ware, Yerke, Zimmerman 

NEGATIVE:  Duncan 
EXPLANATION OF VOTE: 

DUNCAN:  The clearances stipulated in this proposal are geared to 
industrial and commercial application. To require these clearances 
for residential use is unreasonable. There is no supporting evidence 
that the present requirements are unsafe. 
COMMENT ON VOTE: 

ZIMMERMAN: Same as Proposal No. 220. 

225-19: Reject (HOD 1975 NEC) 
PROPOSAL NO. 222: (HOD from 1975 N EC) Revise Section 730-19 
to rehd: 
730-19. Clearance from Buildings. Conductors shall have a clear- 
ance from buildings as follows: 

The term open conductors as used in this Section for voltages over 
600 volts shall mean two or too're individual conductors each spaced 
from the other in open spans regardless of the type of insulation used. 

These requirements apply specifically to open conductors, but 
where other approved wiring methods are employed, it is necessary 
to obtain clearance spacings, etc., as called for by Subsections (a) 
and/or (b) of this Section or by attaching the raceways, cables, or 
messenger-supported cables in an approved manner. 

(a) Over Roofs. 
(1) Open Conductors of Not over 600 Volts. Open conductors of 

not over 600 volts shall not be less than 8 feet from the highest point 
of roofs over which they pass. Conductors attached to roof struc- 
tures shall be substantially supported. Wherever practicable, con- 
ductors crossing over buildings shall be supported on structures 
which are independent of the building. 

Except ion No .  1 : Where  the voltage between conductors  does not 
exceed 300 volts and  the roo f  has  a slope o f  not less than 4 incites in 
12 incites, the clearance may  be not less than 3 feet .  

Except ion No.  2: Open conductors  o f  300 volts or less which do 
not pass  over other than a max i mum o f  4 f ee t  o f  the overhang por- 
tion o f  the roo f  fi)r the purpose  o f  terminath~g at a through- the-roof  
raceway or approved support  may  be maintained at a min imum o f  18 
inches f rom  any portion o f  the roo f  over which the3' pass.  

(2) Open Conductors of over 600 volts but Not More Than 7500 
Volts. Where necessary to pass open conductors of over 600 volts 

and not more than 7500 volts over buildings or structures other than 
central stations, substations and transformer vaults the following 
requirements shall apply: (i) They shall be kept at least 12 feet verti- 
cally above any part of buildings or structures over which they pass; 
(ii) They shall be supported independently of buildings or structures; 
(iii) They shall have the horizontal clearances, as required in (b) of 
this Section, from vertical roof projections such as penthouses, 
smoke stacks, antennas and/or other projections which would tend 
to impair the clearances herein required, except that the horizontal 
clearance of open conductors shall be maintained not less than 6 feet 
horizontally from any balcony, window, stairway, fire-escape or sim- 
ilar point of possible human contact; (iv) There shall be a permanent 
sign reading "High Voltage" placed on the outside of both walls 
immediately beneath where the open conductors pass to warn fire 
departments and others raising ladders, and etc., of the impaired 
clearances. 

(3) Open Conductors of Over 7500 Volts but Less than 15,000 
Volts. Where necessary to pass open conductors of over 7500 volts 
and less than 15,000 volts over buildings or structures other than 
central stations, substations and transformer vaults the following 
requirements shall apply: (i) They shall be kept at least 12 feet verti- 
cally above any part of buildings or structures over which they pass; 
(ii) They shall be supported independently of buildings or structures; 
(iii) They shall have the horizontal clearances, as required in (b) of 
this Section from vertical roof projections such as penthouses, 
smoke stacks, antennas and/or other projections which would tend 
to impair the clearances herein required, except that the horizontal 
clearance of open conductors shall be maintained not less than 8 feet 
horizontally from any balcony, window, stairway, fire-escape or sim- 
ilar point of possible human contact; (iv) There shall be a permanent 
sign reading "High Voltage" placed on the outside of both walls 
immediately beneath where the open conductors pass to warn fire 
departments and others raising ladders, and etc., of the impaired 
clearances. 

(4) Open Conductors of over 15,000 Volts over Buildings or Struc- 
tures. Open conductors of over 15,000 volts shall not pass over 
buildings or structures other than central stations, substations and 
transformer vaults. 

(b) Horizontal Clearances. Open conductors of not over 600 volts 
shall not be less than 36 inches from windows, doors, porches, fire- 
escapes, or similar locations and shall conform to the following: 

(1) Zone for Fire Ladders. If buildings exceed three stories, or 50 
feet in height, overhead lines shall be arranged where practicable so 
that a clear space (or zone) at least 6 feet wide will be left either ad- 
jacent to the buildings or beginning not over 8 feet from them, to fa- 
cilitate the raising of ladders when necessary for fire fighting. 

(2) Less Than 7500 Volts. Open conductors of less than 7500 
volts between conductors shall be at least 3 feet horizontally from 
buildings, or structures, unless 12 feet higher than the building, or 
structure. The horizontal clearance governs aboye the roof level to 
the point where the diagonal equals the vertical clearance require- 
ment. From this point the diagonal clearance shall be equal to the 
vertical clearance requirement. See (b)(5) of this Section for min- 
imum horizontal clearance from balcony, window, stairway, and 
fire-escape. 

(3) Exceeding 7500 Volts but Less Than 15,000 Volts. Open con- 
ductors of voltages between 7500 and 15,000 between conductors 
shall be kept at least 8 feet horizontally from buildings or structures 
or their attachments (balcony, platform, stairway, etc.) unless 12 feet 
higher than the building or structure. The horizontal clearance gov- 
erns above the roof level to the point where the diagonal equals the 
vertical clearance requirement. From this point the diagonal clear- 
ance shall be equal to the vertical clearance requirement. 

(4) Exceeding 15,000 Volts. Open conductors of more than 
15,000 volts between conductors shall be kept at least 10 feet hori- 
zontally from all buildings except central stations, sub-stations, and 
transformer vaults, except by written special permission. 

(5) Open Service Drops of Over 600 Volts. Open conductors of 
over 600 volts, used as service drops, may terminate on buildings or 
structures if made by a one point attachment only, when a portion of 
a building or structure is used as a transformer room, switching room 
or motor room pi-ovided: (i) The open conductors are run to the 
building at as nearly a right angle as practicable but in no case at less 
than a 45 ° angle; (ii) The conductors terminate on the wall and not on 
or above the roof, except other than by special permission; (iii) 
There is not more than 3 feet of open conductors between the point 
of attachment and the entrance fitting; (iv) All open conductors are 
maintained not less than 6 feet horizontally from any balcony, win- 
dow, stairway, or similar point of possible human contact; (v) The 
vertical clearance specified in this Section for voltages over 600 
volts are maintained, except that vertical clearances over privately 
or publicly owned property, which is accessible to pedestrians only, 
shall be not less than 17 feet; and (vi) A permanent sign reading 
"High Voltage" is placed on the outside of the wall immediately 
adjacent to the point where the open conductors terminate. 
SUBMITTER: R. A. Niedermeyer, Chief Electrical Inspector, Port- 
land, OR 
SUPPORTING COMMENT: Guidance in the form of specific min- 
imum requirements are necessary in the NEC if this code is to be 
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used by municipalities. The National Electrical Safety Code is out- 
dated and not readily available for industry use and is not definite 
enough for practical use by inspection authorities. We have used the 
proposed change as a local requirement for years. It was developed 
as a real need for guidance, with the local electrical utilities agreeing 
on its content. 

The NEC should be a self-supporting document as it relates to 
electrical safety on or adjacent to private premises. We have not 
found the NEC useful to us in this regard. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Based on action on Proposal No. 226. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

225-19(a): Reject 
PROPOSAL NO. 223: Amend Section 225-19(a) to read: 

(a) Over Roofs. 
Delete Exception No. 1. 

SUBMITTER: Southern California Chapter of IAEI, Uniform Wiring 
Committee 
SUPPORTING COMMENT: The hazard from accidental contact with 
service conductors is the same regardless of the roof pitch. Installa- 
tion of scaffolding or fixed ladders required to repair a steeply pitched 
roof increase the time of exposure to the hazard. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 221. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

225-21: Reject 
PROPOSAL NO,~ 224: (HOD from 1975 NEC) Add a new Section 
600-3 to read: ~ 
600-3. Minimum Clearances of Open Conductors and Service Drops 
from Signs. Unguarded or accessible supply conductors carrying volt- 
ages in excess of 100 volts may be run either beside or over signs. 
The vertical or horizontal clearance to any sign or its attachments 
and supports shall be as listed below. The horizontal clearance gov- 
erns above the sign top level to the point where the diagonal equals 
the vertical clearance requirement. From this point the diagonal 
clearance shall be equal to the vertical clearance requirement. 

(1) Spans 0 to 150 Feet. FOE spans of .0 to 150 feet, the clearance 
shall be as given in the following table. 

Clearances of Open Conductors from Signs 

Voltage of Supply Horizontal Vertical 
Conductors to Clearance Clearance* 

Ground (Feet) (Feet) 

100 to 600 3 3 
601 to 7500 '3 8 
7500 to 15,000 8 8 
15,000 to 50,000 10 10 
Exceeding 50,000 10 plus 0.4 inch 10 plus 0.4 inch 

per kV in excess per kV in excess 

(2) Spans over 150 Feet. For spans over 150 feet, add. 1 foot for each 
ten feet of span length in excess of 150 feet to the clearances required 
in the above table. 

Except ion:  Open spans or service drops which serve a separate 
sign structure may terminate on such structure. 

*No sign shall be installed over an open conductor of over 600 
volts, except by special permission. 
SUBMII"I'ER: R. A. Niedermeyer, Chief Electrical Inspector, Port- 
land, OR 
SUPPORTING COMMENT: The NEC presently does not specify 
clearances necessary when outdoor signs are installed in the vicinity 
of open conductors of various voltages. In our area, sign contractors 
have tried to install outdoor signs where open spans of service drops 
and/or primary voltages up to 12.5 kV were adjacent to the sign. . 

Because the NEC apparently did not cover such situation, the 
City of Portland adopted the proposed requirement. This Code re- 
quirement did eliminate many arguments as to the minumum safety 
requirements. We believe this does belong in the NEC rather than 
any such inclusion in the National Electrical Safety Code. Attached 
is copy of Portland Ordinance (basically included in this porposal). 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 226: 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

225-26--(New): Reject 
PROPOSAL NO. 225: 
225-26 Playgrounds. comply ~ 

(a) All branch circuits to fixed lighting units or ballasts shall 
with the provisions of Articles 210-23,402-2, and 410. 

(1) No fixed lighting unit or ballast shall be tapped onto any 
branch circuit without overload protection of 50 amperes or less 

selected in accordance with all other pertinent and applicable pro- 
visions of the Code. 

(b) All main disconnects for playground lighting shall have a fence, 
wall, or other totally enclosed physical protection entirely around 
such main disconnects with a minimum working space in all direc- 
tions around the main disconnects of three feet. 

(1) Access to the enclosed area shall be to qualified personnel 
only. 

(2) The minimum height of the fence, wall, or physical protection 
shall be five feet. 

(3) An access doorway for qualified personnel shall be provided. 
Such doorway shall be guarded or locked at all times during any 
playground activities involving either children or the general public. 

(4) The enclosed area shall have warning sign stating "Qualified 
Personnel Only," "Danger-Electrical Equipment," "Keep Away," 
"Keep Out," or "Authorized Personnel Only." The sign shall be 
permanently attached to/the doorway area prominently visible. The 
sign shall be made of durable material at least 5 by 7 inches in overall 
dimensions, with letters at least one inch. in height. 

(5) No playground bleacher stands shall ever be placed within 
nine feet in any direction from any Main disconnect, or within six feet 
of any branch circuit switching or overload device for fixed play- 
ground lighting. 

(c) All wooden utility poles serving playground lighting shall be 
individually grounded in accordance with Article 250. All Metallic 
utility poles shall be grounded in accordance with Article 250, when 
used on playgrounds. 

(d) On playgrounds equipped with outdoor swimming pools, foun- 
tains and similar installations, all provisions of Article 680 shall be 
enforced. 
SUBMITTER: Lawrence H. Chapman 
SUPPORTING COMMENT: The above revision is needed by elec- 
tricians and electrical inspection authorities because the 1975 
edition of the National Electrical Code has no specific reference to 
minimum electrical safety standards for playgrounds. Local inspectors 
are often hesitant to enforce Article 225 to playgrounds because of 
the lack of specific mention of playgrounds bringing them into the 
full scope of the National Electric Code. Playgrounds are an area of 
American life which is expanding and have been all too often over- 
looked for electrical hazards to the public and to children. Play- 
grounds are increasingly becoming permanently wired for floodlights, 
with keen public interest focused on the recreational and sports 
activities while the electrical safety aspects of properly wired per- 
manen t facilities often suffers. Seasonal usage and weather play havoc 
with this type of outside electrical equipment also requiring specific 
mention of playgrounds in the Code in the public interest, as well as 
the interest of the local inspection authority, whose interest, after all, 
should be geared to public safety. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The supporting comment does not adequately 
justify the proposal. , 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

225-26--(New): Accept 
PROPOSAL NO. 226: Existing Sections be designated as: 

A. General 
Add a new part following existing Section 225-25 to read: 

B. Over 600 Volts, Nominal 
225-26. Clearance from Ground. 
Conductors not fully insulated for operating voltage shall conform to 

• the following: 
750 to 15,000 to 

15,000 volts 50,000 volts 

feet feet 
Spaces accessible to 
pedestrians only, 
commercial areas and 
parking lots not subject 
to truck traffic 15 17 

/ 

Areas subject to 
truck traffic 20 22 
Track rails of 
railroad (except 
electrified railroads) 28 30 

"SUBMITTER: CMP2 
SUPPORTING COMMENT: To achieve consistency with NESC re- 
qui(ements. 
PANEL RECOMMENDATION: Accept 
PANEL COMMENT: Acceptance is conditional on adoption of pro- 
posed values in the National Electrical Safety Code. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
COMMENT ON VOTE: 

ZIMMERMAN: Favor intent, but this should be correlated with 
final action of NESC findings. 
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KARK: The substance of this proposal may well be considered for 
incorporation appropriately into section 225-18. 

ARTICLE 2 3 0 ~ S E R V I C E S  

Code-Making Panel No. 3 

230-1: Reject 
PROPOSAL NO. 1: Amend Section 230-1 by identifying the sentence 
in existing section as paragraph "(a)" and add the following: 

(b) For integrated electrical systems serving industrial processes, 
including research and testing facilities, such terms as service, service 
conductors, and service equipment, shall apply only to the electric 
-utility (power company) conductors and equipment supplying the 
industrial premises. These terms shall not apply to the electrical con- 
ductors and equipment which supply energy to the various locations 
within the industrial premises. 
SUBMITTER: Manufacturing Chemists Agsociation 
SUPPORTING COMMENT: The proposal will provide a sound basis 
for uniform interpretation throughout the country rather than the 
vague, unenforcible misapplication of Article 230 to areas it was 
never intended to cover. 

The terms associated with "services" (e.g., service, service con- 
ductors, service equipment, etc.), as mentioned in the proposal, 
readily apply to the residential, commercial, or industrial occupancy 
at the connection to the power company. These terms become im- 
practical to apply within the electrical distribution system of an in- 
dustrial complex designed for specific manufacturing functions, 
except for the connection to the power company. 

In the typical large industrial plant the distribution system may take 
the form of a number of separately derived systems alluded to in the 
Code (e.g., 250-5(d), 250-26), and the plant is under single manage- 
ment. Locking and tagging procedures are used to supervise, define 
responsibility for, and control the operation of electrical switching by 
qualified people. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Conflicts with the scope of the existing NEC. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Beard, Cain, Collins, Holoway, Hubble, Huber, 
Jutstrom, Nordholm, Reed, Scott,' Segall, Simmons, Stanback 

NEGATIVE:  Kassebaum 
EXPLANATION OF VOTE: 

KASSEBAUM: i support the intent of this proposal. Contrary to 
the panel comment l vote to reject the proposal because the concept 
is covered by proposals 46A, 50A, and 52A. 

230-2: Reject 
PROPOSAL NO. 3: Amend Section 230-2 to read: 
230-2. Number of Services. 

A building or other structure served shall be supplied by only one 
set of service drop or service lateral conductors. 

Except ion No .  1: For fire p u m p s  where a separate service is 
required. 

Except ion No.  2: For emergency  electrical sys t ems  where a sep- 
arate service is required. 

Except ion No .  3," Mul t ip le-Occupancy  Buildings. 
(a) By special permission,  in mult iple-occupancy buildings where 

there is no available space for  service equipment  accessible to all the 
occupants .  

(b) Buildings o f  multiple occupancy  shall be permi t ted  to have 
two or more separate sets o f  service-entrance conductors  which are 
tapped f rom  one service drop or lateral, or two or more sub-sets  o f  
service-entrance conductors  shall be permi t ted  to be tapped fi 'om a 
single set o f  main service-entrance conductors.  

D E F I N I T I O N  : Sub-sets of service-entrance conductors are taps 
from main service conductors run to service equipment. 

Except ion No .  4: Capaci ty  Requirements .  Two or more  services 
shall be permit ted:  

(a) Where  the capacity requirements  are in excess  o f  3000 am- 
peres  at a sapply voltage o f  600 volts or less," or 

(b) Where  'the load requirements  o f  a single-phase installation 
are greater than the serving agency  normally supplies through one 
service; or 

(c) By special permission.  
Except ion No.  5." Buildings o f  Large ,4 rea. By spec'ial permission,  

f o r  a single building or other structure sufficiently large to make  two 
o r  m o r e  services n e c e s s a r y .  

Exception No.  6." For different cl3aracteristics, such as for  different 
voltages, f requencies ,  or phases,  or Jbr different uses, such as f o r  
different rate schedules.  

Except ion No.  7: For portable and mobile equipment  (sttch as 
mining excavators) ,  the service entrance is that point  in the sys tem 
where the trailing cable is fed .  

SUBMITTER: Open Pit Mining Association, Electrical Division. 
SUPPORTING COMMENT: The protective relaying and/or equip- 
ment for portable and mobile equipment is often located in the power 
system external to the machine. This amendment is requested to 
accommodate these applications. 

We would like to emphasize that this proposal was originated by the 
Open Pit Mining Association, Electrical Division. This association 
is composed of representatives from each of the following areas: 
Utility Companies; Consulting Engineers; Manufacturing Com- 
panies; Mining Companies; Universities. 

This revision represents the consensus of opinion of representatives 
from each of the above areas. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: We do not understand the problem. Insufficient 
supporting comment for CMP3 to determine if another service is 
necessary or if the proposal is related to Section 230-72. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-2: Accept, 
PROPOSAL NO. 4: Amend Section 230-2 to read: Number of  Ser- 
vices. A building or other structure served shall be supplied from one 
location only. (Remainder of section to remain as written.) 
SUBMITTER: Ernest T. Ferro, Burlington; Vermont 
SUPPORTING COMMENT: Presently a service requiring over 400 
amp. capacity requires one or more sets of conductors in parallel (if 
cables are used), because a single service drop or underground lateral 
is required. This causes a m.aximum of available short circuit current. 
Example: 208/120 volt service, 500 kVA transformer, infinite pri- 
mary suplaly, 1400 A service, 100 ft. length, conductor in pav, dlel, 
four 500 MCM cables in parallel. 
Available Short Circuit Current = 22,000 amps. (PARALLELED): 
If our separate service drops or laterals were permitted to four dis- 
connect switches all grouped at one location, then the cable imped- 
ance would be four times as great..Overall impedance would result 
in the following: 
Available Short Circuit Current = 12,500 amps.--four single cables. 
Presently up to six switches are allowed at a service. Why not let a 
separate feeder to each with all joined up at the transformer secondary 
terminals instead of at the building side. 
PANEL RECOMMENDATION: Accept the intent and modify. 

Add Exception No. 7 to read as follows: 
Exception No .  7." For the purpose  o f  Sect ion 230-45 only, under- 

ground sets o f  multiple conductors,  size 1/0 and lai'ger, running to the 
same location and connected  together  at their supply end bat not 
connected  together at their load end shall be considered to be one 
service lateral. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-2: Reject 
PROPOSAL NO. 5: Amend Section 230-2 to read: 
Number of Services. The number of sets of service drops, service 
lateral conductors, or sets or subsets of service-entrance conductors 
for the supply of a single building or other structure shall be limited 
as per this section. 

Definitions: Services of different types are those of different volt- 
ages, frequencies, phases, rate schedules or special required purposes 
such as for emergency duty and fire pump supply. 

Subsets of Service Entrance Conductors are taps from main service 
entrance conductors run to service equipment. 

(a) Service Drops or Laterals. A building or other structure shall be 
supplied by only one set of service drop or service lateral conductors 
for each type of service. 

Exception No .  I : By special permission,  in mnltioc'cupancy build- 
ings where there is no available space f o r  service equipment  accessi- 
ble to all occupants .  

Except ion No.  2." Two or more drops or laterals for  the supply 
o f  the same  type o f  service shdll be permi t ted  where: 

(a) Capaci ty  requirements  are in excess  o f  3000 amperes  at '600 
volts or less; or 

(b) Where  the load o f  a single phase  installation is greater  than 
the servicing agency  normally supplies through one set o f  con- 
dnctors; or 

(c) By special permission,  f o r  a single building or other strneture 
snJficiently large to make  two or more service drops or laterals nec- 
e s s a r 3 L  

(b) Service-Entrance Conductors. A building or other structure shall 
have not more than one set or subset of service-entrance conductors 
for the supply of the same type of sei-vice where tapped from the 
same set of service drop or lateral conductors. 

Exception." In a building o f  multiple occupancy,  each consumer  
shall be permi t ted  to have one set or subset  o f  service-entran'ee con- 
ductors  f o r  the supply o f  each type o f  service tapped front each ser- 
vice drop or lateral. 
SUBM1TTER: G. A. Wintz,Code Consultant 
SUPPORTING COMMENT: The 'amendment is intended to be ed- 

e 
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KARK: The substance of this proposal may well be considered for 
incorporation appropriately into section 225-18. 

ARTICLE 2 3 0 ~ S E R V I C E S  

Code-Making Panel No. 3 

230-1: Reject 
PROPOSAL NO. 1: Amend Section 230-1 by identifying the sentence 
in existing section as paragraph "(a)" and add the following: 

(b) For integrated electrical systems serving industrial processes, 
including research and testing facilities, such terms as service, service 
conductors, and service equipment, shall apply only to the electric 
-utility (power company) conductors and equipment supplying the 
industrial premises. These terms shall not apply to the electrical con- 
ductors and equipment which supply energy to the various locations 
within the industrial premises. 
SUBMITTER: Manufacturing Chemists Agsociation 
SUPPORTING COMMENT: The proposal will provide a sound basis 
for uniform interpretation throughout the country rather than the 
vague, unenforcible misapplication of Article 230 to areas it was 
never intended to cover. 

The terms associated with "services" (e.g., service, service con- 
ductors, service equipment, etc.), as mentioned in the proposal, 
readily apply to the residential, commercial, or industrial occupancy 
at the connection to the power company. These terms become im- 
practical to apply within the electrical distribution system of an in- 
dustrial complex designed for specific manufacturing functions, 
except for the connection to the power company. 

In the typical large industrial plant the distribution system may take 
the form of a number of separately derived systems alluded to in the 
Code (e.g., 250-5(d), 250-26), and the plant is under single manage- 
ment. Locking and tagging procedures are used to supervise, define 
responsibility for, and control the operation of electrical switching by 
qualified people. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Conflicts with the scope of the existing NEC. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Beard, Cain, Collins, Holoway, Hubble, Huber, 
Jutstrom, Nordholm, Reed, Scott,' Segall, Simmons, Stanback 

NEGATIVE:  Kassebaum 
EXPLANATION OF VOTE: 

KASSEBAUM: i support the intent of this proposal. Contrary to 
the panel comment l vote to reject the proposal because the concept 
is covered by proposals 46A, 50A, and 52A. 

230-2: Reject 
PROPOSAL NO. 3: Amend Section 230-2 to read: 
230-2. Number of Services. 

A building or other structure served shall be supplied by only one 
set of service drop or service lateral conductors. 

Except ion No .  1: For fire p u m p s  where a separate service is 
required. 

Except ion No.  2: For emergency  electrical sys t ems  where a sep- 
arate service is required. 

Except ion No .  3," Mul t ip le-Occupancy  Buildings. 
(a) By special permission,  in mult iple-occupancy buildings where 

there is no available space for  service equipment  accessible to all the 
occupants .  

(b) Buildings o f  multiple occupancy  shall be permi t ted  to have 
two or more separate sets o f  service-entrance conductors  which are 
tapped f rom  one service drop or lateral, or two or more sub-sets  o f  
service-entrance conductors  shall be permi t ted  to be tapped fi 'om a 
single set o f  main service-entrance conductors.  

D E F I N I T I O N  : Sub-sets of service-entrance conductors are taps 
from main service conductors run to service equipment. 

Except ion No .  4: Capaci ty  Requirements .  Two or more  services 
shall be permit ted:  

(a) Where  the capacity requirements  are in excess  o f  3000 am- 
peres  at a sapply voltage o f  600 volts or less," or 

(b) Where  'the load requirements  o f  a single-phase installation 
are greater than the serving agency  normally supplies through one 
service; or 

(c) By special permission.  
Except ion No.  5." Buildings o f  Large ,4 rea. By spec'ial permission,  

f o r  a single building or other structure sufficiently large to make  two 
o r  m o r e  services n e c e s s a r y .  

Exception No.  6." For different cl3aracteristics, such as for  different 
voltages, f requencies ,  or phases,  or Jbr different uses, such as f o r  
different rate schedules.  

Except ion No.  7: For portable and mobile equipment  (sttch as 
mining excavators) ,  the service entrance is that point  in the sys tem 
where the trailing cable is fed .  

SUBMITTER: Open Pit Mining Association, Electrical Division. 
SUPPORTING COMMENT: The protective relaying and/or equip- 
ment for portable and mobile equipment is often located in the power 
system external to the machine. This amendment is requested to 
accommodate these applications. 

We would like to emphasize that this proposal was originated by the 
Open Pit Mining Association, Electrical Division. This association 
is composed of representatives from each of the following areas: 
Utility Companies; Consulting Engineers; Manufacturing Com- 
panies; Mining Companies; Universities. 

This revision represents the consensus of opinion of representatives 
from each of the above areas. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: We do not understand the problem. Insufficient 
supporting comment for CMP3 to determine if another service is 
necessary or if the proposal is related to Section 230-72. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-2: Accept, 
PROPOSAL NO. 4: Amend Section 230-2 to read: Number of  Ser- 
vices. A building or other structure served shall be supplied from one 
location only. (Remainder of section to remain as written.) 
SUBMITTER: Ernest T. Ferro, Burlington; Vermont 
SUPPORTING COMMENT: Presently a service requiring over 400 
amp. capacity requires one or more sets of conductors in parallel (if 
cables are used), because a single service drop or underground lateral 
is required. This causes a m.aximum of available short circuit current. 
Example: 208/120 volt service, 500 kVA transformer, infinite pri- 
mary suplaly, 1400 A service, 100 ft. length, conductor in pav, dlel, 
four 500 MCM cables in parallel. 
Available Short Circuit Current = 22,000 amps. (PARALLELED): 
If our separate service drops or laterals were permitted to four dis- 
connect switches all grouped at one location, then the cable imped- 
ance would be four times as great..Overall impedance would result 
in the following: 
Available Short Circuit Current = 12,500 amps.--four single cables. 
Presently up to six switches are allowed at a service. Why not let a 
separate feeder to each with all joined up at the transformer secondary 
terminals instead of at the building side. 
PANEL RECOMMENDATION: Accept the intent and modify. 

Add Exception No. 7 to read as follows: 
Exception No .  7." For the purpose  o f  Sect ion 230-45 only, under- 

ground sets o f  multiple conductors,  size 1/0 and lai'ger, running to the 
same location and connected  together  at their supply end bat not 
connected  together at their load end shall be considered to be one 
service lateral. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-2: Reject 
PROPOSAL NO. 5: Amend Section 230-2 to read: 
Number of Services. The number of sets of service drops, service 
lateral conductors, or sets or subsets of service-entrance conductors 
for the supply of a single building or other structure shall be limited 
as per this section. 

Definitions: Services of different types are those of different volt- 
ages, frequencies, phases, rate schedules or special required purposes 
such as for emergency duty and fire pump supply. 

Subsets of Service Entrance Conductors are taps from main service 
entrance conductors run to service equipment. 

(a) Service Drops or Laterals. A building or other structure shall be 
supplied by only one set of service drop or service lateral conductors 
for each type of service. 

Exception No .  I : By special permission,  in mnltioc'cupancy build- 
ings where there is no available space f o r  service equipment  accessi- 
ble to all occupants .  

Except ion No.  2." Two or more drops or laterals for  the supply 
o f  the same  type o f  service shdll be permi t ted  where: 

(a) Capaci ty  requirements  are in excess  o f  3000 amperes  at '600 
volts or less; or 

(b) Where  the load o f  a single phase  installation is greater  than 
the servicing agency  normally supplies through one set o f  con- 
dnctors; or 

(c) By special permission,  f o r  a single building or other strneture 
snJficiently large to make  two or more service drops or laterals nec- 
e s s a r 3 L  

(b) Service-Entrance Conductors. A building or other structure shall 
have not more than one set or subset of service-entrance conductors 
for the supply of the same type of sei-vice where tapped from the 
same set of service drop or lateral conductors. 

Exception." In a building o f  multiple occupancy,  each consumer  
shall be permi t ted  to have one set or subset  o f  service-entran'ee con- 
ductors  f o r  the supply o f  each type o f  service tapped front each ser- 
vice drop or lateral. 
SUBM1TTER: G. A. Wintz,Code Consultant 
SUPPORTING COMMENT: The 'amendment is intended to be ed- 
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itorial due to the change in the 1975 Code resulting in "one  set of  
service conduc tors"  to read "one  set of  service drop or lateral con- 
duc tors"  leaving some Code  users  bewildered as to the s t a tus  of  
service-entrance conductors .  

Present  definitions and Code  text,  raise the  quest ion as to whether  
one service drop and one set o f  service-entrance conductors  and six 
related subsets  of  service-entrance conductors  are "one  service"  or  
"s ix  or more service."  

The  a m e n d m e n t  is intended to afford guidance to Code  users  in 
that respect.  
PANEL RECOMMENDATION:  Reject  
PANEL COMMENT: In the opinion of  C M P 3 ,  the proposed editorial 
text  does  not  improve the clarity. Paragraph (b) is a subs tant ive  
change that violates Section 230-71. 
VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirmative 

230-2 Exception No. 1: Reject 
PROPOSAL NO. 2: Change  Except ion No. 1 to read: 

For fire pumps  includbTg home or other water  p u m p s  where a 
separate service is required or desired. 
SUBMITTER: Robert  E. Ward,  Code  Consu l tan t  
SUPPORTING COMMENT: In some.a reas  there seem to be prohib- 
itive rules against  a home water  sys tem having a separate service 
from the main. To me a broad interpretation of  a home water  sys tem 
with pump could be classed as a fire pump should the need arise• 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: C M P 3  agrees 9¢ith the intent of  the proposal.  
See Proposal 30B. 
VOTE ON PANEL R E C O M M E N D A T I O N :  Unan imous ly  affirmative 

230-2: Exception No. 5: Reject 
PROPOSAL NO. 6A: A m e n d  first sentence and Except ion No.  5 of  
Section 230-2 to read: 
230-2 Number of Services. Only one set  of  service drop or service 
lateral conductors  shall be installed for a building, s t ructure  or  user ' s  
premises .  

Exception No.  5: Premises  or buildings o f  large area. By special 
permission f o r  a single building or for  premises,  where the area 
served is so large as to make  two or more services necessary.  
SUBMITTER: O. G. Wedekind,  Underwri te rs  Laborator ies  Inc. 
SUPPORTING COMMENT: Section 90-2(a)(1) indicates that  the 
scope of  the N E C  includes premises  o ther  than buildings or other  
s t ructures .  However ,  Section 230-2 fails to make  provision for ser- 
vices to o ther  than buildings. This  omiss ion makes  interpretation of  
Sect ions 210-70, -71 and -72 difficult with respect  to services  at 
widely-separated locations such as on farms where  irrigation pumps  
and other  electrical machinery  cannot  be served by service dis- 
connec ts  grouped at one point. 
PANEL RECOMMENDATION:  Reject  
PANEL COMMENT: The  existing Code  already allows separate  
buildings and s t ructures  to be served by a separate  service. Separate 
services are allowed at widely separated points on a farm for such 
uses  as irrigation pumps ,  etc. 
VOTE ON PANEL RECOMMENDATION:  Unan i mous l y  affirmative 

230-2 Exception Nos. 6 and 7: Reject 
PROPOSAL NO. 6: A m e n d  230-2 as follows: 
230-2 Number of Services. A building or o ther  s tructure served shall 
be supplied by only one set of  service drop or service lateral con- 
ductors.  

Exception No.  6: For different characteristics, such as for  different 
voltages, f requencies ,  or phases,  or for  different uses, such as for  
different rate schedul'es. 

Exception No.  7: By special permission, where tile installation o f  
motorized equipment  or other loads create objectionable power  
surges. 
SUBMITTER: Mark Egyed,  Pleasantville, N.Y.  
SUPPORTING COMMENT: In buildings where  voltage continuity is 
important  (e.g. in schools,  where lighting makes  up the majority of  the 
power  load), a specific load creating objectionable power  surges  
could be isolated by means  of  a separate  service drop. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: This  would encourage an exces s ive ,number  of  
services to a building or o ther  s t ructure  for various reasons.  There  
are better ways  available that can solve the problem. See Section 
230-2 Except ions  4 and 6. 
VOTE ON PANEL RECOMMENDATION:  Unan i mous l y  affirmative 

230-22: Accept 
PROPOSAL NO. 7: A m e n d  Section 230-22 to read: 
230-22. Individual conductors  of  mul t iconductor  cable shall be in- 

sulated or covered w i t h  thermoplast ic  or  vulcanizable material. 
(Delete " rubber  or other.")  
SUBMITTER: Ralph H. Lee, Wilmington,  Del. 
SUPPORTING COMMENT: Delete  " rubber  or  other ,"  as rubber  as 
such is rarely used currently,  and would be included in "vulcanizable"  
in any event.  
PANEL RECOMMENDATION:  Accep t  
VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirmative 

230-24: Reject 
PROPOSAL NO. 8: A m e n d  Section 230-24 to read: 
,230-24. Clearances  for services shall conform to Sections 225-18 and 
225-19. 
SUBMITTER: Ralph H. Lee, Wilmington,  Del. 
SUPPORTING COMMENT: The  c learances  for outside branch cir- 
cuits and services have the same requirements ,  so require no duplica- 
tion in the two different articles. -, 
PANEL RECOMMENDATION:  Reject  
PANEL COMMENT: This  is an unnecessa ry  editorial change.  
VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirmative 

230-24(b): Reject 
PROPOSAL NO. 9: Revise paragraph 230-24(b) to read: 

(h) Clearance From Ground. Service-drop conductors  when not  in 
excess  of  600 volts shall have  the following min imum clearance from 
ground:  

l0 f ee t - - above  finished grade, s idewalks or  from any platform or 
projection from which they might be reached;  . 

12 f ee t - -ove r  residential dr iveways;  
15 f ee t - -ove r  commercial  and agricultural areas  not  subject  to 

vehicular  traffic; 
18 f ee t - -ove r  public streets,  alleys, roads,  agricultural areas, 

dr iveways,  and industrial and commercia l  areas  subject  to vehicular  
traffic. 
SUBMITTER: Karl K. Pence, Fort  Wayne ,  I n d i a n a  
SUPPORTING COMMENT: The  National  Electrical Code is intended 
to insure safe installations. This  paragraph of  the code has allowed 
some unsafe  condit ions to develop in a growing number  of  ins tances  
over  recent  years.  

The  cause  of this has  been the advent  of  unusual ly  high vehicles  
operating in and around commgrcial  and industrial buildings such as 
sani tainer  trash removal  trucks.  

One  of  four utilities in this jurisdictional area reported 21 instances  
involving commercial  or  industrial buildings where  service-drops 
were snagged and torn down by various type vehicles imposing a 
serious threat to the  safety of  the people in the immediate  area and to 
the building being served.  

Of  the 21 buildings, 75% were torn down by sanitainer type 
vehicles. The  remaining 25% occurred from unusual  type vehicular  
traffic such as construct ion vehicles being at the site. Electrical ser- 
vices involved were in compliance with present  code requirements .  
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Clearances  as stated in the 1975 N E C  are con- 
sidered to be suitable. 
VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirmative 

230-28: Reject 
PROPOSAL NO. 10: I would like to suggest  an addition to the National  
Electrical Code (Article 230-28) to read: where metallic raceway is 
used as a service mas t  to support  the service drop from the power  or 
utility company  to be insulated from the mast .  
SUBMITTER: Elmore Joiner, St. August ine ,  Florida 
SUPPORTING COMMENT: The  service ma~ts are usually galvanized 
conduit ,  the utility companies  use copper, a luminum, or copper-clad 
wires and attach to the mas t  with what  type o f  fas tener  they happen to 
have on hand which is in direct contras t  to Article 346-1(b) where  
practicable dissimilar metals  in contact  anywhere  in the sys tem shall 
be avoided to eliminate the possibility of  galvanic action, we elec- 
tricians have to abide by this. 

Where  the power  sys tem is of  the grounded sys tem the power  
companies  use  the neutral wire for the aerial support  of  the other  
wires also they use  a bare neutral wire which is a t tached to the 
support ing mas t  if galvanized conduit  this puts  the neutral of  the 
sys t em and the condui t  in parallel with each other  according to 
Article 310-4 this is not  allowed under  any c i rcumstances  whatever .  

This  would stop .the neutral from splitting up and feeding back 
through the conduit  to the utility company  a t tachment  at the mast ,  
somet imes  at hight you can see a faint spark if the a t t achment  bale is 
loose or vibrated jus t  right. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: This  appears  to be a local problem and not  a 
proven hazard.  When  a bare neutral conduc tor  is installed in a service 
mas t  it may touch at several  points in the service conduit .  
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VOTE ON PANEL RECOMMENDATION: Unanimously affirrrlative 

230-30 Exception: Accept 
PROPOSAL NO. 11: Change the Exception to read: 

4. Bare aluminum or copper-clad alumimtm when part  o f  a cable 
assembly  approved f o r  the purpose  and having a moisture- and 
f i tngus-resistaat  oater covering. 
SUBMITTER: William H. Pitts, Quincy, Mass. 
SUPPORTING COMMENT: Exception No. 4 is now being applied to 
allow bare aluminum or copper-clad aluminum installed underground 
in a raceway when not part of a cable assembly approved for the 
purpose. 
PANEL RECOMMENDATION: Modify to read as follows: 
230-30. Insulation. Service lateral conductors shall be insulated for 
the applied voltage. 

Exception: A grounded  conduc'tor shall be permi t ted  to be un- 
insulated as fo l lows:  

4. A laminum or copper-clad aluminum without individual insula- 
tion or covering when part  o f  a cable assembly  approved for  the 
purpose  and having a mois ture- ,and f i tngus-resistant  outer covering 
when used in a raceway or for  direct burial. 
.VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-40(a) Exception: Accept 
PROPOSAL NO. 13: Change the Exception to read: 

4. Bare aluminum or copper-clad aluminum when part  o f  a cable 
assembly  approved f o r  the purpose  and having a moisture- and 
f i tngus-resistant  outer covering. 

5. Bare aluminum or copper-clad a lumbulm used in raceways  shall 
not be installed within 18 inches o f  the earth. 
SUBMITTER: William H. Pitts, Quincy, Mass. 
SUPPORTING COMMENT: Exception No. 4 is now being applied to 
allow bare aluminum or copper-clad aluminum installed underground 
in a raceway when not part of a cable assembly. Not permitting bare 
aluminum or copper-clad aluminum within 18 inches of the earth is in 
keeping with the requirement of Section 250-92(a). 
PANEL RECOMMENDATION: Accept 4 modified to read: 
230-40. Insulation of Service-Entrance Conductors. 

Exception: A grounded  conductor  shall be permi t ted  to be an- 
insldated as fol lows:  

4. A luminum or copper-clad a luminum without individual in- 
sulation or covering when part  o f  a cable assembly  approved f o r  the 
purpose  and having a moisture- and fangus-res is tant  outer covering 
when used in a raceway or for" direct burial  

Reject Exception part 5. 
VOTE ON PANEL RECOMMENDATION: 13nanimously affirmative 

230-40(b)- Accept 
PROPOSAL NO. 12: Amend Section 230-40(b) to read: Open 
individual conductors which enter the building or other structure 
shall be "covered with thermoplastic or vulcanizable material." 
SUBMITTER: Ralph H. Lee, Wilmington, Del. 
SUPPORTING COMMENT: Rubber is rarely used in modern con: 
struction, and in any event, is included in the "vulcanizable" category. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-41(d)m(New): Reject 
PROPOSAL NO. 14: Amend Section 230-41 by adding subsection 
230-41(d) to read: 

(d) Minimum size of service entrance conductors and equipment. 
(1) Services shall be sized in accordance with the following 

provisions: 
(a) Service conductors and equipment shall be sized in accor- 

dance with the provisions of this code. 
(b) Service conductors, busbars and equipment ratings shall 

not be less than 80% of the combined capacity of the service switches 
or circuit breakers. 
SUBMITTER: Paul W. Plattner, Electrical Engineer 
SUPPORTING COMMENT: This requirement has been in our city 
code many years and is supported by local utilities and contractors' 
associations. Without this requirement, any sized service fused switch 
may be installed and fused to protect the conductor for overcurrent. 
At any later date, these fuses can easily be changed to carry increased 
load, but not protect the wire. Some electricians do not know that the 
service conductor on the supply side of the service switch is pro- 
tected for overcurrent at the service switch. This requirement estab- 
lishes a minimum for safety. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: This proposal does not recognize diversity. The 

minimum size of service-entrance conductors is already covered; 
sized to carry the load. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-43: Accept 
PROPOSAL NO. 15: Add "intermediate metal conduit" to Section 
230-43 so that revised text will read as follows: 
230-43. Wiring Methods for 600 Volts or Less. Service-entrance con- 
ductors shall be installed in accordance with the applicable require- 
ments of this Code covering the type of wiring methods used and 
limited to the following methods: (1) open wiring on insulators; (2) 
rigid metal conduit: (3) "intermediate metal conduit"; (4) electrical 
metallic tubing; (5) service entrance cables; (6) wireways; (7) bus- 
ways; (8) auxiliary gutters; (9) rigid nonmetallic conduit; (10) cable- 
bus: or (11) mineral-insulated metal-sheathed cable." 
SUBMITTER! Allied Tube & Conduit Corporation 
SUPPORTING COMMENT: This proposal adds intermediate metal 
conduit to Section 230-43. Tentative Interim Amendment No. 205 
dated June 23, 1975 made this addition to the 1975 Code to correct 
the omission of intermediate metal conduit due to inadvertent error 
in correlation. This proposal is in accordance with Part C--Rules of 
Procedure--Tentative Interim Amendments to the National Electrical 
Code, Section 110, Paragraph 116 of the Rules of Procedure for the 
NFPA Electrical Section and the National Electrical Code Com- 
mittee. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-43: Reject 
PROPOSAL NO. 15A: Amend Section 230-43 to read: After "(2) 
rigid metal conduit," add '~(3) intermediate metal conduit" and in- 
crease existing numbers 3 through 10 to 4 through 11. 
SUBMITTER: R. H. Lee 
SUPPORTING COMMENT: The new utility grade conduit is ap- 
proved for use in areas which include service entrances, so it should 
be added here. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 15. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-43: Accept 
PROPOSAL NO. 16: Amend wiring methods by inserting: "(10) 
cable tray" and renumbering last method as (11). 
SUBMITTER: Manufacturing Chemists Association 
SUPPORTING COMMENT: There is a need for recognition of cable 
ir~ cable tray as an entirely satisfactory wiring method for service- 
entrance conductors. This wiring method is already included in 318- 
2(a)(7). 

Industrial experience by our member companies has shown that 
cable in cable tray is equally as safe as the ten wiring methods in- 
dicated. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-43: Reject 
PROPOSAL NO. 17: Amend Section 230-43 to add "Intermediate 
Metal Conduit" to the list of wiring methods acceptable for service- 
entrance conductors. 
SUBMITTER: Pacific Coast Electrical Association 
SUPPORTING COMMENT: This wiring method is suitable for this 
purpose. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 15. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-43: Reject 
PROPOSAL NO. 18: Amend Section 230-43 to read: Change first 
sentence by adding: 
"or (11) electrical plastic tubing." 
SUBMITTER: Carlon, An Indian Head Company 
SUPPORTING COMMENT: See supporting comments for Section 
000--Electrical Plastic Tubing. If this conduit is included in a separate 
article rather than included in Article 347, this amendment will be 
apropos. Electrical Plastic Tubing is satisfactory for this type of 
service when properly installed and protected. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Plastic tubing does not provide enough me- 
chanical protection for unfused conductors. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

• / 
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230-43: Accept 
PROPOSAL NO. 19: Revise  Section 230-43 to read " . . .  (9)cablebus;  
(10) mineral- insulated metal-sheathed cable; or  (11) Type  MC metal- 
clad cable." 
SUBMITTER: James  M. Daly, The  Okoni te  C ompany  
SUPPORTING COMMENT:  Type  MC metal-clad cable offers more 
mechanical  protection than service-entrance cable and has been used 
satisfactorily by industrials over  the past 20 years. It is permitted in 
230-202(b)(3) for use over  600 volts as "mul t iconductor  cable ap- 
proved for the purpose ."  Section 250-55 implies that  it is permitted, 
"Where  served from a cont inuous  underground metal-sheathed cable 
sys tem,  the sheath or a rmor  of underground service c a b l e . .  "' 

Therefore,  for clarity, Type  M C  c~.ble should be included in 230-43. 
Type  MC cables will also provide the physical protection required 

for the service conductors .  Type  MC cables mus t  meet  more str ingent 
physical requirements  than Schedule 80 rigid nonmetallic condui t  
which is permitted in (8). The  Underwri ters  Laboratories  test  re- 
qui rements  are as follows: 

Type MC Cable 

Crush  Tes t  2000 Ibs. on cable 
between a fiat steel 
plate and a a/4" drill 
rod perpendicular  to 
the cable axis 

Impact  Tes t  50-foot pounds  
on cable laid across  
a/4" drill rod 

PANEL RECOMMENDATION:  A c c e p t  

Schedule 80 
Nonmetallic Conduit 

2000 lbs. on 6" 
sample 

150 to 525-foot 
pounds  on conduit  
on flat.surface 

VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirmative 

230-47: Reject 
PROPOSAL NO. 20: To 'rewrite Section 230-47 to read as follows: 
Conduc tors  and separate  sets of  service conductors  other  than the 
service conductors  supplying a single occupancy shall not  be installed 
in the same raceway or service-entrance cable. 
SUBMITTER: Bert Frey,  1AEI Code Consul tant  
SUPPORTING COMMENT: Although there is nothing considered 
electrically hazardous  when more than one set of  service conductors  
is installed in a single raceway,  there is a lways the chance  that if one 
set of  service-entrance conductors  burn out  it will take other  sets with 
it. When  this happens,  there could be t imes the occupants  would 
panic and hurt  themselves .  Unde r  emergency conditions,  we are 
having to depend on windows for lighting for escape.  In the modern  
structure of  today outside windows are a rarity. 

If  these  services are installed in single raceways enclosing single 
set of  service conductors  the efficiency of the sys tem would be 
improved even under  abnormal  conditions.  

We prohibit branch circuits and feeders from the service raceway 
for several  reasons.  One,  a fire could start  in a service raceway and 
before tripping an overcurrent  device wipe out  other  sets of  service- 
entrance conductors .  And  second, burn until the insulation ~s burned 
off the conductors  and even though the overcurrent  device has  opened 
branch circuit conductors  or other  conductors  could still be energized 
and start  fires or hurt someone.  
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT:  There  are legitimate installations where  the 
installer can not  avoid having service conductors  for more than one 
occupancy  in the same raceway.  

For  example;  Line.and load conductors  in multiple meter  sockets.  
VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirmative 

230-50(a): Accept 
PROPOSAL NO. 21: Add "intermediate  metal condui t"  to Section 
230-50(a) so that  revised text  reads as follows: 

(a) Service-Entrance Cables. Service-entrance cables, where  sub- 
jec t  to severe physicM damage,  such as where installed in exposed  
places near  dr iveways or coal chutes ,  or where  subject  to contact  
with awnings,  shutters ,  swinging signs,  or  similar objects, shall be 
protected in any of  the following ways:  (1) by rigid metal conduit ;  
(2) by " intermediate  metal condui t" ;  (3) by rigid nonmetall ic conduit  
suitable for the location; (4) by electrical metallic tubing; or (5) by 
other  approved means.  
SUBMITTER: Allied Tube  and Coriduit Corporat ion 
SUPPORTING COMMENT:  This  proposal adds intermediate metal 
conduit  to Section 230-50(a). Tenta t ive  Interim A m e n d m e n t  No.  205 
dated June 23, 1975 made this addition to the 1975 Code to correct  
the omission of  intermediate metal conduit  due to inadvertent  error 
in correlation. This  proposal is in accordance  with Part C - - R u l e s  of  
P rocedure - -Ten ta t ive  Interim A m e n d m e n t s  to the .National Electri- 
cal Code,  Section 110, Paragraph 116 of the Rules of  Procedure for 
the N F P A  Electrical Section and the National  Electrical Code 
Commit tee .  

PANEL RECOMMENDATION:  Accep t  
VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirmative 

230-50(a): Accept 
PROPOSAL NO. 22: Revise last line of  Section 230-50(a) to read, 
" . . .  tubing; (4) as Type  M C  metal-clad cable; or (5) by other  ap- 
proved means . "  
SUBMITTER: James  M. Daly,  The  Okoni te  C o m p a n y  
SUPPORTING (~OMMENT: Type  MC cables will provide the phys- 
ical protection required for the service conductors .  Type  MC cables 
mus t  meet  more str ingent physical requirements  than Schedule 80 
rig!d nonmetallic conduit .  The  Underwri te rs  Laboratories  test  re- 
qmrement s  are as follows: 

Schedule 80 
(Nonmetallic Conduit) 

2000 lbs. on 6" 
sample 

Type MC Cable 

Crush  Tes t  2000 lbs. on cable 
between a flat steel 
plate and a a/4" 
drill rod perpendi- 
cular to the cable 
axis. 

Impact  Tes t  50-foot pounds  150-525-foot 
on cable laid across  pounds  .on condui t  
3/4" drill rod on flat surface 

PANEL RECOMMENDATION:  Accep t  
VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirmative 

230-50(b): Accept 
Secretary's Note: It was the action of  the Correlating Committee that 

there was a lack of consensus in the voting. 
PROPOSAL NO. 23: A m e n d  Section 230-50(b) to read: 

(b) Individual-open conductors  and cables other than service en- 
t rance cables shall not be installed "with clearances less than re- 
quired in Section 225-18 or 225-19" or where exposed  to physical 
damage.  
SUBMITrER:  Ralph H. Lee, Wilmington, Del.  
SUPPORTING COMMENT:  This  entry supplies correlation with the 
basic clearance figures. 
PANEL RECOMMENDATION:  Accep t  the intent. Modify by chang-  
ing 8 feet to 10 feet in Section 230-50 of  the existing Code to require 
the same clearance a~s specified in the N E S C  
VOTE ON PANEL RECOMMENDATION:  

A F F I R M A T I V E :  Cain, Collins, Holloway, Hubble,  Huber,  
Kassebaum,  Nordholm,  Reed, Scott, Segall, Stanback 

N E G A T I V E :  Beard, Juts t rom,  S immons  
EXPLANATION OF VOTE: 

-BEARD:  The  intent of  the proposal is not  satisfied by simply 
changing 8 ft. to 10 ft. in Sec. 230-50. As  indicated by the submit ter ' s  
support ing commen t  his intent was to correlate 230-50(b) with the 
basic clearance figures in 225-18 and 225-19. The  modifying o f  
230-50 by . the  Panel (i.e. 10 ft. f rom 8 ft.) is really a proposal u n to .  
itself. 

J U T S T R O M :  In my opinion, Section 230-50 should have an ex- 
ception to agree with the existing 1973 edition of the National  Elec- 
trical Safety Code.  I suggest  the following: 

Exception: Open service-entrance conductors, limited to 150 volts 
to ground, shall be permitted to be installed within 8 feet  o f  grade 
level where the form o f  the building will not permit 10 fee t  clearance. 

S I M M O N S :  It is my unders tanding that the N E S C  may  require 
clearance of  open conductors  to be 10 feet above finish grade. This,  
of  course,  would conform to Section 225-18. In any case,  it will not  
do any harm to retain the present  Section 230-50(b) until the N E S C  
is finalized, f 

230-62(c)--(New): Reject 
PROPOSAL NO. 24: Add 230-62(c) as follows: 

(c) Dead Front. Single phase,  0 to 100 ampere  service equipment  
shall be dead front in residential occupancies  up to and including 
four (4) family dwellings. 
SUBMITTER: Michigan Chapter ,  I .A.E.I.  
SUPPORTING COMMENT: For  the safety and protection of  gen- 
erally untrained public, possibly children, housewives ,  senior citizens 
and others  who are forced to service or replace overcurrent  protection 
in such equipment ,  many t imes while in the dark. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT:  The  existing wording is adequate.  N o  support-  
ing field data has been provided. 
VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirmative 

230-63: Reject 
PROPOSAL NO. 26: Add the following to Section 230-63: 
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Service equipment or enclosures shall provide an accessible, ex- 
ternal means for connecting intersystem bonding and grounding con- 
ductors. 
SUBMITTER: O. B. Gibson, Secretary, Telephone Group 
SUPPORTING COMMENT: Many systems are required to be bonded 
or grounded to the electric service in order to eliminate differences in 
potential between the systems in the event of power faults or light- 
ning. Lack of system interconnection can result in severe shock and 
fire hazard. Such connections are most effective when made directly 
to the service enclosure where equipment grounding conductors and 
the grounded circuit conductor are all interconnected. 

lnterconnection is necessary for lightning rod systems (250-46 and 
Lightning Protection Code-NFPA78), communication systems 
[800-31(b)(5)], CATV [820-22(f)], piping systems (250-80 & 81), 
antenna protection systems, metallic siding systems, etc. This cannot 
practically be achieved unless there is an external, accessible means 
available at the service since such bonds are usually installed after 
the service is installed by craft responsible for the installation of the 
other system. Most previous services provided such grounding and 
bonding means in the form of accessible metal conduits, grounding 
conductors or fittings. An increasing number of services, however, 
are being installed with no accessible metal parts to which connec- 
tions can be made due to the use of plastic service conduit, plastic 
meter bases, and flush mounted panelboards. Where such is the case, 
a means for achieving the necessary bonding should be provided. 
Suitable means would include an appropriate lug, terminal or tapped 
hole on the outside of a service enclosure, fitting, meter base or the 
like, or the Use of metallic conduit to which the interconnecting con- 
ductors can be attached without disturbing or entering service en- 
closures. 

Similar proposals have been submitted for Section 230-63 and 
250-71. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: We believe that this connection should be lo- 
cated away from the actual service equipment and all other equip- 
ment connected to the grounding electrode conductor. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Beard, Collins, Holloway, Hubble, Huber, 
Jutstrom, Kassebaum, Nordholm, Reed, Scott, Segall, Simmons, 
Stanback " 

NOT VOTING: Cain 
COMMENT ON VOTE: 

STANBACK: This proposal 'could result in considerable hazard 
if the service equipment lost its ground connection or the bonding 
connection to its enclosure. All the raceways and enclosures' in the 
building could then become energized by a lightning strike or problem 
on any' intersystem connected to the outside of the service equipment 
enclosure. In my opinion, the "intersystems" should be grounded at 
the grounding electrode end of the grounding electrode conductor. 
EXPLANATION OF VOTE: 

CAIN: I am not voting because I see no reason why the connec- 
tion should be located away from the actual service equipment or 
other equipment connected to the grounding electrode conductor. 
1 also see no reason why service equipment should provide connec- 
tion points for convenience of others. 

230-63 Exception: Accept 
PROPOSAL NO. 25: Amend Section 230-63 to delete the Exception. 
SUBMITTER: Pacific Coast Electrical Association 
SUPPORTING COMMENT: The conditions under which the ex- 
ception applies are difficult to imagine, and in any case it conflicts 
with Section 250-32. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-70: Reject 
PROPOSAL NO. 26A: Amend Section 230-70 to read: 
230-70. General. Means shall be provided to disconnect all conductors 
in a building and its associated grounds such as gardens, parking lots, 
etc.; in other structures; or in premises, from the service entrance 
conductors. (Remainder of paragraph unchanged.) 
SUBMITTER: O. G. Wedekind. Underwriters Laboratories Inc. 
SUPPORTING COMMENT: Section 90-2 indicates that the scope of 
the NEC includes premises other than buildings and other structures. 
In many-installations, considerable wiring exists exterior to the 
building and in other cases the premises served involves no building 
or other structure. The suggested wording would provide for dis- 
connecting means for such installations. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: CMP3 believes that the existing NEC wording 
adequately covers "associated grounds" referred to in the proposal. 
See definition of "Premises Wiring (System)." 
VOTE ON PANEL' RECOMMENDATION: Unanimously affirmative 

230-70: Reject 
PROPOSAL NO. 26B: Amend Section 230-70 to read: 
230-70. General. Means shall be provided to disconnect all conduc- 
tors in a building or other structure from the service-entrance con-. 
ductors. Each such disconnecting device shall be permanently marked 
to identify it as a service disconnecting means and "to indicate the 
maximum fault current available at its line terminals where that 
available fault current is greater than 5,000 amperes. The disconnect- 
ing" means shall be of a type that is suitable for use as service equip- 
ment under prevailing conditions. Service equipment installed in 
hazardous locations shall comply with the requirements of Articles 
500 through 517. 
SUBMITTER: Allen-Bradley Company 
SUPPORTING COMMENT: Section 110-9 of the Code requires that 
short circuit and ground fault protective devices have an interrupting 
capacity sufficient for the current that must be interrupted, yet the 
Code makes no provision for acknowledging and recording the avail- 
able fault current at critical points in the electrical system such as the 
service entrance. Without such knowledge the adequacy of a short 
circuit protective device cannot be judged at initial installation nor at 
replacement time. By requiring the marking to be a maximum value, 
there is no need for extreme precision and there is room for minor 
revisions in the utility distribution system without requiring remark- 
ing." Coordination is best achieved if the markings match standard 
interrupting ratings of short circuit and ground fault protective 
devices. 

If the fault current available at the service entrance is known, the 
fault current available at other points downstream in the system can 
be easily calculated based on the impedance of feeder conductors, 
intermediate transformers, etc. 

Since the minimum interrupting rating for an overcurrent protective 
device suitable for use as or with service equipment is 5,000 amperes, 
there is no need to mark installations where that value is not ex- 
ceeded. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The proposal is impractical and not enforce- 
able. Consideration must be given to the fact that available fault 
current can change. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-71: Reject 
PROPOSAL NO. 29A: Delete section 230-71 or reword so the re- 
quirement shall be, the service equipment for one, two, three, and 
multifamily dwellings shall be protected with an overcurrent device 
rated according to the ampacity of the service conductors and the 
equipment, and shall also be rated in accordance with Article 230-98 
for the symmetrical short circuit current. 
SUBMITTER: Truman W. Weekley, Sr., Hamilton, Ohio 
SUPPORTING COMMENT: In view of the modern day transformers 
having a low impedance, which in turn gives a higher symmetrical 
short circuit current, the use of split bus panels as service equipment 
should be deleted from the NEC. 

A 60-ampere split bus panel can be loaded to more than 200 am- 
peres and subject the service equipment arid the buildings wherein 
they are installed to burn. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: This is adequately covered by Section 230-71. 
No adverse field experience has been submitted to indicate that 
Section 230-98 is not being applied. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-71(a): Reject 
PROPOSAL NO. 28: Proposal to delete the word "six" and insert the 
word "one." 
SUBMITTER: Robert O'Brien, N.Y. Board Fire Underwriters 
SUPPORTING COMMENT: A fault to the bus on the line side of six 
service disconnects creates an explosion and fire hazard. The same 
hazard could exist with one main, however, the utility SE conductors 
should terminate into an overcurrent device directly and not a bus. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The UL fact finding report indicates that there 
is no significant safety difference between one and more than one 
service disconnect. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-71(a) Exceptionm(New): Reject 
PROPOSAL NO. 27: Add Exception as follows: 

Exception: Where the electrical power requirements o f  an in- 
dustrial premises requires the use o f  more than six service sub-sets, 
the number o f  service disconnects shall be permitted to be as great 
as required. 
SUBMITTER: IEEE 
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SUPPORTING COMMENT: The extent of large inffustrial installa- 
tions exceeds by far the concepts of "service" in the domestic or 
commercial sense of the word, frequently involving multiple high 
capacity switching and protection units approaching the concepts of 
utility switching stations. The number of switching units in such an 
installation is frequently required to be greater than six, because of 
the number of feeders and multiple source supply syst.ems. 

The satisfactory nature of these systems has been proven by many 
years of experience at countless locations in heavy industrial service. 
The multiple nature of the switching or disconnecting means in "such 
installations is not a hazard, but rather contributes to th'e overall 
safety, by providing switching safety at a greater distance from pos- 
sible fire locations. This provides capability for preventive mainte- 
nance on parts of the electrical system without affecting production 
capacity. This requires complexity of the electrical system beyond 
that normally incorporated in domestic and commercial installations, 
making multiple switching and dual distribution systems normal 
rather than unusual. Such systems incorporate substantial numbers 
of circuit switching elements, beyond the present limit of six. 
PANEL RECOMMENDATION: Reject t 
PANEL COMMENT: See Proposal No. 52A 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

2~30-71(c)--(New): Reject 
PROPOSAL NO. 29: Amend Section 230-71 by adding a new para- 

• graph labeled (c). 
(c) Split-Bus panels shall not be used in dwellings, panels shall have 

a main disconnecting means ahead of all branch circuits for lighting 
and appliances. 

These disconnecting means or overcurrent devices may be fuses 
or circuit breakers having the approved symmetrical short circuit 
current rating. 
SUBMITTER: Truman W. Weekley, St., Hamilton, Ohio 
SUPPORTING COMMENT: All available 60 ampere breakers have a 
maximum of 5000 amperes symmetrical short circuit current rating, 
and when installed as service equipment, in service panels, subject 
such panels, to overloading, up to 200 amperes. 

The Electric Utilities transformers are for the most part the new 
type. The modern transformers have a low impedance, and the lower 
the impedance, the higher the symmetrical short circuit current, that 
is available. 

The common practice, in the installation of 60 ampere split-bus 
panels, involves installation on 100, 125, 150 and 200 ampere service 
panels, there is no possible way to secure a rating above 5000 am- 
peres symmetrical short circuit current in such installations. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Proposer's supporting comment is not correct 
regarding 5000 ampere interrupting rating. Circuit breakers are avail- 
able with ratings of 10,000 amperes and above. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-72"(a) Exception No. 2--(New): Accept 
PROPOSAL NO. 30B: Add Exception No. 2 to 230-72(a) as follows: 

Exception No. 2: One o f  the two to six service disconnecting means 
permitted in Section 230-71, when used only for a water pump also 
intended to provide fire protection, shall be permitted to be located 
remote from the other disconnecting means. 
SUBMITTER: CMP3 
SUPPORTING COMMENT: It is intended that home water systems 
should have a separate service disconnect located remote or suffi- 
ciently separated to provide fire protection if necessary. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-72(c): Reject 
PROPOSAL NO. 30: Add a new second paragraph to 230-72(c) as 
follows: 

In residential occupancies, service equipment shall not be located 
in coal bins, bathrooms or lavatories or clothes closets. Where prac- 
ticable servi~e equipment shall be located in basements, utility rooms 
or attached garages. 
SUBMrITER: Michigan Chapter, I.A.E.I. 
SUPPORTING COMMENT: Clarify the location of the service equip- 
ment particularly in small dwelling type units. If service equipment 
is located in the areas banned it is not always accessible and is diffi- 
cult to rework or add to. Service equipment located outside presents 
a safety and security hazard in many locations. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The problem is solved by application of Sec- 
tions 230-73 and 110-16. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-72(c): Reject 
PROPOSAL NO. 30A: Amend Section 230-72(c) to read: 

(c) Location. The service disconnecting means shall be installed at a 
readily accessible location nearest the point of entrance of the service- 
entrance conductors, to a building or other structure, or to other 
premises. Service disconnects may be located either inside or out- 
side of buildings. 
SUBMITTER: O. G. Wedekind, Underwriters Laboratories Inc. 
SUPPORTING COMMENT: Section 90-2 indicates that the scope of 
the NEC includes premises other than buildings or other structures. 
Where such other premises are served, disconnect locations should 
be included in this Section. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The existing Code in Section 230-72 permits 
service disconnecting means to be installed either inside or outside • 
the building. In the opinion of CMP3, "to other premises" does not 
improve the Code language. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-72(d): Reject 
PROPOSAL NO. 31: Revise Section 230-72(d) to read: 
A multiple occupancy building having individual occupancy more 
than one level (floor) above grade--and "multiple occupancy build- 
ings that do not have individual occupancy more than one level 
(floor) above grade--." 
SUBMITTER: John Curtis, Chattanooga, Tenn. 
SUPPORTING COMMENT: It may be that I have misunderstood the 
intent and meaning of these phrases in the code and that the new 
language I have suggested would contravene what is intended. If so, I 
recommend that the appropriate code making panel develop the rule 
or regulation in language and words and phrases that would have only 
a single meaning and be perfectly clear to anyone who read the code. 

The phrase "occupancy above the second floor" is not clear, plain 
or definitive. It leads to confusion, misunderstanding and argumenta- 
tion, and tends to create economic confusion in the market place. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: In the opinion of CMP3, the proposed wording 
does not "clarify the problem of occupancy• 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-80: Reject 
PROPOSAL NO. 31A: Delete section 230-80 or reword so the require- 
ment shall be, the service equipment for one, two, three, and multi- 
family dwellings shall be protected with an overcurrent device rated 
according to the ampacity of the service conductors and the equip- 
ment; and shall also be rated in accordance with Article 230-98 for 
the symmetrical short circuit current• 
SUBMI'VrER: Truman W. Weekley, St., Hamilton, Ohio 
SUPPORTING COMMENT: In view of the modern day transformers 
having a low impedance, which in turn gives a higher symmetrical 
short circuit current, the use of split-bus panels as service equipment 
should be deleted from the NEC. 

A 60-ampre split-bus panel can be loaded to more than 200 
amperes and subject the service equipment and the building wherein 
they are installed to burn. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: No adverse field experience has been submitted 
to C M P 3 .  
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-81: Refer to CMP1 
PROPOSAL NO. 32: Amend Section 230-81 to read: 
230-81. Connection to Terminals. The service conductors shall be 
connected to the service disconnecting means by pressure connectors, 
clamps, or other approved means. Connections that. depend upon 
solder shall not be used. All terminals shall have a terminal connection 
rating of not less than 75°C for conductor connections. 
SUBMITTER: National Association of Home Builders 
SUPPORTING COMMENT: For many years the widespread use of 
75°C insulated conductors has been satisfactorily used in the con- 
struction industry and generally accepted by local jurisdictions. 

However, in some instances, the additional ampacity rating of 75°C 
insulation temperature rating of conductors, are being deprived of 
usage due to the lack of some of the manufacturers having their 
products tested and listed for 75°C usage; thus, greatly limiting the 
usage of temperature-rated conductors as listed in Tables 310-15 
thru 310-19. 
PANEL RECOMMENDATION: Refer to CMPI• 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
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230-84(b): Reject 
PROPOSAL NO. 33: Delete Section 230-84(b). 
SUBMITTER: Joseph C. Roohan, Chief Electrical Inspector, County 
of Los Angeles 
SUPPORTING COMMENT: The requirement that the disconnecting 
means to be suitable as service equipment for additional buildings on 
the same property has imposed needless hardship on users and un- 

• necessary arguments between inspectors and installers. To initially 
impose this requirement in supposition that a future service will be 
provided is not necessary for safety. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: CMP3 intends that service disconnecting means 
in buildings be suitable for use as service equipment• 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-85~(New): Reject 
PROPOSAL NO. 34: Add a new Section 230-85 as follows: 
230-85. Service Location In High Rise Building. Service disconnecting 
means shall be located at or below grade level. 
SUBMI'ITER: Michigan Chapter, I.A.E.I. 
SUPPORTING COMMENT: Section 230-202 .permits• the installa- 
tion of service conductors and equipment any place in the building 
even on the roof. This means all emergency system conductors must 
be routed back down through the building to the central control 
station usually located on the first floor. In this case, a fire anywhere 
in the building could interrupt all emergency systems. Also, a fire 
anywhere in the building could render the service equipment not 
accessible. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: A separate service to the emergency equipment 
at or below grade level is already recognized in Section 230-2. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-90(a) Exception No. 5: Reject 
PROPOSAL NO. 35: Amend 230-90(a) Exception No. 5 to read: 

Exception No.  5: Fire Pumps, Service equipment for  fire pump 
services shall be selected or set at not less than 300 percent o f  the 
fidl load current o f  the motor(s) and shall be selected or set to open, 
at locked rotor current o f  the motor(s) in not less than 20 seconds, 
and not more than 40 secolids. (See N F P A  No.  20-1974, Centr i f  
ugal Fire Pumps, Section 7-4.2.7.) 
SUBMITTER: W. E: Birchard, General Electric Co. 
SUPPORTING COMMENT: In the present first sentence of Excep- 
tion No. 5 it is not clear as to what "provisions shall not apply," 
and therefore deletion is recommended. Exception No. I provides 
for protection in accordance with Article 430 in order to tolerate 
motor starting currents. The proposed 300 percent current carry 
value and the 20 to 40 second trip time band for Exception No. 5 
coordinate with NFPA No. 20 Section 7-4.2.7, and with Section 
6-3.4.2 when amended as recommended in the attached proposal 
to the Committee on Fire Pumps. The amended exception will reduce 
electrical and fire hazards which would result from a faulted feeder, 
with no lessening of availability of fire pump, motors. It will also 
remove the implied requirement for excessively oversized overcur- 
rent devices and transfer switches. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal No. 36. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

• 230-90(a) Exception No. 5: Accept 
PROPOSAL NO., 36: Amend Section 230-90(a), revise the second 
sentence of Exception No. 5 to read: 
"'Overcurrent protection" for  fire pump services shall be selected or 
set to carry locke"d-rotor current o f  the motor(s) indefinitely. , 
SUBMITTER: Pacific Coast Electrical Association 
SUPPORTING COMMENT: It is only the overcurrent protection, 
not the entire service equipment, which must be selected or set to 
ca r~  fire pump locked-rotor current. If the intent is to require the 
serwce equipment to also be so rated, then a requirement should be 
added to Section 230-79. 
PANEL RECOMMENDATION: Accept. (Upda.te editorial reference 
note to NFPA No. 20 1974) CMP3 is of the opinion that conductors 
and equipment rated for 125% of motor full load current are ad- 
equate, and that overcurrent protection set to carry locked-rotor 
current will provide short-circuit protection. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-94 Exception No. 3: Reject 
PROPOSAL NO. 37: Amend Section 230-94 exception No. 3 to read: 

Circuits used 01113, for  the operation for  emergency supply o f  fire 
alarnl 4, tbne switches, other 'protective signaling systems, or the 
supply o f  fire pump equipment shall be permitted to be connected 
Oll the line side o f  the main service disconnecting means i f  sufficiently 
separated f rom the main service disconnecting means to prevent 
simultaneous interruption o f  supply through an occurrence within 
the building or groups o f  building served. 
SUBMITTER: Jim Fleshman, Idaho State Electrical Inspector 
SUPPORTING COMMENT: This proposal will help to clear up some 
problems in the design of emergency systems and bring Section 
230-94 exception No. 3 and Section 700-6(d) into uniformity. This 
would eliminate exception No. 4 in Section 230-94. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The Code already covers the situation in Sec- 
tion 230-72(b). 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-95: Reject 
PROPOSAL NO. 46: Amend Section 230-95 to read: 
230-95. Ground-Fault Prevention and/or Ground-Fault Protection of 
Equipment. Either ground-fault prevention or ground-fault protection 
of equipment shall be provided for solidly grounded wye electrical 
services of more than 150 volts to ground, but not exceeding 600 
volts phase-to-phase for each service having a disconnecting means 
rated 1000 amperes or more. Each such service shall comply with 
either (a) and/or (b) below• 

(a) Ground-Fault Prevention of Equipment. All ungrounded con- 
ductors of the service-entrance equipment shall be insulated by a 
suitable insulated covering or wrapping to prevent the likelihood of 
a conducting path from any phase conductor to grounded enclosure 
or barrier. 

(b) Ground-Fault Protection of Equipment. 
(1) The ground-fault protection shall operate to cause the ser- 

vice disconnecting means to open all ungrounded conductors of the 
faulted circuit. The maximum setting of the ground-fault protection 
shall be 1200 amperes. 

(2) If a switch and fuse combination is used, the fuses employed 
shall be capable of interrupting any current higher than the interrup- 
ting capacity of the switch during a time when the ground-fault 
protective system will not cause the.switch to open. 

Further preventive measures are recommended including: avoid unusually 
large servi~:es--split the service whenever practical; maintain adequate clear- 
ances between opposite polarities and ground; size o~,ercurrent protective 
devices as close to full load current as is practical; adequately bond all metallic 
parts of the system to enhance ground return current flow; do not allow cables 
to rest on bolts, bus bars, sharp metal braces, or any sharp edge; and prevent 
as much flue action as possible by sectionalizing. 
SUBMITTER: Billy J. Hawes, Inspection Supervisor, City of Over- 
land Park, Kansas 
SUPPORTING COMMENT: This proposal gives the designer latitude 
to minimize the likelihood of ground faults thereby providing a safer 
installation and continuity of service. If all bare bus were insulated, 
most damaging ground faults would not occur• In many cases insula- 
tion will do a better job than ground-fault relays because the insulation 
will reduce the possibility of arcing burndowns including L-L, L-L-L, 
and L-G. G.F.P. devices operate only.after an L-G fault has been 
initiated but do nothing to protect against L-L or L-L-L arc burn- 
downs. 

With the present wording the designer has no choice but to use a. 
ground-fault relay device• The ultimate reliability of this type of 
protection has yet to be determined to make its use mandatory-- 
there should be an acceptable alternative as per this proposal. 

There has been numerous ground-fault relay nuisance tripping 
incidents. In many cases the nuisance tripping creates a great hazard 
to personnel and equipment in the building. The hazard and cost of 
unnecessary outages often outweighs the risk. With this proposal the 
designer can eliminate unnecessary ground-fault relay operation and 
reduce to minimal the risk of burndowns. 

Many systems presently installed with ground-fault relays provide 
"a false sense of, security." "A high percentage of recently tested 
installations contain defective ground-fault equipment and/or are 
incorrectly installed." (See attached letter from Division of Industrial 
Safety, San Francisco, California.) One testing authority reported 
in 29 out of 60 installations tested, the ground-fault protection sys- 
tems were inoperative. (See attached NEMA Trip Report.) The 
causes can be numerous ranging from incorrect relay installation, 
defective relay equipment, and accidentally grounded neutral on 
load side of sensor. This type of equipment requires considerable 
technical knowledge for proper installation and selection of settings. 
(See related material attached.) 

This proposal provides a simple alternative which prevents the 
problem and promotes safer systems. Insulated bus will reduce the 
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likelihood of other types of faults, as well as ground faults, and will 
provide added safety for electricians and maintenance men who have 
to work hot equipment. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: In the opinion of CMP3, it is not possible to 
completely insulate the entire system. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-95(a): Accept 
PROPOSAL NO. 38: Modify the second sentence of 230-95(a) to 
,read: 

The maximum setting of the ground-fault protection shall be 1200 
amperes and the maximum time delay shall be one second forground- 
fault currents equal to or greater than 3000 amperes. 
SUBMITTER: National Electrical Manufacturers Association 
SUPPORTING COMMENT: The amount of damage done by an arcing 
fault is directly proportional to the time it is allowed to burn. Com- 
mercially available G'FP systems can easily meet the one second 
limit. Some users are requesting time delays up to 60 seconds so all 
downstream overcurrent devices can have plenty of time to trip 
thermally before the GFP on the main disconnect trips. However, 
an arcing fault lasting 60 seconds can virtually destroy a service 
equipment installation. Coordination with downstream overcurrent 
devices can and should be achieved by adding GFP on feeder cir- 
cuits where needed. The code should require a reasonable time limit 
for GFP.  3,000 amperes is 250% of 1200 amperes. 250% of setting 
is a calibrating point specified in ANSI 37.17. Specifying a maximum 
time delay sta~ing at this current value will allow either flat or inverse 
time delay characteristics for ground-fault relays with approxima'tely 
the same level of prot6ction. 

NOTE: Another proposal to CMP3 from an indiyidual manufac- 
turer requests adding an exception to 230-95(a) allowing a higher 
maximum current setting for upstream GFP or coordinated systems. 
If CMP3 adopts the exception, it should be added also to the pro- 
posal as follows: "3000 amperes or 250% of the maximum setting, 
whichever is greater." 
PANEL RECOMMENDATION: Accept the second sentence modified 
to read: 

The maximum setting of the ground-fault protection shall be 1200 
amperes and the maximum time delay shall be one second for ground- 
fault currents equal to or greater than 3000 amperes or 250% of the 
setting whichever is greater. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-95 Exeeption--(New): Reject 
PROPOSAL NO. 44: Sec. 230-95. Add exception as follows: 

Exception: Where the phase to ground clearance of  buses and 
other major elements of  the low voltage system does not exceed one 
inch per 200 volts, ground fault protection shall not be required. 

For the shorter possible arc lengths, the arc current is sufficient to operate 
the normal phase overcurrent devices. 
SUBMITTER: Ralph H. Lee--Wilmington, Del. 
SUPPORTING COMMENT: This proposal is the substance of 
Proposal No. 28, Item 3 to CMP3 for the 1975 NE Code. The 
change to this section made by CMP did not incorporate this item, 
no panel comment was made for its exclusion. 

The well-publicized need for GFP equipment is to prevent burn- 
downs of high capacity low-voltage buses served through high ampere 
low voltage protection devices. The instances of problems have been 
where wide bus-to-ground spacing existed, usually with covered 
bus..With a phase-to-ground spacing of 4 inches for 277 volts, the 
arc current magnitude is about 1500A, not enough to operate the 
phase protective devices of the large supply. Where normal spacing 
of about 1 inch is used, the arc current is increased to about 80% of 
bolted fault levels, enough to promptly operate the phase protective 
devices. 

There has been no indication of need for this type of protection for 
equipment or circuits other than the wide-spaced (bus) type. How- 
ever, the equipment type is being made available for all levels of 
protection, such as feeder, sub-feeders and branches on the load side 
of buses which may require the protection. 

It appears that the only reason for need of GFP in load branch 
circuits is to provide a degree of coordination for load side ground 
faults, such that a tap or branch ground fault would not cause outage 
of the entire system. 

The technical weakness of this stand is that the normal protection 
means for sub-feeders and branches are not compatible with incor- 
poration of GFP operation; such operation would substantially 
increase the cost of the protection elements, over and above the cost 
of the GFP devices, a condition of obvious commercial merit. The 
history of use, however, shows lack-of problems in this zone, where 
the electrical clearances are much lower than in buses; therefore, 
the arc resistance drops lower and prospective fault currents higher. 
In these zones, the fault currents are ample to operate the phase 
protective devices. 

The submitter notes proposals in the Preprint for the '75 NEC 
where 27 by NEMA and 24 by a user, Shell Oil Co. No. 27 proposed 
increased GFP requirements, No. 24 reduced requirements. Both 
were commented on by CMP as "no substantiating data." Where 
there are no problems, the substantiating data is simply that of no 
failures. The submitter was extensively involved for over 20 years 
with an industrial system of plants having approximately 200,000 
motors, 1500 substations and buses, and electrical loads of the order 
of 2 million kW. Low voltage bus (many up to 3000A capacity) air " 
spacings are almost universally 1 inch phase to ground (277V). Arc 
faults occur occasionally in one or another of the buses, but no long 
duration faults or burndowns have occurred; the phase protection 
devices have always operated to cut off the fault with nominal dam- 
age. (Actually, any damage at all, even that permitted with GFP 
devices, would require repair.) On feeder cables and branches, all 
faults are cleared without delay or extended damage by the phase 
protective devices. Even in motor control center buses, the 1 inch 
phase to ground clearances do not permit burndown type arcing 
faults, .the phase protective elements being ample to remove the faults 
promptly. 

Where 'arcing fault burndowns have occurred elsewhere, as is 
suggested by CMP3 responses, the submitter respectfully suggests 
that details of bus spacing and covering be determined, rather than 
adopting the "broad brash" approach that all high capacity buses 
are subject to burndown. (The submitter will be glad to discuss this 
with CMP3 at Tampa, since the schedules of CMP3 and 4 coincide. 
Data submitted with proposal No. 28, 1975 NEC can be re-assembled 
on request). 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: This would not be effective where a low 
impedance ground path is not 'maintained. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-95(a) Exceptionm(New): Reject 
/ . 

PROPOSAL NO. 40: Add Exception to 230-95(a) to read as follows: 
Exception: Services supplying essential electrical systems for 

Health ~are Facilities, Article 517. 
SUBMITTER: Joseph C. Roohan, County of Los Angeles 
SUPPORTING COMMENT: An evaluation of the relative importance 
of protecting equipment against ground faults and the necessity of 
providing continuity of essential electrical services to Health Care 
Facilities is needed. In large hospital complexes having many build- 
ings. with local distribution systems at high voltage,, the use of 
many/mit  substations at several locations within a single building is 
common. The necessity of providi.ng the supplementary level of 
ground-fault circuit interrupters for 480[277 volt feeders in accord- 
ance with Section 517-41, as well as ground-fault circuit interrupter 
protection for the secondary mains as required by Section 230-95(a) 
adds little to the safety of the installation as it lowers the level of 
reliable electrical service continuity for essential electrical services 
in these critical locations. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Hospitals are not to be considered differently 
where supplied by service disconnects requiring GFP. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
COMMENT ON VOTE: 

KASSEBAUM: The proposal's supporting comment implies that 
the large hospital complexes referred to have high voltage "services" 
which do not require ground-fault protection (see Proposal No. 50A). 
The buildings are supplied by "separately derived systems" (see 
Article 250, Section 250-5(d)). 

230-95(a) Exception No. 1--(New): Accept 
Secretary's Note: It was the action of the Correlating Committee that 

further consideration be given of the comments expressed' in the voting. 
PROPOSAL NO. 39: Amend the last sentence of Section 230-95 as 
follows and add Exception 1. 

The maximum setting of the ground-fault protection shall "not be 
higher than" 1200 amperes. 

Exception No. 1 : In a coordinated ground-fault protection system 
consisting of  two or more ground-fault protection devices and their 
associated disconnecting means in series and set so that the sensi- 
tivity and/or time delay of  the downstream devices will coordinate 
with all upstream devices, the ultimate downstream ground-fault 
protective device on each circuit required to be protected shall have 
a maximum setting not higher than 1200 amperes. The maximum 
setting of  the service ground-fault protection and any intermediate 
devices shall be permitted to be higher than 12()0 amperes, but not 
higher than 5000 amperes. 
SUBMITTER: John L. Drown, Mgr. Low Voltage Switchgear Devel- 
opment, Westinghouse Electric Corporation 
SUPPORTING COMMENT: A ground fault on the load side of a 
225 ampere molded case circuit breaker or of some fuses as small as 
100 ampere rating may cause an undesired opening of service dis- 
connect, devices which have ground-fault protection set at 1200 
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amperes. If more than one step of coordinated ground-fault protection 
is provided as suggested in the fine print notes to Section 230-95 it 
becomes practically impossible to avoid undesired operation of one 
or more of the GFP devices in the system. The proposed exception 
will permit the recommended coordination without reducing the 
downstream level of protection, while maintaining an acceptable 
level of protection within the service equipment itself. 
PANEL RECOMMENDATION: Accept a new Exception No. 1 as 
modified: 

Exception No .  1 : In a coordinated ground-fault  protect ion sys tem 
consisting o f  two or more  ground-fault  protect ion devices and their 
associated disconnect ing means  in series and set so that the sensi- 
tivity and/or time delay o f  tire devices downs tream toward the load 
will'-coor:dinate with all upstream devices,  the ult imate downstreant  
ground-fault  '" protect tve device on each circuit required to be pro- 
tected shall haye a max imum setting not higher than 1200 amperes .  
The max imum setting o f  the service ground-fault  protection and any 
intermediate devices shall be permi t ted  to be higher than 1200 
amperes,  but trot higher than 5000 amperes.  
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Beard, Cain, Collins, Hoiloway, Hubble, 
Huber, Kassebaum, Nordholm, Reed, Scott, Segall, Stanback 

NEGATIVE:  Jutstrom, Simmons 
COMMENT ON VOTE: 

KASSEBAUM: 1 agree with the in~ent of this proposal. However, 
1 think the panel should have more technical supporting data to 
thoroughly evaluate the maximum settings. 
EXPLANATION OF VOTE: 

JUTSTROM: I cannot accept ground-fault protection settings 
above 3000 amperes for coordination of protective d~vices in series. 
Burndowns have occurred on 480/277 volt grounded wye systems 
that had overeurrent devices set at values of less than 5000 amperes. 
Consideration must be given to any fault-current path which has 
impedance high enough to limit the current to a lesser value than the 
GFP setting. 

SIMMONS: .More technical data to support this proposal is 
needed. From experience with ground-fault protection, the need is 
to provide more safety to persons and more reliability in this equip- 
ment before we raise values to 5,000 amps. 

230-95(a) Exception No. 2re(New): Accept 
Secretary's Note: It was the action of the Correlating Committee that 

this Proposal be correlated with Proposal No. 63. 
PROPOSAL NO. 46A: Add Exception toSection 230-95 to read: 

Exception No .  2: The provisions o f  this section do not apply to 
services .for continaOUrS industrial process  equipment .  See  Sect ion 
560-22. 
SUBMITTER: CMP3 
SUPPORTING COMMENT: Relief from service outages is apparently 
needed for continuous process equipment in industrial complexes. 
It is otil i understanding that highly trained persons are available for 
design and maintenance of this equipment. This exception allows the 
designer to evaluate the danger to personnel resulting from the loss 
of process versus damage to the electrical equipment. 
PANEL RECOMMENDATION: Accept. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-95(b): Reject 
PROPOSAL NO. 42: Amend Section 230-95(b) to read: 

If a fuse-switch combination is used, the switch operation shall 
incorporate a time delay. This time delay shall be sufficient to permit 
the fuse to clear any fault of magnitude exceeding the interrupting 
rating of the switch. 
SUBMITTER: Ralph H. Lee,  Wilmington, Del. 
SUPPORTING COMMENT: The proposed wording improves the 
clarity of this sub-paragraph. " 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Existing UL and ANSI Standards for testing 
switches already takes this time delay into account. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Beard, Collins, Holloway, Hubble, Huber, 
Jutstrom, Kassebaum, Nordholm, Reed, Scott. Segall, Simmons, 
Stanback 

NEGATIVE:  Cain 
EXPLANATION OF VOTE: 

CAIN: 1 agree with the submitter that the proposed wording 
improves the clarity of the paragraph. 

,230-95(b) FPN--(New): Reject 
PROPOSAL NO. 41: Add finelprint note at end of 230-95(b) to read: 

As used in this Section, Service shall include secondary electrical supply 
derived from transformer(s) on the premises transforming from a service 
voltage above 600 volts. 

SUBMITTER: Richard Bradley, VI, Henry Adams, Inc. 
SUPPORTING COMMENT: If it is felt, as the code indicates in this 
section,, that ground-fault protection must be provided on a system 
having a capability of 1000 amperes or over, then the source of the 
system is academic. Protection at the utilization voltage level is 
equally important where the service to the building is within the 
stipulated voltage range or where the service to the building is at a 
high voltage and transformed to a utilization voltage within the same 
stipulated voltage range. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Separately derived systems are not under the 
jurisdiction of Article 230. Advise CMP13. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-95(b) FPN: Accept 
PROPOSAL NO. 42(A): Rewrite fpn-2 as follows: 

It is recognized that ground-fault protection may be desirable . . . .  " 
SUBMITTER: Ralpl3 H. Lee, Wilmington, Del. 
SUPPORTING COMMENT: The verb "is" in the present wording 
is not technically sound, is subject to much disagreement, with the 
manufacturers favoring it, the users, with use experience, opposing 
it. Substitution of "may be" for "is" is more technically correct. 
In the region covered by the note, there is no evidence to show that 
the phase protective elements, properly selected, are not adequate to 
protect against arcing faults. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-95(b) FPN: Accept 
PROPOSAL NO. 42(B): Rewrite fl~n-4 as follows: 

Ground-fault protection that functions to open the service disconnecting 
means will afford no protection from faults on the line side of the protective 
element. It serves only to limit damage to conductors and equipment on the 
load side in the event of an arcing ground fault on the load side of the protective 
element. 
SUBMITTER: Ralph H. Lee, Wilmington, Del. 
SUPPORTING COMMENT: The proposed wording is a more com- 
plete and readily understandable description of the protection 
afforded by a GFP device. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-95(c)m(New): Accept 
PROPOSAL NO. 43: Add a new paragraph (c) to section 230-95 
as follows: 

(c) Where ground-fault protection is required for the service dis- 
connecting means and interconnection is made with ff separately 
derived system by a transfer device, additional means or devices shall 
be applied to assure proper ground-fault sensing by the ground-fault 
protection equipment. 
SUBMITTER: Rene Castenschiold, Member of the IEE'E Emergency 
and Standby Power Systems Subcommittee of the Industrial and 
Commercial Power Systems Committee. Approved by the IEEE 
Codes and Standards Subcommittee (to be obtained at October- 
Atlanta IAS Conference). 
SUPPORTING COMMENT: Ground-fault sensing of separately 
derived power systems requires special consideration. This neces- 
sitates proper interfacing of the following Articles of the National 
Electrical Code: 

Article 230-95 of the 1975 National Electrical Code states-- 
"Ground-fault protection of equipment shall be provided for solidly 
grounded wye electrical services of more than 150 volts to ground, 
but not exceeding 600 volts phase-to-phase for each service dis- 
connecting means rated I000 amperes or more." 

Article 445-1 of the 1975 National Electrical Code states-- 
"Generators and their associated wiring and equipment shall be 
considered to be separately derived systems and shall comply with 
the applicable provisions ofArticles 230, 250, 700 and 750." 

Article 250-26 of the National Electrical Code s t a t e s i " A  sep- 
arately derived AC system that is required to be grounded by Section 
250-5 shall be grounded as specified in (a) through (d) below." 

Consider a typical 3 phase 4 wire emergency power system in 
which a 3 pole transfer switch connects the load to either a normal 
utility source or an engine generator set (separately derived power 
source). Ground-fault protection is provided at the utility incoming 
service. The neutral conductors of both the utility incoming service 
and the engine generator set are separately grounded. Because of the 
multiple neutral-to-ground connections, two problems can develop: 

1. Improper sensing of ground fault--Shduld a ground fault on the 
load side of the transfer switch occur, the fault current has two 
paths of flow, namely: path 1 in which the.current flows directly to 
the grounded neutral of the incoming utility source and path 2 in 
which current flows to the grounded neutral of the engine generator 
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set, through the neutral conductor and thus back to the neutral of 
the incoming utility source. The current in path 2 will not tend to 
actuate the ground fault sensor thereby causing incomplete sensing 
of the total fault current. 

2. Nuisance tripping due to unbalance load--Should the load 
be unbalanced, the return neutral current has two paths of flow. 
Path 1 is directly to the service neutral via the neutral conductor-. 
Path 2 is to the generator neutral via the neutral conductor, through 
the generator grounding electrode and by way of equipment ground 
(enclosures, conduit, etc.) back to the service neutral. The current 
through path 2 would have the same effect on the ground fault sensor 
as a ground fault current. Thus an unbalanced load may cause the 
ground fault sensor to trip the breaker even though a ground fault or 
short circuit does not occur. Admittedly, the impedance to the flow 
of current in path 2 may be substantially greater than path I. How- 
ever, if the generator is located in the same proximity as the incoming 
service, enough current may flow in path 2 to cause nuisance tripping. 

There are several ways of compensating for the two conditions 
explained above. This may include the use of isolating transformers, 
switching of the neutral conductor or special ground fault sensing 
devices. The important thing is that the problem be recognized and 
steps be taken to assure proper conformance to Article 230-95. 
PANEL RECOMMENDATION: Accept and modify as follows: 

(c) Where ground-fault protection is provided for the service dis- 
connecting means and interconnection is made with a separately 
derived system by a transfer device, means or devices shall be pro- 
vided to assure proper ground-fault sensing by the ground-fault 
protection equipment. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Beard, Cain, Collins, Holloway, Hubble, 
Huber, Jutstrom, Nordholm, Reed, Scott, Segall, Simmons, Stanback 

NEGATIVE: Kassebaum 
EXPLANATION OF VOTE: 

KASSEBAUM: Separately derived systems are not under the 
jurisdiction of Article 230. This proposal should be referred to 
Panels 13 and 22. 

230-95(d)--(New): Accept 
Secretary's Note: It was the action of the Correlating Committee that 

there was a lack of consensus in the voting. 
PROPOSAL NO. 45: Add a new provision to Section 230-95(x) to 
read as follows: 

The ground-fault protection system shall be performance tested 
when first installed to insure that it is in a safe operating condition. 
A written record of the test shall be kept and shall be available to the 
authority having jurisdiction. 
SUBMITTER: E. E. Carlton 
SUPPORTING COMMENT: Field surveys have shown that in many 
cases the ground-fault protection required by Section 230-95 is being 
installed incorrectly and will not function properly. Some of the 
problems encountered were: 

(l) Grounding electrode conductor and switch'board grounding bus 
connected downstream from neutral disconnect link. One case with 
no grounding strip between neutral and grounding bus. 

(2) Ground-fault sensor installed ahead of neutral grounding 
electrode conductor and ahead of disconnecting link. 

(3) One feeder neutral found to be terminated upstream ahead of 
neutral bus link. 

(4) Short circuited control circuit for ground-fault protection 
circuit--blown fuses; tripped circuit breaker. 

(5) Ground-fault protection circuit disconnected--breaker in 
"off" position. Two cases where circuit not even connected to 
source of supply. 

(6) Breaker can be closed with ground-fault protection not reset--  
no protection. 

(7) Control transformers too small for tripping--50 vA. 
(8) Relay pickup and time delay rheostats--no indication as to 

settings. 
(9) GR relay faulty--failed after second test trip. 
(10) Relay broken--non-operable. 
(11) Loose connection at breaker line terminals in board. This 

came to light when breaker trips were tested and connecting screw 
heated up and discolored. Further checking revealed test line bolts 
that had stripped threads. 

This indicates a real need for an initial performance test to find 
these problems and correct them if Section 230-95 is to provide the 
safety intended. 

This proposal is based on the results of over 200 field tests of new 
services performed when the service is first connected. The services 
are 3 phase 4 wire 277/480 volts and have capacities ranging from 
1600 amperes to 4000 amperes. The majority of these services were 
either 3000 or 4000 amperes in size. 
PANEL RECOMMENDATION: Accept as new paragraph (d). 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Collins, Holloway, Hubble, Huber, Nordholm, 
Reed, Scott, Segall, Stanback 

NOT VOTING: Cain / 

NEGATIVE: Beard, Jutstrom, Kassebaum, Simmons 
EXPLANATION OF VOTE: 

BEARD: This legislates GFP testing when no concern is given 
for testing other installations is designated as required. Any system 
installed should be adequately tested to assure functional operation 
during fault conditions. If ground-fault protection should be tested 
then certainly it follows that other overcurrent or short-circuit 
protection should be tested. 

Any required testing must be done using establishedmandatory 
testing piocedures which are standardized and adequate. Testing 
should not be required until the standard procedures are established. 

CAIN: 1 think that performance testing of the ground-fault protec- 
tion system is a good idea. However, I would like to see a specific 
definition of the performance test that the submitter has in mind. 

JUTSTROM: The field surveys indicate that in some cases the 
customer is not adequately protected because the GFP will not 
operate when first installed. 1 agree that an installation test is neces- 
sary, but I do not agree that the NEC should legislate a record keeping 
system for test data. 

KASSEBAUM: The proposal as stated is too broad and unen- 
forceable. "Performance tested" can be interpreted to require that 
the equipment actually be submitted to a ground fault. This can only 
be accurately and safely done under controlled testing laboratory 
conditions. Listed equipment does not require additional testing. 
See Section 90-6. 

SIMMONS: Section 90-4--Enforcement grants the governmental 
bodies authority and responsibility to require performance testing. 
Section 110-3, Examination, covers the factors which contribute 
to the practical safeguarding of persons using or likely to come in 
contact with this equipment. The governmental jurisdictions already 
have the authority to require performance testing, if needed. 
COMMENT ON VOTE: 

STANBACK: It is not clear as to where responsibility lies for the 
testing and the keeping of the record. 

230-98: Reject 
PROPOSAL NO. 47: Amend 230-98 to read: 
230-98. Short-Circuit Rating. Service equipment shall be suitable' 
to interrupt the short circuit available at the supply terminals with 
the following minimum ratings: (1) For single family residences 
100 kA, (2) all others 200 kA. /- 
SUBM1TTER: Charles E. Muhleman, Marion, Indiana 
SUPPORTING COMMENT: Today's utility systems are so vast and 
interconnected that the use of 5 kA or 10 kA short-circuit rated 
fuses or breakers is dangerous. Technology is such that the devices 
are readily available with the higher ratings and would eliminate 
this potential hazard. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Unnecessarily high values of current specified 
for minimum ratings. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-200: Reject 
PROPOSAL NO. 50: Add Second Paragraph to 230-200 to read: 

Service conductors in excess of 600 volts shall have the minimum 
clearance from ground: 

600 to 15,000 volts 

FEET 

17 

15,000 to 50,000 volts 

FEET 

17 Spaces accessible to pedes- 
tnans only. 

20 22 Public streets, alleys, drive- 
ways to residence garages and 
industrial plants. 

28 30 Over railroads where men are 
permitted on cars. 

SUBMITTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: There is only a mention of this in Article 
225-18 in the footnote which refers to See National Electrical Safety 
Code (ANSI C2-1973). We think there would be a better under- 
standing for the workmen in the field if these clearances above ground 
were written into the code. 

In most jurisdictions, the Code is adopted as written and other 
reference standards are not enforceable. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal 50 B. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Beard, Cain, Collins, Holloway, Huber, 
Jutstrom, Kassebaum, Nordholm, Reed, Scott, Segall, Simmons, 
Stanback 

NEGATIVE: Hubble 
EXPLANATION OF VOTE: 

ALLEN HUBBLE: Negative Vote--CMP3 made a new proposal 
(see No. 50B) to take care of this. 
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Their proposal is not enforceable. Proposal No. 50 is the only 
enforceable proposal. When the NEC makes a mandatory require- 
ment that a service be 15', 20', or 28' clearance, it specifically means 
at all times, regardless of temperature or whatever. 

No Fine Print Note in the Code is enforceable by the inspector 
in the field. 

230-200: Accept 
PROPOSAL NO. 50A: Change the last sentence of Section 230-200 
and add a definition for service-point as follows: 

In no case shall the provisions of this Article apply to equipment 
on the supply side of the service-point. 

Definition: Service-point is the point of connection between the 
facilities of the serving utility and the premises wiring. 
SUBMITTER: CMP3 
SUPPORTING COMMENT: Clarification is needed for the electrical 
distribution system which supplies energy to various locations within 
an industrial complex. 
PANEL RECOMMENDATION: Accept. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-200 FPNm(New): Accept 
PROPOSAL NO. 50B: Section 230-200 add a fine print note as fol- 
lows: 

For clearances of conductors of over 600 volts, see National Electrical 
Safety Code (ANSI C2-1973). 
SUBMITTER: CMP3 
SUPPORTI.NG COMMENT: Need for clearances noted from 1AEi 
Proposal No. 50. 
PANEL RECOMMENDATION: Accept. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Beard, Cain, Collins, Holloway, Huber, 
Jutstrom, Kassebaum, Nordholm, Reed, Scott, Segall, Simmons, 
Stanback 

NEGATIVE:  Hubble 
EXPLANATION OF VOTE: 

HUBBLE: This proposal is not enforceable by the inspector in 
the field. 

(b) Primary Conductors. In all other cases, the primary conductors 
shall be considered the service-entrance conductors. 
SUBMITTER: CMP3 
SUPPORTING COMMENT: Clarification is needed for the electrical 
systems which supply energy to various metal enclosed unit sub- 
stations within an industrial complex. 
PANEL RECOMMENDATION: Accept 

• VOTE ON PANEL RECOMMENDATION: 
AFFIRMATIVE:  Beard, Cain,, Collins, Holloway, Hubble, 

Huber, Jutstrom, Nordholm, Reed,Scott,  Segall, Simmons, Stanback 
NEGATIVE:  Kassebaum 

EXPLANATION OF VOTE: 
KASSEBAUM: Same as proposal No. 52 

230-201(a): Reject 
PROPOSAL NO. 51: Change (4) to read as follows: 
(4) inside the building or other structure served where in a locked 
room or other enclosure and accessible to qualified persons only. 
Or metal clad switchgear constructed per 450-21 Exceptions No. I 
and No. 2. 
SUBMITTER: St. Louis Chapter IAEI 
SUPPORTING COMMENT: As the Code is presently written it is 
entirely possible to install a 3q~ 4W WYE system above 150V 
to ground, a high voltage disconnecting means as the service dis- 
connect and have secondary disconnects 1000A and above sans 
ground-fault relaying. 

Installations of 5 and 15 kV, primary disconnects feeding: Dry 
type transformers (60 and 90 kV BIL) feeding 277/480 3~b 4W WYE 
secondaries which may well consist of disconnects in excess of 
1000A. These secondary disconnects in turn would then not be re- 
quired to have ground-fault relaying equipment by virtue of the fact 
230-95 specifically states (a) the ground-fault protection shall oper- 
ate to cause the service disconnecting means (etc.). Changing 230-201 
(4) to include metal clad switchgear not enclosed or locked to have 
the secondary conductors listed as service conductors would then 
in turn require these same secondary disconnects to qualify and be 
treated in installation per 230-95. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: CMP3 understands the problem• See Proposal 
No. 52B. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-201: Reject 
PROPOSAL NO. 52: Delete Section 230-201 in its entirety. "" 
SUBMITTER: Manufacturing Chemists Association 
SUPPORTING COMMENT: Since the National Electrical Code does 
not apply to installations under the exclusive control of electric 
utilities and does apply to premises wiring, it is highly desirable to 
require a means for readily disconnecting the two systems near the 
point of division of ownership or control between utility and customer 
- - the "service." This is especially important for high voltage ser- 
vices. High voltage switching devices are reliable and would be the 
preferred service disconnecting means. 

Because of the above, there is no reason to differentiate between 
under 600 volts arid over 600 volts in establishing the point of ser- 
vice. Deletion of Section 230-201 should eliminate the confusion 
that exists on this article throughout the electrical industry. 
PANEL RECOMMENDATION: Reject \ 
PANEL COMMENT: Section 230-201 is necessary. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Beard, Cain, Collins, Holloway, Hubble, 
Huber, Jutstrom, Nordholm, Reed, Scott, Segall, Simmons, Stanback 

NEGATIVE:  Kassebaum 
EXPLANATION OF VOTE: 

KASSEBAUM: Section 230-201 conflicts with the definition of 
"Service Point" in CMP3 proposal No. 50A. When the step-down 
transformers are owned by the supply company (utility) the secon- 
dary condfictors are the service conductors. But when the step-down 
transformers are owned by the customer and the utility supplies 
energy at the primary voltage, then the primary conductors are the 
service conductors. The location of the step-down transformers is 
not pertinent to establishing the "'service point." Ownership and 
control of the si'ep-down transformers is the determining criteria. 
The grounding requirements for services in Article 250 are based 
on the concept that the service is where the utility system ends and 
the customer's system (premises wiring system) begins. 

230-201: Accept 
PROPOSAL NO. 52B: Change Section 230-201 to read: 
230-201. Classification of Service-Entrance Conductors. 

(a) Secondary Conductors. The secondary conductors shall consti- 
tute the service-entrance conduc to r s . . ,  as fo l lows : . . .  ; or (5) inside 
the building or other structure where in metal enclosed gear. 

230-201 Exception--(New): Accept 
Secretary's Note: The Correlating Committee requests that the Panel 

clarify the intent of the Panel Recommendation. 
PROPOSAL NO. 52A: Add Exception to Section 230-201 to read: 

Exception: The provisions o f  Section 230-201 shall not apply to 
electrical systems which, supply energy to various locations within 
an industrial compley. 
SUBMITTER: TSC on Continuous Processes 
SUPPORTING COMMENT: The design and installation of electrical 
distribution systems for large industrial complexes is done by persons 
highly trained in all aspects of the electrical power field. The type of 
distribution system, voltages selected and installation practices have 
been proved by many successful years of experience. The intent here 
is not to restrict the system designers with "hard to define and inter- 
pret" code requirements and allow an industrial design to be viewed 
as a whole instead of many individual small concepts. 
PANEL RECOMMENDATION: Accept as modified. Add Exception 
to Section 230-201 to read: 

Exception: The provisions o f  Section 230-201 shall not apply to 
electrical systems which supply energy to a continnoas industrial 
process. 
VOTE ON PANEL RECOMMENDATION: Una'nimously affirmative 
COMMENT ON VOTE: 

STAN BACK: Further correlation with other panels needed; e.g., 
CMPI and CMP11. 

230-202(b): Accept 
PROPOSAL NO. 53: Add "intermediate metal conduit" to Section 
230-202(b) so that revised text will read as follows: 

(b) Wiring Methods. Service-entrance conductors shall be installed 
by means of one of the following wiring methods (1) in rigid metal 
conduit; (2) in "intermediate metal conduit"; (3) in rigid nonmetallic 
conduit where encased in not less than two inches of concrete; 
(4) as multiconductor cable approved for the purpose; (5) as open 
conductors where supported on insulators approved for the purpose 
and where either accessible only to qualified persons or where effec- 
tively guarded against accidental contact; or (6) in cablebus. Under- 
ground service=entrance conductors shall conform to Section 710-3(b). 
SUBMITTER: Allied Tube and Conduit Corporation 
SUPPORTING COMMENT: This proposal adds intermediate metal 
conduit to Section 230-202(b). Tentative Interim Amendment No. 
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205 dated June 23, 1975 made this addition to the 1975 Code to 
correct the omission of intermediate metal conduit due to inadvertent 
error in correlation. This proposal is in accordance with Part C- -  
Rules of Procedure--Tentative Interim Amendments to the National 
Electrical Code, Section 110, Paragraph 116 of the Rules of Pro- 
cedure for the NFPA Electrical Section and the National Electrical 
Code Committee. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-202(b): Accept 
Secretary's Note: It was the action of the Correlating Committee that 

further consideration be given of the comments expressed in the voting. 
PROPOSAL NO. 56: Delete from (2) the words "where encased in 
not less than 2 inches of concrete'! making it read simply as: "(2) in 
rigid nonmetallic conduit" 
SUBMITTER: Thermoplastic Conduit, Duct & Accessories Section 
of NEMA 
SUPPORTING COMMENT: These changes are designed to permit 
rigid nonmetallic conduit to be used in applications over 600 volts. 
Over 600 Volts: 

High voltage, high current short circuit tests were conducted by a 
major utility on PVC conduit. The results indicated that the PVC 
conduit exhibited little or no signs of deterioration or physical dam- 
age due to the explosion or high temperatures that resulted from the 
high voltage. 

The elimination of the restriction of nonmetallic conduit to less 
than 600 volt systems, unless concrete encased, is justified by these 
tests and by the fact that there is no data to suggest such require- 
ments. To the contrary, testing done with faults in systems running 
from 2,500-18,000 volts, peak-to-peak showed little or no signs of 
damage to PVC conduit. See IEEE Transaction Paper T 73 495-9, 
entitled "Normal and Short Circuit Operating Characteristics of 
Metallic Shieided Solid Dielectric Power Cable" 

While these tests were performed on belowground applications, 
their significance applies to aboveground installations also, since 
eleven, or 25% of the tests were in open trenches which simulates 
aboveground installations. 

Furthermore duct material tested by Georgia Power Company was 
designed for direct burial. Consequently the wall thickness of that 
duct, in relation to the diameter, is only about 40% of that which 
would be the case for 2 inch Schedule 40 PVC conduit. 

(Example: 2 inch PVC-DB has a minimum wall thickness of 0.060 
in. 2 inch PVC Schedule 40 conduit has a minimum wall thickness of 
0.154 in.). 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Beard, Collins, Holloway, Hubble, Huber, 
Kassebaum, Nordholm, Reed, Scott, Segall, Stanback • 

NEGATIVE:  Cain, Jutstrom, Simmons 
EXPLANATION OF VOTE: 
" CAIN: 1 am doubtful as to the suitability of.rigid nonmetallic con- 
duit for the proposed purposes. Also, I have decided that CMP3 
should not accept this provision which is in conflict with Section 
347-2(b). 

JUTSTROM: Insufficient test data has been supplied by the sub- 
mi[ter of this proposal. In my opinion,, substantiating field data must 
be proyided from more than one user for a greater number of above 
ground high voltage installations. 

SIMMONS: InsuffÉcient test data. Nonmetallic conduit encased in 
concrete has performed very well. The test data furnished does not 
present enough evidence to delete the concrete encasement require- 
ment. 

230-202(b): Accept 
PROPOSAL NO. 55: Amend Section 230-202(b) by adding the 
following to line 7 after the words "in cablebus." 
"(6) in cable tray." 
SUBMITTER: Donald H. Mclntosh, Senior Design Consultant, 
E. 1. duPont de Nemours & Co., Inc. 
SUPPORTING COMMENT: Section 318-2(a)(1) has already recog- 
nized multiple-c0nductor service-entrance cable (Article 338), for 
use in cable tray. There is a need for this excellent wiringlmethod, 
using cable tray; to be permitted for service-entrance cables ex- 
ceeding 600 volts. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-202(b): Accept 
PROPOSAL NO. 54: Change last sentence to read: 

"Underground service-entrance conductors shall conform to Sec- 
tion 710-3(b)." 
SUBMITTER: James M. Daly, The Okonite Company 

SUPPORTING COMMENT: Section 300-5 which is referenced in 
the 1975 NEC applies to 600 Volt. Section 710-3(b) is applicable 
over 600 Volts. 
PANEL RECOMMENDATION: Accept. Editorial correction already 
completed in the 4th Edition of the NEC. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-202(c): Accept 
PROPOS,~L NO 54B: Amend Section 230-202(c) to read: 

(c) Open Work. Indoor open wire services over 600 volts shall be 
installed in accordance with the provisions of Article 710 Part D. 
SUBMITTER: CMP3 
SUPPORTING COMMENT: Correction in reference to Article 710 
Part C. 
PANEL RECOMMENDATION: Accept. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-205: Accept 
Secretary's Note: It was the action of the Correlating Committee that 

this Proposal and Proposal No. 62 be reviewed so that the Panel can 
provide a single Panel Recommendation. 
PROPOSAL NO. 57: Amend Section 230-205 to read: 
230-205. The service disconnecting means shall simultaneously 
disconnect all ungrounded conductors and shall be capable of being 
closed on any fault at or below the available short circuit and shall 
be used in conjunction with an overcurrent protection, device capable 
of interrupting this fault current. The characteristirs of the fault 
protection device shall be permitted to contribute to the fault closing 
rating of the disconnecting means. 
SUBMITTER: Ralph H. Lee, Wilmington, Delaware 
SUPPORTING COMMENT: The requirement is that the disconnect- 
ing means (switch) be safely closable on a fault which can then be 
safely interrupted by the overcurrent protective device. Such a com- 
binatidn_develops a "closing current or kVA rating" which must be 
not less than the available fault current at the point of application. 
This is not necessarily related to the full interrupting rating of the 
overcurrent protective device by itself, which last is the interpreta- 
tion of the present section. 
PANEL RECOMMENDATION: Accept as modified. See Proposal 
No. 62. 
Add the following to Proposal No. 62. 

It shall be used in conjunction 'with an overcurrent protection 
device capable of interrupting this fault current. The characteristics 
of the fault protection device shall be permitted to contribute to the 
fault closing rating of the disconnecting means. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Beard, Cain, Collins, Holloway, Hubble, 
Huber, Kassebaum, Nordholm, Reed, Scott, Segall, Stanback 

NEGATIVE: Jutstro m, Simmons 
EXPLANATION OF VOTE: 

JUTSTROM: In my opinion, Section 230-205, Disconnecting 
Means, should not contain mandatory requirements for overcurrent 
protection. 1 believe the intent of the proposal is to recognize fuse 
capabilities where installed in a high voltage switch. 

I suggest that the wording should be as follows--"where fused 
switches are installed, the characteristics of the fault protective 
device shall be permitted to contribute to the fault closing rating of 
the disconnecting means.". 

SI M M ONS: The Panel has injected overcurrent protection devices 
into a section that pertains to disconnecting means. The modification 
by Panel appears to belong in Section 230-208. 

230-205: Accept 
PROPOSAL NO. 62: Amend Section 230-205 to read as follows: 
230-205. Disconnecting Means. The service disconnecting means shall 
simultaneously disconnect all ungrounded conductors and shall be 
capable of being closed on a fault equal to or greater than the maxi- 
mum available short-circuit curren1 in the circuit at its supply ter- 
minals. 
SUBMITTER: CMP3 
SUPPORTING COMMENT: Remove from Docket. There had been 
no industry review of this substantive change• 
PANEL RECOMMENDATION: Accept. Combine with Proposal 
No. 57. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-207: Accept 
PROPOSAL NO. 58: Amend Section 230-207 to read: 
Line 3 - - " . . .  to a common bus of bars or wires and the primary 
load interrupter " 
SUBMITTER: Ralph H. Lee, Wilmington, Del. 

# 

68 



SUPPORTING COMMENT: The term "mains" is 'not defined as 
such, so a description of the circuit elements to be involved is more 
suitable. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

lightning. 1 I/ave not because I have a surge arrester on my service. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Present flexibility provided by the NEC is 
desirable. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-208: Reject 
PROPOSAL NO. 59: Revise 230-2()8 as follows: 
230-208. Overcurrent Protection Requirements.  Service-entrance 
conductors shall have a short circuit protective device in each un- 
grounded conductor, on the load side of, or as an integral part of the 
service-entrance switch. The protective device shall be capable of 
detecting and interrupting all values of current in excess of its trip 
setting or melting point which can occur at its location. See Section 
310-39. 

In no case shall the fuse rating in continuous amperes exceed three 
times, or the trip setting of a circuit breaker exceed six times, the 
ampacity of the conductors. Visual load current indication shall be 
provided. 

See Tables 310-39 through 310-50 for high voltage ampacities. 
Exception: Visual load current indication is not required u'here 

the conductors are protected against overload at their ampacity. 
SUBMITTER: Tech. Subcommittee on Overcurrent Protection 
Problems 
SUPPORTING COMMENT: The committee voted 5 to 2 to include 
visual load indication. Expanding loads on services could extend to 
the point that the service could become overloaded. Those in favor 
felt that the operator of the circuit should have a way of monitoring 
the load. Those opposed felt.that where the above exists the indication 
should be put in. However, where the load is static the indication is 
not needed. Therefore, should not be mandatory. 

Fourth sentence added to correlate with Section 310-39. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The Proposal for visual load current indication 
does not add to safety. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Beard, ,Cain, Collins, Holloway, Hubble, 
Huber, Jutstrom, Kassebaum, Nordholm, Scott, Segall, Simmons, 
Stanback. 

NEGATIVE:  Reed 
EXPLANATION OF VOTE: 

REED: Item referred to present code adequately covers this 
situation. 

230-208: Reject 
PROPOSAL NO. 60: Add new paragraph in Section 230-208 to read: 

A disconnecting means and overcurrent protection shall have a 
rating equal to the ampacity of the service-entrance conductors and 
also equal to the rating of the service equipment. Such protection 
shall be provided by fuses having a rating suitable for the available 
short-circuit current. 
SUBMITTER: Truman Weekley Sr., Hamilton, Ohio 
SUPPORTING COMMENT: There" seems to be an impossiblity in the 
enforcement of 230-98 (rated for available short-circuit current). 
Therefore the service equipment is in danger of fire damage, injury 
to persons, and the explosion of equipment. 

A fact known throughout the electrical industry, a circuit breaker 
does not have the ability to handle the high currents involved in 
available short-circuit currents; fuses on the other hand, have the 
ability to protec~t service equipment from the above mentioned 
hazards. 

If the merits of the proposed amendment are considered, it will 
eliminate split-bus panels being used as service equipment and will 
serve to protect persons and their' dwellings or places of residence. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Fuses are not always available at higher voltage 
ratings whereas circuit breakers are available for these applications. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-209: Reject 
PROPOSAL NO. 61: Amend 230-209 to read: 
Lightning or surge arresters shall be connected to each ungrounded 
service-entrance conductor in accordance with Article 280. 
SUBMITTER: C. E. Muhleman, Marion, IN 
SUPPORTING COMMENT: The requirement for lightning arresters 
would protect interior wiring and equipment from overvoltage caused 
by lightning or system surges. Everyone now has many appliances 
and much equipment and wiring which is subject to damage from 
voltage surges. Also the use now of insulations at higher voltage 
stress has eliminated the safety factor which was built into the heavy 
wall insulations used prior to 1965. 

Several of my friends have had refrigerators, color TV, deep 
freezers and furnaces burned out by voltage surges, especially from 

ARTICLE 2 4 0 m O V E R C U R R E N T  
P R O T E C T I O N  

Code-Making Panel No. 4 

240-1: Reject 
PROPOSAL NO. 1: Amend Section 240-1 to read: 
240-1. Scope. Parts A through G of this Article provide the general 
requirements for overcurrent protection and overcurrent protective 
devices not more than 600 volts, nominal. Part H covers overcurrent 
protection over 600 volts, nominal. 

Overeurrent protection for conductors and equipment is provided 
to open the circuit before the current reaches a value that will cause 
excessive temperatures or damaging magnetic forces in conductors, 
conductor insulation, or other electrical components. See also Sec 
tions 110-9 and 110-10 for requirements for interrupting capacity and 
protection against fault currents. 
SUBMITTER: Vincent Saporita, Lincoln, IIlinbis 
SUPPORTING COMMENT: The basic purpose of overcurrent pro- 
tection is to open the circuit before an overload or short circuit cur- 
rent damages any component of the electrical system. An overcurrent 
condition must be removed before the component damage point is 
reached. Sufficient engineering data is available to determine the 
damage points of conductors, busway, motors, motor controllers, 
circuit breakers, transformers, and ballast fluorescent fixtures. The 
intent of this amendment is to clarify and reinforce the purpose of 
overcurrent protection. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The present note adequately covers the subject. 
Opening the circuit "before" the current reaches, etc. is impractical 
in view of the state of the art. 
VOTE ON PANEL RECO.MMENDATION: 

AFFIRMATIVE:  Acton, Bangert, Fogarty, Kasper, Mattson, 
Mottern, Muska, Niedermeyer, Seelbach, Stanback, Van Tassel, 
Whittington 

NOT VOTING: Gubany 
EXPLANATION OF VOTE: 

GUBANY: 1 am "not voting" on the proposal until the author gets 
an opportunity to submit additional information. I feel that his pro- 
posal would provide more clarity concerning the scope and need for 
overcurrent protection. 

240-2: Reject 
PROPOSAL NO. 2: Add "Electric W e l d e r s . . .  630" to the list of 
equipment covered in other articles. 
SUBMITTER: Robert J. Cunningham, Duquesne Light Company, 
Pittsburgh, PA 
SUPPORTING COMMENT: A reference to Article No. 630 on Elec- 
tric Welders belongs in this list. This will eliminate an oversight in 
previous editions of the NEC. 
PANEL RECOMMENDATION: Reject. 
PANEL C.OMMENT: The reference is already in Section 240-2. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

240-3: Reject 
Secretary's Note: It was the action of the Correlating Committee to 

~'efer this Proposal to the Technical Subcommittee on Overcurrent 
Protection. 
PROPOSAL NO. 3: Amend Section 240-3 to read: Delete Exception 
No. 1 
SUBMITTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: The majority of ampacities permitted in 
Tables 310-15 thru 310-19 do not correspond to the standard over- 
current ratings. The overcurrent devices are not, and have not, been 
tested with these small conductors to assure their compatibility with 
the devices. This section has been in the code for some time, and 
when copper conductors were in use, no ill effects were observed.  
Aluminum conductor terminations are much more sensitive to heat 
than copper, and many failures have been observed with aluminum 
terminations. Until such time as panelboards, switchboards, etc. are 
tested with aluminum conductors, thereis  no proof that allowing the 
increased overcurrent protection is a safe practice. The use of un- 
tested materials and practices is not consistent with the objectives of 
a safety code. 
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SUPPORTING COMMENT: The term "mains" is 'not defined as 
such, so a description of the circuit elements to be involved is more 
suitable. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

lightning. 1 I/ave not because I have a surge arrester on my service. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Present flexibility provided by the NEC is 
desirable. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-208: Reject 
PROPOSAL NO. 59: Revise 230-2()8 as follows: 
230-208. Overcurrent Protection Requirements.  Service-entrance 
conductors shall have a short circuit protective device in each un- 
grounded conductor, on the load side of, or as an integral part of the 
service-entrance switch. The protective device shall be capable of 
detecting and interrupting all values of current in excess of its trip 
setting or melting point which can occur at its location. See Section 
310-39. 

In no case shall the fuse rating in continuous amperes exceed three 
times, or the trip setting of a circuit breaker exceed six times, the 
ampacity of the conductors. Visual load current indication shall be 
provided. 

See Tables 310-39 through 310-50 for high voltage ampacities. 
Exception: Visual load current indication is not required u'here 

the conductors are protected against overload at their ampacity. 
SUBMITTER: Tech. Subcommittee on Overcurrent Protection 
Problems 
SUPPORTING COMMENT: The committee voted 5 to 2 to include 
visual load indication. Expanding loads on services could extend to 
the point that the service could become overloaded. Those in favor 
felt that the operator of the circuit should have a way of monitoring 
the load. Those opposed felt.that where the above exists the indication 
should be put in. However, where the load is static the indication is 
not needed. Therefore, should not be mandatory. 

Fourth sentence added to correlate with Section 310-39. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The Proposal for visual load current indication 
does not add to safety. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Beard, ,Cain, Collins, Holloway, Hubble, 
Huber, Jutstrom, Kassebaum, Nordholm, Scott, Segall, Simmons, 
Stanback. 

NEGATIVE:  Reed 
EXPLANATION OF VOTE: 

REED: Item referred to present code adequately covers this 
situation. 

230-208: Reject 
PROPOSAL NO. 60: Add new paragraph in Section 230-208 to read: 

A disconnecting means and overcurrent protection shall have a 
rating equal to the ampacity of the service-entrance conductors and 
also equal to the rating of the service equipment. Such protection 
shall be provided by fuses having a rating suitable for the available 
short-circuit current. 
SUBMITTER: Truman Weekley Sr., Hamilton, Ohio 
SUPPORTING COMMENT: There" seems to be an impossiblity in the 
enforcement of 230-98 (rated for available short-circuit current). 
Therefore the service equipment is in danger of fire damage, injury 
to persons, and the explosion of equipment. 

A fact known throughout the electrical industry, a circuit breaker 
does not have the ability to handle the high currents involved in 
available short-circuit currents; fuses on the other hand, have the 
ability to protec~t service equipment from the above mentioned 
hazards. 

If the merits of the proposed amendment are considered, it will 
eliminate split-bus panels being used as service equipment and will 
serve to protect persons and their' dwellings or places of residence. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Fuses are not always available at higher voltage 
ratings whereas circuit breakers are available for these applications. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

230-209: Reject 
PROPOSAL NO. 61: Amend 230-209 to read: 
Lightning or surge arresters shall be connected to each ungrounded 
service-entrance conductor in accordance with Article 280. 
SUBMITTER: C. E. Muhleman, Marion, IN 
SUPPORTING COMMENT: The requirement for lightning arresters 
would protect interior wiring and equipment from overvoltage caused 
by lightning or system surges. Everyone now has many appliances 
and much equipment and wiring which is subject to damage from 
voltage surges. Also the use now of insulations at higher voltage 
stress has eliminated the safety factor which was built into the heavy 
wall insulations used prior to 1965. 

Several of my friends have had refrigerators, color TV, deep 
freezers and furnaces burned out by voltage surges, especially from 

ARTICLE 2 4 0 m O V E R C U R R E N T  
P R O T E C T I O N  

Code-Making Panel No. 4 

240-1: Reject 
PROPOSAL NO. 1: Amend Section 240-1 to read: 
240-1. Scope. Parts A through G of this Article provide the general 
requirements for overcurrent protection and overcurrent protective 
devices not more than 600 volts, nominal. Part H covers overcurrent 
protection over 600 volts, nominal. 

Overeurrent protection for conductors and equipment is provided 
to open the circuit before the current reaches a value that will cause 
excessive temperatures or damaging magnetic forces in conductors, 
conductor insulation, or other electrical components. See also Sec 
tions 110-9 and 110-10 for requirements for interrupting capacity and 
protection against fault currents. 
SUBMITTER: Vincent Saporita, Lincoln, IIlinbis 
SUPPORTING COMMENT: The basic purpose of overcurrent pro- 
tection is to open the circuit before an overload or short circuit cur- 
rent damages any component of the electrical system. An overcurrent 
condition must be removed before the component damage point is 
reached. Sufficient engineering data is available to determine the 
damage points of conductors, busway, motors, motor controllers, 
circuit breakers, transformers, and ballast fluorescent fixtures. The 
intent of this amendment is to clarify and reinforce the purpose of 
overcurrent protection. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The present note adequately covers the subject. 
Opening the circuit "before" the current reaches, etc. is impractical 
in view of the state of the art. 
VOTE ON PANEL RECO.MMENDATION: 

AFFIRMATIVE:  Acton, Bangert, Fogarty, Kasper, Mattson, 
Mottern, Muska, Niedermeyer, Seelbach, Stanback, Van Tassel, 
Whittington 

NOT VOTING: Gubany 
EXPLANATION OF VOTE: 

GUBANY: 1 am "not voting" on the proposal until the author gets 
an opportunity to submit additional information. I feel that his pro- 
posal would provide more clarity concerning the scope and need for 
overcurrent protection. 

240-2: Reject 
PROPOSAL NO. 2: Add "Electric W e l d e r s . . .  630" to the list of 
equipment covered in other articles. 
SUBMITTER: Robert J. Cunningham, Duquesne Light Company, 
Pittsburgh, PA 
SUPPORTING COMMENT: A reference to Article No. 630 on Elec- 
tric Welders belongs in this list. This will eliminate an oversight in 
previous editions of the NEC. 
PANEL RECOMMENDATION: Reject. 
PANEL C.OMMENT: The reference is already in Section 240-2. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

240-3: Reject 
Secretary's Note: It was the action of the Correlating Committee to 

~'efer this Proposal to the Technical Subcommittee on Overcurrent 
Protection. 
PROPOSAL NO. 3: Amend Section 240-3 to read: Delete Exception 
No. 1 
SUBMITTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: The majority of ampacities permitted in 
Tables 310-15 thru 310-19 do not correspond to the standard over- 
current ratings. The overcurrent devices are not, and have not, been 
tested with these small conductors to assure their compatibility with 
the devices. This section has been in the code for some time, and 
when copper conductors were in use, no ill effects were observed.  
Aluminum conductor terminations are much more sensitive to heat 
than copper, and many failures have been observed with aluminum 
terminations. Until such time as panelboards, switchboards, etc. are 
tested with aluminum conductors, thereis  no proof that allowing the 
increased overcurrent protection is a safe practice. The use of un- 
tested materials and practices is not consistent with the objectives of 
a safety code. 
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PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Insufficient support for such change. Recom- 
mend Correlating Committee appoint a committee to study the 
problem. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Acton, Bangert, Fogarty, Gubany, Kasper, 
Mattson, Mottern, Muska, Seelbach, Stanback, Van Tassel, Whit- 
tington 

NEGATIVE: Niedermeyer 
EXPLANATION OF VOTE: 

NIEDERMEYER: I agree with the supporting comment, partic- 
ularly, that certification tests "do not" use aluminum conductot;s as 
the test conductor when it is well known that such conductor will 
produce a more adverse test result. The problem of terminations, 
particularly aluminum, does need some positive action to correct the 

.present poor track record. This exception should be restricted to 
apply to copper conductors only--at least it will be a step in the right 
direction. 

240-3: Accept 
Secretary's Note: It was the action of the Correlating Committee that 

there was a lack of consensus in the voting. 
PROPOSAL NO. 4 : ( 1 9 7 5  No. 6) It is proposed that the intent of 
Exception No. 2 as it appeared in the NEC 1968 be reinstated. In 
order to permit the application of low-voltage power circuit breakers 
above the allowable ampacity of the conductor, it is further proposed 
that a Technical Subcommittee for CMP4 be formed to develop the 
specific requirements. 
SUBMITTER: National Electrical Manufacturers Association 
SUPPORTING COMMENT: The purpose of this proposal is to allow 
the proper application of tow-voltage power circuit breakers and 
other adjustable trip circuit breakers. 
PANEL RECOMMENDATION: Accept recommendation of Task 
Committee on Low-Voltage Power Circuit Breakers and add as 
Exception No. 2 to 240-3 the following w, ording. Renumber present 
Exceptions 2-5 inclusive, 3-6 inclusive. 

Exception No. 2: Adjustable Overload Trip Circuit Breakers• The 
overload setfing of  an adjustable trip circuit breaker shall be set so 
that the circuit breaker will trip at not more than 125 percent of  the 
allowable 'ampacity of  the conductors. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Fogarty, Mattson, Mottern, Muska, Seelbach, 
Stanback, Van Tassel, Whittington 

NEGATIVE:  Acton; Bangert, Gubany, Kasper, Niedermeyer 
EXPLANATION OF VOTE: 

ACTON: Acceptance would lead to hazards due to excessive heat- 
ing of bus and wire. This is not the intent of the National Electrical 
Code. Going from 100 to 125 percent would result in excessive heat- 
ing ranging from 150 to 200 percent depending on circuits and equip- 
ment used. 

BANGERT: 1 continue to oppose the concept of permitting Ad- 
justable Overload Ti'ip Circuit Breakers to be set above the allowable 
ampacity of the conductors. I am fully aware of the fact that the 
present code has exceptions to the general rule of protecting con- 
ductors at ampacity; however, in most cases there are sound technical 
reasons for these exceptions. 

In my opinion this proposal is not justified and can not be supported 
on technical grounds. 

GUBANY: 1 am voting against panel acceptance (vote of 5 for and 
4 against) since permitting of adjustment of power circuit breaker 
from 100% rating to 125% rating would cause overheating of conduc- 
tors and equipment--56% more heat would be generated. The 56% 
value is conservative since it only accounts for the effect of the cur- " 
rent. Since the resistance of conductors increases with increased 
heating, the overheating would be closer to 100% more heat--or, 
putting it another way--a rise from 100% to 200% more heat would 
be available to destroy conductors and equipment. 

KASPER: The original action to remove Exception No. 2 from the 
1968 NEC was correct. Utilization of adjustable trip circuit breakers 
insensitive to temperature and set to trip at not more than 125 percent 
of the allowable ampacity of the conductor does not provide adequate 
protection of the conductors. 

NIEDERMEYER: I feel that the previous action taken by 
CMP4 by deleting Exception No. 2 in the 1968 code was proper and 
can see no reason for reinstating this back into the code. By moving 
up the possible settings above the conductor rating,.on an adjustable 
unit, we are inviting more misuse and misapplication of proper over- 
current protection. This problem is accentuated particularly with 
paralleled aluminum conductors which have different lZT character- 
istics than copper, but which have not been alluded to in Section 
310-4; this Section (310-4), in its present wording, certainly has to be 
considered when applying settings of overcurrent protection. 
COMMENT ON VOTE: 

SEELBACH: It seems important to point out that low-voltage 
power circuit breakers have current adjustment capability that per- 
mits carrying of continuous currents significantly above their rating. 
Reinstatement of the 125 percent limit for such adjustment would 
.seem in the interest of safety. 

240-3 Exception No. 4: Reject 
PROPOSAL NO. 4A: Revise to read: 

Exception No. 4: Remote-Control Circuits. Remote-control cir- 
cuits shall comply with Article 725. 
SUBM1TTER:" CMP 16 
SUPPORTING COMMENT: Section 240-3 Exception No. 4 is in 
conflict with Section 725-12. Section 240-3 Exception No. 4 should 
reference compliance with Article 725. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: CMP4 does not agree with CMP16 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bangert, Fogarty, Kasper, Mattson, Mottern, 
Muska, Stanback, Van Tassel, Whittington 

NEGATIVE: Niedermeyer, Seelbach 
NOT VOTING: Acton, Gubany 

EXPLANATION OF VOTE: 
ACTON: No ballot returned. 
GUBANY: The subject is not clear. 
NIEDERMEYER: I am voting negative to the Proposal 4A as I 

do believe there is a conflict with Article 725. The present language 
of 240-3 Exception 4 allows 300 percent protection regardless of 
conductor size. Also it is not in agreement with Sections 725-3 l(a) 
or 725-31(b), nor Section 725-12. I believe the unlimited 300 percent 
condition specified in 240-3 Exception 4 should be amended to be 
compatible with Article 725. 

SEELBACH: I believe there is a conflict with Article 725. 
COMMENT ON VOTE: 

VAN TASSEL: My notes indicate that the prevalent comment in 
support of Panel rejection was that the 300 percent rule had been 
utilized and tolerated for some time apparently without problem and 
that there was no need for a change. I would suggest that perhaps 
Section 725-12 is too conservative. 

240-3 Exception No. 5: Accept 
PROPOSAL NO. 5: Amend Section 240-3, Exception No. 5 by adding 
a new last sentence to read: 

Exception No. 5: Transformer Secondary Conductors: Conductors 
supplied by secondary side of  a single-phase transformer having a 
2-wire (single-voltage) secondary shall be considered as protected by 
overcarrent protection provided, on the primary (supply) side of  the 
transformer, provided this protection is in accordance with Section 
450-3 and does not exceed the value determined by multiplying the 
secondary conductor ampacity by the secondary-to-primary trans- 
former v~ltage ratio. "Transformer secondary conductors (other than 
2 wire) are not considered to be protected by the primary overcnrrent 
protection." 
SUBMITTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: In many cases, the transformer primary 
protection multiplied by the transformer ratio will provide protection 
for the secondary conductors when the load is balanced. Exception 
No. 5 infers that secondary protection is required, but the code does 

• not clearly state the requirement. When writing a correction notice an 
inspector must be able to provide a code section which clearly covers 
the violation. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
COMMENT ON VOTE: 

STANBACK: Added sentence should be part of main text of 
240-3. Parenthetical reference "(other than 2 wire)" should be 
omitted. 

240-3 Exception No. 6 and 7n(New): Accept, 
Refer to ClVIP13 
PROPOSAL NO. 6: Add Exceptions 6 and 7 as follows: 

Exception No. 6: Capacitor circuits which comply with Article 460. 
Exception No 7: Welders circuits which comply with Article 630. 

SUBM1TTER: Robert J. Cunningham, Duquesne Light Company, 
Pittsburgh, PA 
SUPPORTING COMMENT: These exceptions recognize the unique 
overcurrent protection requirements for special equipment feeder and 
branch circuit conductors already covered in the separate articles. A 
similar exception is already made for motor circuit conductors in 
Exception No. 3. This proposal will eliminate an oversight in previous 
editions of the NEC. 
PANEL RECOMMENDATION: Accept Exception No. 7. Refer pro- 
posed Exception No. 6 to CMP 13. 
PANEL COMMENT: Panel 13's comments are requested as to the 
need for Exception No. 6. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

240-4: Reject 
PROPOSAL NO. 7: Amend Section 240-4 to read: 
240-4. Protection of Fixture Wires and Cords. Fixture wire 18-16 
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AWG, flexible cord 22-16 AWG, and tinsel cord shall be considered. 
as protected by 20-ampere overcurrent devices. Fixture wires of the 
sizes permitted for taps in Section 210-19(c) shall be considered as 
protected by the overcurrent protections of the 30-, 40-, and 50- 
ampere branch circuits of Article 210. Flexible cord approved for 
use with specific applianizes shall be considered as protected by the 
overcurrent de'vice of the branch circuit of Article 210 when con- 
forming to the following: 
20-ampere circuits, No. 27 AWG and larger. 
30-ampere circuits, cord of 10-ampere capacity and over. 
40-ampere circuits, cord of 20-ampere capacity and over. 
50-ampere circuits, cord of 20-ampere capacity and over• 
SUBMITTER: National Electrical Manufacturers Association 
SUPPORTING COMMENT: Change to allow flexible cord down to 
No. 22 AWG. Underwriters Laboratories has been requested by 
manufacturers of small electronic devices to allow them to utilize 
power supply cords smaller than the 18 AWG. The current required 
to operate such devices is normally on the order of x/2 to l-ampere 
and their small physical size creates a hazard when larger AWG 
cords are utilized as power supply cords. 

Example: Small pencil type soldering 1runs that can be pulled offof 
work bench by weight of power supply cord. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Not in the interest of safety• 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Acton, Bangert, Fogarty, Gubany, Kasper, 
Mattson, Mottern, Muska, Niedermeyer, Van Tassel, Whittington 

NEGATIVE:  Seelbach, Stanback 
EXPLANATION OF VOTE: 

SEELBACH: The proposed change actually represents no change 
but should help clarify the Code. Section 400-4 has recognized the use 
of cord types as specified in Table 400-4 as well as other types made 
the subject of a special investigation• Use of tinsel cord (No. 27 Awg) 
has been limited by Note 3 of Table 400-4• Christmas tree and clock 
cord types X and XT (No. 20 Awg) and certain.other cords such as 
that cited by the proposer (No. 22 Awg) have been accepted for 
special applications• 

STANBACK: Section 240-4 already allows tinsel cord, which is 
No. 27, on 20 amp circuits. There should be no reason to exclude No. 
20and 22 flexible cord, and Underwriters Laboratories has been ap- 
proving these sizes for small devices such as pencil soldering irons 
where a heavier cord might be hazardous• The change to No. 27 and 
larger in the fourth from last line merely confirms that tinsel cord can 
be used on 20 ampere circuits as the first sentence already states, 

240-4: Reject 
PROPOSAL NO. 8: Amend Section 240-4. Change the second sen- 
tence to read: 

Fixture wire size No. 14 shall be considered as protected by 50 
ampere overcurrent devices. 
SUBMITTER: A. F. Knickrehm, Chairman, CMP21 
SUPPORTING COMMENT: The purpose is to place the overcurrent 
requirement for No. 14 fixture wire in Section 240-4 as is now done 
for sizes No. 18 and No. 16. CMP6 set the ampacity for fixture wire 
No. 18-16-14 at 6- -8--17 amperes. The general tap provision of 
Section 210-19(c) does not now provide for the use of No. 14 fixture 
twires at overcurrent rating above those for sizes 18 and 16. The intent 
of this proposal is to allow No. 14 fixture wire to be protected by 
overcurrent devices larger than those protecting No. 18 and 16 fixture 
wire and to put that requirement in Article 240 instead of Article 210. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: InsuffÉcient support. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Acton, Bangert, Fogarty, Gubany, Kasper, 
Mattson, Mottern, Niedermeyer, Seelbach, Stanback, Van Tassel, 
Whittington 

NEGATIVE:  Muska 
EXPLANATION OF VOTE: 

MUSKA: Present code not only lumps 15 ampere capacity cords 
into the same category as 10 ampere cords, but it ambiguously permits 
both 40 and 50 ampere circuits on 20 ampere capacity cords. Con- 
sistency would indicate 15 ampere cords be used on 40 ampere 
circuits. 

240-6: Reject 
PROPOSAL NO. 9: Amend Section 240-6 to read: 
240-6. Standard Ampere Ratings. 

(a) The standard ampere ratings for inverse time circuit breakers 
shall be considered 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100, 
110, 125, 150, 175,200, 225, 250, 300, 350, 400, 450, 500~ 600,700, 
800. 1000, 1200, 1600, 2000, 2500, 3000, 4000, 5000, and 6000, 

(b) The standard ampere ratings for single element fuses shall be 
considered 1, 3, 6, 10, and the ratings of (a) above. 

(c) The standard ampere ratings for dual element fuses shah be 
considered 0.1,0.15, 0.2, 0.3, 0.4, 0.5, 0.6, 0.8, 1, 1.125, 1.25, 1.4, 1.6, 
1.8, 2, 2.25, 2.5, 2.8, 3•2, 3.5, 4, 4•5, 5, 5.6, 6.25, 7, 8, 9, 10, 12, 17.5, 
and the ratings of (a) above. 

SUBMITTER: William Pierpoint 
SUPPORTING COMMENT: This change is recommended to make 
Section 240-6 compatible with manufacturers' and NEMA standards. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Proposed Subparagraph (c) does not apply to 
standard building wiring. Intent of Subparagraph (b) accepted under 
Proposal 11. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

240-6 and 240-7: Accept 
PROPOSAL NO. 10: Amend Section 240-6 to read: 
240-6. Standard Ampere Ratings for Fuses. The standard ampere 
ratings for fuses are 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100, 
l l0, 125, 150, 175, 200, 225, 250, 300; 350, 400, 450, 500, 600, 
"601", 700, 800, 1000, 1200, 1600. 2000, 2500, 3000, 4000, 5000, 
and 6000. 
240-7. Standard Ampere Ratings for Inverse Time Circuit Breakers. 
The standard ampere ratings for inverse time circuit breakers are 15, 
20, 25, 30, 35, ,40, 45, 50, 60, 70, 80, 90, 100, 110, 125, 150, 175, 200, 

'225, 250, 300, 350, 400, 450, 500, 600, 700, 800, 1000, 1200, 1600, 
2000, 2500, 3000, 4000, 5000, and 6000. 
SUBMITTER: Allen-Brad(ey Company 
SUPPORTING COMMENT: An examination of fuse manufacturers' 
catalogs will show that 601 amperes is a commonly listed current 
rating for the Class L nontime-delay,fuse. Section 430-52 (Exception 
f) also,lists this current rating as a break point in application rules. 

Without a 601 ampere rating, the smallest standard fuse which can 
be used in Class L fuse clips is rated 700 amperes• Since the intent of 
Table 430-152 and Section 430-52 is to encourage closer short circuit 
protection, it seems prudent to encourage availability and use of 601 
ampere fuses in combination motor controllers having Class L fuse 
clips. 

Because ratings of inverse time circuit breakers are not related to 
fuse clip size, a distinction between 600 and 601 amperes in circuit 
breakers would serve no useful purpose. Hence, inverse time circuit 
breaker ratings are listed separately. Such separation also facilitates 
recognition of other fuse ratings as standard. (See proposal for addin_g 
1, 3, 6 and 10 ampere fuse ratings.) 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
COMMENT ON VOTE: 

BANGERT: i have voted with the panel on this proposal, how- 
ever, 1 want to point out that inspectors were very much against 
having two separate standard rating tables (one for fuses and one for 
circuit breakers) several years ago. Following a special technical 
subcommittee study the present combined table was approved• Be- 
cause of past difficulties with two separate tables 1 would recommend 
further consideration be given to retaining a combination table of 
standard ratings. 

240-6 and 240-7: Accept 
PROPOSAL NO. 11: Amend Section 240-6 to read: 
240-6. Standard Ampere Ratings for Fuses. The standard ampere 
ratings for fi~ses are "'1, 3, 6, I0," 15, 20, 25, 30, 35, 40, 45, 50, 60, 
70, 80, 90, 100, 110, 125; 150, 175,200, 225,250,300, 350,400, 450, 
500, 600, 700, 800, 1000, 1200, 1600, 2000, 2500, 3000, 4000, 5000, 
and 6000. 
240-7. Standard Ampere Ratings for Inverse Time Circuit Breakers. 
The standard ampere ratings for inverse time circuit breakers are 15, 
20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100, 110, 125, 150, 175,200, 
225, 250, 300, 350, 400, 450, 500, 600, 700, 800, 1000, 1200, 1600, 
2000, 2500, 3000, 4000, 5000 and 6000. 
SUBMITTER: Allen-Bradley Company 
SUPPORTING COMMENT: Fuses rated less than 15 amperes are 
often required to provide short circuit and ground-fault protection for 
motor branch circuits in accordance with Section 430-52• 

Tests indicate that fuses rated 1, 3 .6  and 10 amperes can provide 
the intended protection in motor branch circuits for motors having 
full load currents less than 3.75 amperes (3.75 × 400% = 15). These 
ratings are also those most commonly shown on control manufac- 
turers overload relay tables. Overload relay elements for very small 
fidl load motor currents have such a high resistance that a bolted fault 
at the controller load terminals produces a short-circuit current of less 
than 15 amperes, regardless of the available current at the line termi- 
nals. An overcurrent protective device rated or set for 15 amperes is 
unable to offer the short circuit or ground fault protection required by 

• Section 110-10 in such circuits• 
An examination of fuse manufacturer's catalogs will show that 

fuses with these ratings are commercially available. Having these 
ampere ratings established as standard should improve product avail- 
ability at the user level and result in better overcurrent protection. 

Since inverse time circuit breakers are not readily available in the 
sizes added, it seems appropriate to list them separately. Also see 
proposal for including a 601 ampere fuse rating. 
PANEL RECOMMENDATION: Accept '  
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VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
COMMENT ON VOTE: 

BANGERT: Same as comments on Proposal No. 10. 

240-8: Accept 
PROPOSAL NO. 12: Amend Section 240-8 Exception to read: 

Exception: Circuit breakers and fi~ses assembled in parallel that 
are tested and approved for the purpose. 
SUBMITTER: W. A. Mathews, Vice President/Engineering Buss- 
mann Mfg. Division, McGraw-Edison Co. St. Louis, Missouri 
SUPPORTING COMMENT: To permit the use of fuses in parallel 
when tested and approved for the purpose. This would give recogni- 
tion to parallel high voltage fuses, special low voltage fuses and 
permit furthering research and development work in fuseology. It is 
not the intent of this amendment to restore the use of standard fuses 
in parallel in disconnect switches. 
PANEL RECOMMENDATION: Accept, reworded as follows: 

Exception: Circuit breakers or fuses, factory assembled in parallel, 
and approved for the purpose. 
VOTE ON PANEL RECOMMENDATION: Unanimt~usly affirmative 

240-12: Accept 
PROPOSAL NO. 13: Add another Section 240-12 to read:- 
240-12. Interrupting Capacity. Fuses and circuit breakers shall have 
adequate interrupting capacity for the available short-circuit current 
at the point of application. 
SUBMITTER: Timothy Crnko, Special Application Engineer, Na- 
tional Accounts Bussmann Mfg. Division, McGraw-Edison Company 
SUPPORTING COMMENT: This is for clarification sin~e there is 
confusion about interrupting capacity of devices intended to break 
current. Referencing 110-9 and 110-10 is not specific enough for 
some Code enforcing authorities. 
PANEL RECOMMENDATION: Accept, reworded as follows: 
240-12. Interrupting Capacity. Fuses and circuit breakers shall be 
suitable for the short-circuit current available at their supply terminals. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Acton, Bangert, Fogarty, Gubany, Kasper, 
Mattson, Mottern, Muska, Niedermeyer, Seelbach, Van Tassel, 
Whittington 

NEGATIVE: Stanback 
EXPLANATION OF VOTE: 

STANBACK: Proposed wording could be interpreted to prohibit 
10,000 ampere branch breakers when protected by 22,000 ampere 
main breakers in fully tested and approved combinations. Also, need 
exception for supplementary protection. Should read: "Equipment 
containing fuses and/or circuit breakers shall be suitable for the short- 
circuit current available at its supply terminals. Exception: Supple- 
mentary overcurrent protection." 

240-13re(New): Reject 
PROPOSAL NO. 14: Add new section': 
240-13. Short-Circuit Protection: Overcurrent devices for feeders, 
branch circuits or equipment shall have short-circuit rating suitable to 
interrupt the short-circuits available to the supply terminals of that 
device with the following minimum ratings: (1) 10 kA for panel- 
boards or switches of less than 100A, (2) 50 kA for all others. 
SUBMITTER: Charles E. Muhleman, Marion, IN 
SUPPORTING COMMENT: Today's electrical systems are so inter- 
connected that many of the present devices cannot interrupt available 
short-circuit currents available. Technology is such that these min- 
imums can be met with little effort or additional expense. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Minimum ratings may be too low and mislead- 
ing. Proposal 13 covers subject adequately. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

240-14re(New): Reject 
PROPOSAL NO. 15: Add a section to article 240 as follows: 
240-14. Where a circuit breaker or fuse will not carry its rated current 
as applied, the next larger size of breaker or fuse may be applied 
provided the capacity of the breaker or fuse as derated does not 
exceed the ampacity of the conductor. 
SUBMITTER: Barney P. Best, P.E. Best & Hickman Engrs., Pinellas 
Park, Florida 
SUPPORTING COMMENT: Millions of dollars' worth of wire is 
being wasted because circuits are derated to conform with loss of 
capacity of fuses and breakers when installed in enclosures. The 
purpose of this proposal is to match the actual capacity of the breaker 
as derated to the ampacity of the conductor. A recent U.L. study 
showed that, even where circuit protective devices were running 
hot, that conductors themselves were not subjected to excessive 
temperatures. 

PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Insufficient supporting comment to explain 
need and practical application of proposal. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

240-17(b): Reject 
PROPOSAL NO. 16: Amend Section 240-17(b) to read: 

(b) Damp or Wet Locations. Enclosures for overcurrent devices in 
damp or wet locations "or located beneath plumbing or other liquid 
carrying pipes and subject to accidental leaks or spills" shall be of a 
type approved for such locations and shall be mounted so there is at 
least one-quarter inch air space between the enclosure and the wall or 
other supporting surface. 
SUBMITTER: G. S. Bittings, individual licensed electrician 
SUPPORTING COMMENT: I am confident the NFPA is interested 
in long term fire protection as well as new installations meeting code 
standards. Many installations have been made placing overcurrent 
protection enclosures under plumbing or other pipes which when new 
meet the present requirements of the code. However, it has been my 
experience that as time goes by, wear and tear on certain plumbing 
fixtures and other predictable spills have resulted in the enclosures 
being wet down or flooded thereby causing the circuit breakers to 
malfunction which directly resulted in the branch circuit burning 
when shorted or overloaded. This proposal to the code would require 
waterproof enclosures or locations of the enclosures away from 
possible flooding. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Impractical to enforce. Improperly identified as 
240-17. Should be 240-32. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

240-20: Reject 
PR()POSAL NO. 17: Amend 240-20-b to read: 
(b) Circuit Breaker As Overcurrent Device. Circuit breakers sllall 
simultaneously open all ungrounded conductors in power circuits but 
only the faulted co'nductor in lighting circuits. 

Exception--OK as written in 75 NEC 
SUBMITTER: C. E. Muhleman, Marion, IN 
SUPPORTING COMMENT: It is preferable, desirable and certai~aly 
safer to have only part of the lights to extinguish because of a fault. 
This is in contrast with the present wording which promotes the 
shutting off of all lights when a fault occurs in only one phase. 
PANEL RECOMMENDATION: Reject . 
PANEL COMMENT: Insufficient information to support. 
VOTE ON PANEL 'RECOMMENDATION: 

AFFIRMATIVE:  Acton, Bangert, Fogarty, Kasper, Mattson, 
Motter, Muska, Niedermeyer, Seelbach, Stanback, Van Tassel, 
Whittington 

NEGATIVE: Gubany 
EXPLANATION OF VOTE: 

GUBANY: I am voting against panel rejection. 1 agree with the 
author's supporting comments that only the faulted circuit should 
open on multiwire circuits supplying lighting--leaving 2/3 of the light- 
ing in operation. 

240-21 Exception No. 2: Accept 
Secretary's Note: It was the action of the Correlating Committee that 

the Panel clarify the action. 
PROPOSAL NO. 18: Amend Section 240-21 Exc. 2 to read: 

Exception No. 2: Feeder taps not over 10 f t  long. For conductors 
tapped to a feeder or transformer secondary where idl the following 
conditions are met: 

a. Ttle length o f  the tap conductors does not exceed lOft. 
b. The ampacity of  the tap conductor~ is: 
(1) not less than the combined computed loads on the circuits 

supplied by the tap conductors, and 
(2a) not less than the rating of  the "device supplied by the tap 

conductors," or 
(2b) "not less than tile rating of  the overcurrent p~otective 

device at tile termination of  the tap conductors." 
SUBMITTER: Ralph H. Lee, Wilmington, Del. 
SUPPORTING COMMENT: The (2a) or (2b) presentation is a clari- 
fication over the wording of the present entry, which uses "unlesS," in 
the (2) portion of the sentence. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
COMMENT ON VOTE: 

NIEDERMEYER: My affirmative vote is conditioned on not 
deleting the present "c" and "d" subparagraphs of this exception. The 
wording of the proposal does not include retaining "c" and "d." 
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240-21 Exception No. 3: Reject 
PROPOSAL NO. 20: Amend Section 240-21 to read: 

Exception No .  3: Feeder  taps not  over "35" f ee t  long. For con- 
doctors topped to a f e eder  where all o f  the fi~llowing conditions are 
/ ? l e t ;  

a. Length  o f  the tap eondactor  does t~ot exceed " 3 5 " f e e t .  
SUBMITTER: K. Donald Eichner, P.E., Chief Electrical Engineering. 
representing Pittsburgh-Des Moines Steel Company. 
SUPPORTING COMMENT: The general wiring arrangement for our 
metal fabricating shops (14 in the continental U.S.) require aerial 
insulated wiring well up in the roof structure to prevent personnel 
exposure. Feeders are dropped to fused disconnect switches on the 
column beams for services to lighting, weld machines, machine tools, 
etc. Recenthigh bay additions for large fabricated assembly such as 
reactor containment structures, have required that the aerial wiring 
be lowered in order to comply with exception No. 3 as is now written 
(N.E.C. 1975). Lowering the aerial runs places them in the vicinity of 
jib cranes and/or other equipment. 

The intent of this suggested revision is to reduce the potential 
hazard to personnel in large high bay fabricating shops by keeping 
aerial wiring.well up in the roof structure. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT:  Changes beingmade under Proposal No. 19 
should resolve the matter. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

240-21 Exception No. 3d: Accept 
PROPOSAL NO. 19A: Change Exception No. 3, Subparagraph d to 
read: 

d. The tap condoctor's are sui tably 'protected fi 'om physical  damage  
by being enclosed in a metal  raceu;ay. 
SUBMITTER: CMP4 
SUPPORTING COMMENT: Correlation with~Proposal No. 19 is 
needed. 
PANEL RECOMMENDATION:  Accept 
VOTE ON PANEL RECOMMENDATION:  

A F F I R M A T I V E :  Acton, Bangert, Fogarty, Gubany, Kasper, 
Mattson, Mottern, Muska, Niedermeyer, Seelbach, Van Tassel, 
Whittington 

NEGATIVE:  Stanback 
EXPLANATION OF VOTE: 

STANBACK: In subparagraph d raceways should not be limite~l 
to metal. No evidence has been presented to show such need. 

240-21 Exception--(New): Accept 
Secretary's Note: It was the action of the Correlating Committee that 

[here was a lack of consensus in the voting. 
PROPOSAL NO. 19: Section 240-21 to read: 

Exception No.  X. Feeder  Taps Over  25 Ft. Long.  In indostrial 
es tabl ishments  only, where condit ions o f  mointenanc'e and ~oper- 
vision ossore that only competent  individuals will service the sys- 
t ems ,  conductors  tapped to a .feeder shall be permi t ted  to be over 25 
J?. long but not over lOO f t .  long'where all o f  the.fi)llowing conditions 

. o F e  I l l e g :  

o. The ampaci ty  o f  the top conductors  is not less than V.~ that o f ( h e  
f eeder  conductors  f rom  which they ore supplied. 

b. The tap condttctors terminate with a single circuit breaker or o 
single set o f  f o s e s  that will limit the load to the ampaci ty  o f  the top 
condaetors.  This single overcorrettt  device shall be permi t ted  to 
supply any number  o f  additional overcurrent devices on its load side. 

c. The lop conductors  are soitably pro tec led  f rom  physical  damage.  
SUBMITTER: I E E E  
SUPPORTING COMMENT: Many industrial establishments have 
high bay buildings well in excess of 25 ft. in height. It has been a 
common successful practice for years to install feeders above the 
lower roof chord and to connect the tap conductor to the feeder in that 
area. It is desirable to locate the tap conductor circuit protector in a 
location so as to be operable from the floor. This proposal would allow 
industrial establishments to continue with a tried and proven practice 
that is dictated by an industrial building's physical dimensions.  
PANEL RECOMMENDATION:  Accept  with following revisions.  

Change last two lines to read: 
"doctors tapped to a f e eder  shall be permi t ted  to be not over 25 f t .  
long horizontally oral m~t over 100 f t .  total length where  all o f  the 
fo l lowing condittons are met ."  

Change Subparagraph (c) to read: 
"'The tap conductors are suitably protected from physical damage 

by being enclosed in metal raceways." 
Add Subparagraph (d) to read: 
"The tap conductors are continuous from end-to-end and contain 

no splices.'" 
VOTE ON PANEL RECOMMENDATION:  

A F F I R M A T I V E :  Acton, Bangert, Fogarty, Mattson, Mottern, 
Muska, Seelbach, Van Tassel, Whittington 

N E G A T I V E :  Gubany, Kasper, Niedermeyer, Stanback 
EXPLANATION OF VOTE: 

GUBANY: 1 am voting against panel acceptance. I'm concerned 
that making the judgment "where conditions of maintenance and 
supervision assure compel~ent individuals will service the systems" 
is too difficult to judge in too many instances and would be difficult to 
enforce. 

KASPER: To allow feeder taps up to a maximum of 125 ft. is ex- 
cessive. Exposure to electrical faults will increase'as will the likeli- 
hood of cable fires in trays from possible high resistance faults. Of 
particular concern is the grouping of these feeder taps with other 
circuits vital to the continuous operation of the plant. 

NIEDERMEYER: This proposal inversly enhances safety. I can't 
justify what makes an "industrial" establishment so unique as op- 
posed to "commercial" as to say that it is safe under specified condi- 
tions in an industrial establishment as compared to other occupancies 
with like conditions. We have both commercial and industrial loca- 
tions under the same management, supervision, and maintenance-- 
how could I go to court and say one location is not safe with having a 
tap over 25 feet, and another location being considered safe? If 100 
feet is truly safe, let's say so by including all occtipancies--I person- 
ally do not believe this length is safe. It is merely an attempt to legalize 
current non-code jobs. We have lived with the 25 foot tap rule suc- 
cessfully for years'in industrial establishments with no problem. The 
broad definition of "industrial," along with conditions of mainte- 
nance, supervision and competent persons leaves this proposal im- 
possible to enforce and administer. How would these conditions be 
determined in advance in a new plant where there would be no basis 
of judgement--or an existing plant where the ownership and manage- 
ment changed--would such installations as installed under this pro- 
posal conceivably then become illegal and have to be changed? 

STANBACK: In subparagraph (c) raceways should not be limited 
to metal. No evidence has been presented to show such need. 

240-21 Exception No. 9--(New): Reject 
PROPOSAL NO. 21: Add Exception No. 9 to read: 

Overcurrent  protection need not be included in secondary J~eders 
fi 'om a tran.~fortner when these conditions are nlet: 

I. The pr imao,  JOeder ampoeio ,  does not  exceed the transformer 
ampaeity.  

2. The pr imary  f e eder  overeorreot  protection does not exceed 
its ompacity.  

3. The individual secondat3, ampacity.  
SUBMITTER: C. E. Muhleman, Marion, IN 
SUPPORTING 'COMMENT: This permits a safe economical  instal- 
lation of feeders. Yet it does not limit the secondary to an arbitrary 
length before requiring overcurrent protection. This gives fl~ll over- 
current protection to all the primary and secondary feeders and to the 
transformer. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: The panel is uncertain of the intent of the pro- 
posal, particularly Paragraph 3. There is no differentiation between 
single and three phase. Proposal No. 5 deals with this subject. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

240-24: Accept 
Secretary's Note: The Correlating Committee felt that the resolution 

of this Proposal is the responsibility of CMP9. 
PROPOSAL NO. 23: Add New Paragraph to 240-24 to read: 

Branch circuit distribution panels shall not be located in bath or 
toilet rooms, in clothes closets or in any room designed for storage 
unless space is provided as required in Section 110-16 by partitions, 
permanent barriers or other acceptable means. 
SUBM1TTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: Branch circuit distribution panels should 
be located in safe, accessible locations. There are obvious hazards in 
doing maintenance work on panelboards in bath or toilet rooms. In 
closets and storage rooms the problem is also obvious, since one very 
common violation is failure to maintain proper clearance around 
electrical equipment. 
PANEL RECOMMENDATION:  Accept with following revision: 

Branch circuit distribution panels shall not be located in bath or 
toilet rooms. They shall be permitted to be installed in clothes closets 
or in any room designed for storage where space is provided as re- 
quired in Section 110-16 by partitions, permanent barriers or other 
acceptable means. 
VOTE ON PANEL RECOMMENDATION:  

AFFIRMATIVE:  Acton, Bangert, Fogarty, Gubany. Kasper, 
Mattson, Mottern, Niedermeyer, Van Tassel, Whittington 

NEGATIVE:  Muska, Seelbach, Stanback 
EXPLANATION OF VOTE: 

MUSKA: Only the larger buildings have provisions for specific 
rooms used only for electrical equipment. This provision of requiring 
partitions or permanent barriers around branch circuit panels where 
part of the room could possibly be used for storage someday would 
lead to enforcement problems and be an unfair burden to the elec- 
trical installer. This is a subject matter that should be covered in 

73 



Section 110-16 (working spaces about electrical equipment) which is 
the prerogative of CMP I. 

SEELBACH: A negative vote is being cast only to raise the issue 
of jurisdiction. Location of "panelboards" has not previously been 
considered a responsibility of CMP4. 

STANBACK: This requirement does not belong in Article 240. 
It should be referred-to CMP9 for consideration for Article 384. 

240-24(a) Exception No. 4re(New): Reject 
PROPOSAL NO. 24: Add to Section 240-24(a): 

Except ion No.  4: In industrial establ ishments  only, where there are 
qualified maintenance personnel  continuously on duty, overcarrent 
devices shall be permit ted to be mounted  adjacent  to the eqttipment 
they supply, attd be accessible by portable means.  
SUBMITTER: Patrick F. Fogarty, Enka, NC 
SUPPORTING COMMENT: In many industrial environments, "any- 
thing" that is readily accessible is automatically exposed to severe 
physical damage and/or vandalism. In such cases, compliance with 
Section 240-24(c) becomes problematical. By removing the equip- 
ment from ready access, a higher degree of safety would be achieved 
in these instances. (Note that switches are already permitted to be 
mounted thusly; see Section 380-8(a) Exception No. 2.) 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The concept is generally covered by Proposal 
No. 22. 
VOTE ON PANEL RECOMIVIENDATION: 

AFFIRMATIVE:  Acton, Bangert, Fogarty, Gubany, Kasper, 
Mattson, Mottern, Muska, Niedermeyer, Seelbach, Stanback, Van 
Tassel 

NEGATIVE: Whittington 
EXPLANATION OF VOTE: 

WHITTINGTON: Vote was negative because the general prin- 
ciple of this exception is a proven and safe practice in protected in- 
dustrial environments. There are less problems in mounting at heights 
than those incurred at levels subject to vehicular damage and/or 
capricious personnel. 

240-24 Exception No. 4--(New): Accept 
Secretary's Note: It was the action of the Correlating Committee that 

there is a lack of consensus in the voting and that the Panel review the 
comments expressed in the voting. 
PROPOSAL NO. 22: Revise Section 240-24 as follows: 

Exception No.  4: In industrial establ ishments  where conditions o f  
maintenance  and supervision assure that only competent  individuals 
will service the equipment,  overcarrent devices may be mounted  at an 
elevation not to exceed lO fee t .  
SUBMITTER: IEEE 
SUPPORTING COMMENT: In many industrial plants, overcurrent 
devices serving lighting, ventilation, power distribution and for equip- 
ment not directly associated with production have been installed at 
elevations which do not conform to the present "readily accessible" 
requirement. This practice has permitted greater flexibility in the lo- 
cation of aisles and other working spaces when production equipment 
is rearranged; and has permitted location of the devices closer to the  
equipment they serve without exposure to damage. This enhances 
the ready identification of the device with the equipment served. 

Further, a higher elevation reduces the possibility of unauthorized 
operation. In addition, in normal usage the frequency of operation is 
often less than once a year and some are never operated except during 
a maintenance period. Records indicate that relocation would not 
provide any significant safety improvement. 
PANEL RECOMMENDATION: Accept as Exception No. 4. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Acton, Bangert, Fogarty, Gubany, Mottern, 
Muska, Seelbach, Stanback, Van Tassel, Whittington 

NEGATIVE:  Kasper, Mattson, Niedermeyer 
EXPLANATION OF VOTE: 

KASPER: This exception as written will permit overcurrent de- 
vices to be located in concealed spaces. Unless these devices are 
accessible as defined by the NEC, Section 110-16 covering working 
clearances, clear spaces and access as well as Section 380-8 covering 
access of circuit breakers used as switches will be violated. 

MATTSON: The wording of this exception is too broad. In review 
of the supporting comment the exception should indicate more on the 
order of mounting an overcurrent device not to exceed ten feet if the 
location of the device could be installed closer to the equipment and 
operated not more than once a year. 

As written in the proposal 1 do not believe we can justify the con- 
ditions as written in the exception. 

NIEDERMEYER: I assume and hope that only competent per- 
sonnel will service any electrical equipment in any location, lhdustrial 
establishments are not unique in requiring expertise in servicing of 
electrical equipment. If any location needed a readily accessible 
device for quick response and action, it is an industrial location. 
, True emergencies exist where quick emergency action is neces- 

sary; to have a device up in the air requiring a ladder to reach same is 
not enhancing safety. Our inspectors would be prohibited, for safety 
reasons, from inspecting overcurrent protective devices in such lo- 
cations. See my response to a similar proposal on page 42 of the last 
preprint, also Proposal No. 19 regarding industrial establishments. 

240-40 Exception No. 2: Reject 
PROPOSAL NO. 25: Amend Section 240-40 Exception No. 2 to 
read: 

Exception No.  2:.4 single disconnecting means  shall be permi t ted  
on the supply side o f  more titan one set o f  rases,  provided the,dis- 
connect  is mechanically  or electrically interlocked with the enclosure 
door so the fu ses  are not energized when the enclosure door is open. 
SUBMITTER: Southern California Chapter of l .A.E.l .--Uniform 
Wiring Committee 
SUPPORTING COMMENT: Normal exposure to live parts is e~her a 
safe or unsafe practice. The type of equipment being served has no 
bearing on the safety of the practice. If normal exposure to live parts 
can be considered a safe practice then 240-40 should be deleted, if 
not then the exception should be revised. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Insufficient supporting comment for a change 
having such a general impact. If thei'e are more specific problem 
areas, proposal should be directed toward them. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

240-60(d)m(New): Reject 
PROPOSAL NO. 26: Add a new subparagraph relating to the per- 
formance of cartridge fuses as follows: 

(d) Energy Let, Through. The limit of maximum energy let through 
during the time it takes a cartridge fuse to clear a fault shall be estab- 
lished for each standard fuse size so that it is less than that for all 
other fuses of its class and type having a higher ampere rating, when 
tested at an available current equal to its interrupting rating. 
SUBMITTER: Allen-Bradley Company 
SUPPORTING COMMENT: Users of the NEC often select fuses 
instead of circuit breakers for overcurrent protection because of the 
current limiting effect provided by fuses in the event of a high current 
fault. They expect to obtain the best short circuit protection available 
with any given fuse class and type (time delay or nontime delay) by 
selecting the fuse with the lowest ampere rating that will provide 
satisfactory performance under normal operating conditions, i.e., 
"the smaller the fuse, the better the protection." This philosophy is 
also reflected in Section 430-52 where the rules for the maximum size 
fuse permitted in a motor branch circuit are expressed in percent of 
motor full-load current, implying that a higher ampere rating fuse 
permits more energy let-through. Section 430-52 being a portion of 
Part D of Article 430 is only concerned with fault current protection. 
Running overcurrent protection is provided by other means. 

As fundamental as this principle, "the smaller the fuse, the better 
the protection," seems to be to obtaining the control of damage re- 
quired by Section 110-10 it is not specified in the Code. However, it 
is our observation that Class H fuses have traditionally, provided this 
desired relationship between ampere rating and energy let-through 
(clearing IZt). In addition, UL publications for Class J and Class T 
fuses place constraints on the maximum allowable clearing 12t for 
each fuse size to achieve this relationship. Conversely, in the case of 
Class K and Class R fuses, Underwriters Laboratories has estab- 
lished maximum clearing 12t values only for the six cartridge sizes 
rather than the 26 individual standard ampere ratings from 15 through 
600. Likewise maximum clearing 12t values have been published only 
for cartridge sizes in the case of Class G and Class L fuses. 

It should be noted that performance requirements are appropriate 
for inclusion in the Code where they are essential to providing the 
needed protection as illustrated by subparagraph (b) of Section 240- 
60. Underwriters Laboratories will use the Code requirement as the 
authority for publishing performance standards'for listed fuses. 

Examples of the lack of the expected characteristic in Class K5 
(same electrical characteristics as Class RK5) cartridge fuses which 
prompted this proposal are shown in the table below. Energy let- 
through tests of one brand of Class K5 fuses as produced by a na- 
tionally known fuse manufacturer gave the following results when 
tested at 600 volts with I00,000 amperes available: 

Fuse Rating Clearing IZt (Amperes Squared-Seconds) 

100 Amperes, 600 volts 370,000 
90 Amperes, 600 volts 243,000 
80 Amperes, 600 volts 540,000 
70 Amperes, 600 volts 379,000 

PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Such requirements belong in product standards 
such as those of U L or N EMA and not in N EC. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
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240-61: Accept 
Secretary's Note: It was the action of  the Correlating Committee that 

further consideration be given of the comments expressed in the voting. 
PROPOSAL NO. 27: Amend 240-61 Classification to read: 
Cartride fuses and fuseholders shall be classified as follows: 

Not Over Not Over Not Over 
250 Volts 300 Vo l~  600 Volts 

0- 30 0- 30 0- 30 
31- 60 31- 60 31- 60 
61- I00 61- 100 61- 100 

101- 200 101- 200 101- 200 
201- 400 201- 400 201- 400 
401- 600 401- 600 401- 600 
601- 800 601- 800 601- 800 
801- 1200 801-1200 801-1200 

1201- 1600 1201- 1600 1201- 1600 
1601:2000 1601- 2000 1601- 2000 
2001-2500 2001-2500 2001-2500 
2501-3000 2501-3000 2501-3000 
3001-4000 3001-4000 3001-4000 
4001-5000 4001-5000 4001-5000 
5001- 6000 5001- 6000 5001- 6000 

• Exception No. 1: Fuses andfitseholders larger than 6000 A shall 
be permitted when approved for the purpose. 

Exception No. 2: Fuses and fuseholders o f  other voltages shall 
be permitted. 
SUBMITTER: W. A. Mathews, Vice President/Engineering, Buss- 
mann Mfg. Division, McGraw-Edison Company, St. Louis, Missouri 
SUPPORTING COMMENT: To give recognition to research and 
development work in fuseology.. With the rapidly expanding tech- 
nology it is timely that the NEC give recognition to new products and 
technology. As written, 240-61 is restrictive to ne.w development. 
PANEL RECOMMENDATION: Accept and add FPN as follows: 

Fuses shall be permitted to be used for voltages at or below their voltage 
ratings. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
COMMENT ON VOTE: 

STANBACK: Added sentence should be full text instead of fine 
print note. 

240-83(d)m(New): Reject 
PROPOSAL NO. 28: Add new Section 240-83(d) as follows: 

(d) Circuit Breakers Used as Switches. When used as snap switches, 
circuit breakers shall be approved for the purpose and shall be 
marked with the letters SWD on the label or product. 
SUBMITTER: Arthur R. Towner, Chief Electrical Inspector, Grand 
Rapids, Michigan 
SUPPORTING COMMENT: Underwriters Laboratories in Standard 
489 requires that those circuit breakers suitable and intended for use 
as snap switches shall be marked with the letters SWD. Adding this 
requirement to the NEC will make electrical inspectors aware of this 
marking, and will enable them to more easily enforce this rather 
recent requirement. In the interest of safety, only those breakers 
bearing this marking should be used as snap switches. It must be as- 
sumed that if the breaker does not bear this marking, then the breaker 
is not suitable for use as a snap switch inasmuch as the number of 
on-off operations for testing circuit breakers is considerably less than 
the test for snap switches. Refer to U.L. 489 (breakers) and U.L. 20 
(Snap Switches). 

Circuit breakers are overcurrent devices that may be used as a 
snap switch "only" when so tested and listed. 

This Code proposal is consistent with present Section l10-3(b) 
which states that "Listed or labeled equipment shall be used or in- 
stalled in accordance with any instructions included in the listing or 
labeling." 

A similar proposal has been submitted for inclusion in Article 380 
as a new Section 380-1 l(a). 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Proposal is too inclusive effecting all circuit 
breakers whereas problem areas only involved certain lower ratings. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bangert, Kasper, Mattson, Mottern, Muska, 
Seelbach, Stanback, Van Tassel, Whittington 

NEGATIVE:  Acton, Fogarty, Gubany, Niedermeyer 
EXPLANATION OF VOTE: 

ACTON: I agree with the submitter that circuit bi-eakers marked 
SWD should be used for switching purposes especially since UL 
lists such devices: 

FOGARTY: 1 believe that equipment should be rated and tested 
for its intended function. While it may be somewhat difficult to police 
because of future changes, a breaker should be rated SWD if intended 
for switch operation. If problem areas cover only certain ratings, the 
proposal requires only those used as switches to be so rated. 

GUBANY: I am voting against panel rejection. Since UL lists 

circuit breakers (SWD) for switching, this should be enforced by 
giving recognition in the NEC as per author's proposal. 

NIEDERMEYER:  I believe this proposal should be accepted 
with limitations to include circuit breakers rated up to 20 amperes. A 
circuit breaker, used as switching device, is recognized as having 
been a problem area with the creating of a SWD special ratingmthe 
panel could amend the proposal to limit such device to 20 amperes, 
which is really needed. 
COMMENT ON VOTE: 

MOTTERN : I am voting affirmative on the panel recommendation, 
although problems do exist where small circuit breakers in lighting 
panels are used for switching duty. 

240-84re(New): Reject 
PROPOSAL NO. 29: Add new Section 240-84: 
240-84. Termination Connection. Circuit breaker conductor termi- 
nations shall have a temperature rating of not less than 75°C for con- 
ductor connections. 
SUBMITTER: National Association of Home Builders. 
SUPPORTING COMMENT: For many years the widespread use of 
75°C insulated conductors has been satisfactorily used in the con- 
struction industry and generally accepted by local jurisdictions. 

However, in some instances, the additional a.mpacity rating of 75°C 
insulation temperature rating of conductors, are being deprived of 

I usage due to the lack of some of the manufacturers having their 
products tested and listed for 75°C usage; thus, greatly limiting the 
usage of temperature-rated conductors as listed in Tables 310-15 
thru 310-19. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Redesign of many other equipments in system 
would also need to be changed to justify. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

240-100--(New): Accept, Refer to CMP6 
Secretary's Note: It was the action of  the Correlating Committee that 

there is a lack of consensus in the voting and that the Panel review the 
comments expressed in the voting. 
PROPOSAL NO. 30: Add a new Section 240-100 as follows: 
240-100. Coordination. The operating time of the protective device, 
the available short-circuit current, and the conductor used shall be 
coordinated to prevent excessive or dangerous temperature in con- 
ductors or conductor insulation under short-circuit conditions. See 
Notes to Tables 310-39 through 310-50 for coordination procedure. 
SUBMITTER: Technical Subcommittee on Overcurrent Protection 
Problems. 
SUPPORTING COMMENT: Task Group recommends these propos- 
als in the National Electrical Code to mitigate against problems from 
lack of fault-duty coordination. 
PANEL RECOMMENDATION: Accept and refer to CMP6. 
PANEL COMMENT: Coordination with Article 310 is needed. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Acton, Gubany, Kasper, Mattson, Mottern, 
Muska, Niedermeyer, Seelbach, Van Tassel, Whittington 

NEGATIVE:  Bangert, Fogarty, Stanback 
EXPLANATION OF VOTE: 

BANGERT: Although this proposal has merit and has been con- 
sidered by a technical task group, it is my opinion that it involves a 
depth of systems engineering design and application engineering 
which does not properly belong in the NEC. 

FOGARTY: In reviewing this proposal 1 believe it unnecessary as 
it is adequately covered in Section 1 I0. The format of the proposal 
requires the inspector to be a part time design engineer which is not 
his responsibility. 

STANBACK: This section should not be added unless Panel 6 
includes all the necessary coordination information and instructions. 
The approach seems to be too cumbersome and highly technical for 
code enforcement. 
COMMENT ON VOTE: 

MAq77SON: Would this be a FPN instead? 

240-100: Reject 
PROPOSAL NO. 31: Part H. Overcurrent Protection Over 600 Volts 
240-100. Feeders. Feeders "shall have visual load current indication 
and" shall have.a short-circuit protective device in each ungrounded 
conductor. The protective device(s) shall be capable of detecting and 
interrupting all values of current which can occur at their location in 
excess of their trip setting or melting point. A fuse rated in con- 
tinuous amperes not to exceed three times the ampacity of the 
conductor or a breaker having a trip setting of not more than six 
times the ampacity of the conductor shall be considered as providing 
the required short-circuit protection. See Section 310-X for ampaci- 
ties of high voltage conductors. 
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SUBMITTER: Technical Subcommittee on Overcurrent Protection 
Problems. 
SUPPORTING COMMENT: It is recommended by unanimous vote of 
the Subcommittee that this section be expanded to recognize the use.  
of visual load current indication (metering) as a means of protecting 
feeders against overload conditions. This is a widely accepted prac- 
tice in high voltage circuits and the committee feels it should not be 
ruled out by the NEC. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Visual indication in lieu of overcurrent protec- 
tion does not add to overall safety. Computer monitoring of load 
would not be permitted. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Acton, Bangert, Fogarty, Gubany, Kasper, 
Mattson, Mottern, Muska, Seelbach, Stanback, Van Tassel, Whit- 
tington 

NEGATIVE: Niedermeyer 
EXPLANATION OF VOTE: 

NIEDERMEYER: When this proposal was presented in the last 
code, the panel voted that in lieu of overcurrent protection that visual 
means of monitoring be utilized--as a compromise to overcurrent 
protection, 1 voted for the compromise. The panel vote was reversed 
by Electrical Section NFPA action which nullified the panel action by 
the present wording in 240-100 which requires nothing but short- 
circuit protection. I agree that visual means are a poor substitute for 
an actual device to recognize overloads, but to eliminate at least this 
procedure of monitoring is unacceptable. Consulting engineers have 
not taken advantage of the present code wording in our area as they 
do not believe this to be safe. CMP4 certainly has reversed its stand 
from the last consideration of this proposal, although nothing men- 
tioned in our meeting would warrant or substantiate this reversal of 
thinking. 1 agree with the unanimous vote of the technical subcom- 
mittee on overcurrent protection problems that their proposal be 
adopted as an alternative to overload protection for feeders. If this 
concept is applicable to over 600 volt, why not under 600 volt? By 
approval of this proposal, CMP4 is saying that overload protection is 
not a factor in over 600 volts--in the real world this is not factual. 

240-100: Accept 
Secretary's Note: It was the action of the Correlating Committee  that 

the Panel clarify the action. 
PROPOSAL NO. 35: Section 240-100--Feeders: No change in first 
two sentences. Delete third sentence, and replace it with: "In no case 
shall the fuse rating in continuous amperes exceed three times or the 
long time trip element setting of a breaker, six times the ampacity of 
the conductor. See Tables 310-39 through 310-50 for ampacities 
of medium voltage conductors." 
SUBMITTER: Technical Subcommittee on Overcurrent Protection 
Problems. '- 
SUPPORTING COMMENT: Task Group recommends these pro- 
posals in the National Electrical Code to mitigate against problems 
from lack of fault-duty coordination. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Acton, Bangert, Fogarty, Gubany, Kasper, 
Mattson, Mottern, Muska, See bach, Stanback, Van Tassel. Whitting- 
ton 

NEGATIVE:  Niedermeyer 
EXPLANATION OF VOTE: 

NIEDERMEYER: Same as comments on Proposal No. 31. 

240-100, Exception No. l~(New): Reject 
PROPOSAL NO. 32: Add Exception No. 1 as follows: 

Exception No. 1: Visual load current indication shall not be re- 
quired for feeder conductors provided with overearrent protection 
having a rating or setting not in excess o f  tire ampacity o f  tire 
cotrdrtclot'. 
SUBMITTER: Technical Subcommittee on Overcurrent Protection 
Problems. 
SUPPORTING COMMENT: Same as for Proposal No. 31. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Correlates with action taken .on Proposal 
No. 31 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE: '  Acton, Bangert, Fogarty, Gubany, Kasper, 
Mattson, Mottern, Muska, Seelbach, Stanback, Van Tassel, Whitting- 
ton 

NEGATIVE: Niedermeyer 
EXPLANATION OF VOTE: 

NIEDERMEYER: See comments--Proposal No. 31. 

240-100, Exception No. 2~(New): Accept 
Secretary's Note: It was the action of the Correlating Committee that 

there was a lack of consensus in the voting. 

PROPOSAL NO. 33: Add Exception No. 2 as follows: 
Exception No. 2: Feeder taps shall not be requb'ed to have sep- 

arate fault-protective devices provided tile conductors are capable o f  
withstanding the maximum short-circuit current that can occur for tire 
time necessary for a short-circuit protective device on the source 
side o f  the condactor to operate. 
SUBMITTER: Technical Subcommittee on Overcurrent Protection 
Problems. 
SUPPORTING COMMENT: Same as for Proposal No. 31. 
PANEL RECOMMENDATION: Accept as Exception No. 1. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Acton, Fogarty, Mattson, Mottern, Muska, 
Seelbach, Van Tassel, Whittington 

NEGATIVE: Bangert, Gubany, Kasper, Niedermeyer, Stanback 
EXPLANATION OF VOTE: 

BANGERT: Although this proposal has merit and has been con- 
sidered by a technical task group, it is my opinion that it involves a 
depth of systems engineering design and application engineering 
which does not properly belong in the NEC. 

GUBANY: I am voting against panel acceptance. No provisions 
are made to provide any degree of overload protection as in branch 
circuits (Proposal No. 34). 

KASPER: I continue to feel that this proposal is too broad. The 
exception as written would permit feeder taps without overcurrent 
protection which 1 consider to be an unsafe practice. No length nor 
time restrictions are suggested, and it woflld be near impossible for the 
inspector to determine that adequate protection has been provided. 

NIEDERMEYER: Extremely difficult if not impossible to enforce. 
National Electrical Code does not require qualified engineers to de- 
sign such a system, nor to accept responsibility for a safe installation 
under this provision--this leaves the inspector who enforces this 
code as the sole recipient of responsibility. Inspectors need no more 
of such proposals to add to their present legal liabilities. What tables 
and graphs are readily available to make determinations required 
under this proposal which would properly identify the needed char- 
acteristics of all types of protective devices and to all cables over 
600 volts? 

STAN BACK: Proposal sets no restrictions on tap length, mechan- 
ical protection, or overcurrent protection at the load end of the tap 
conductor. No evidence of need has been presented. This prolSosal 
was not included in the 11/26/75 report of the technical subcommittee 
on o vercurrent protection problems. 

240-101: Accept 
Secretary's Note: It was the action of  the Correlating Committee that 

there was a lack of consensus in the voting..  
PROPOSAL NO. 34: Amend Sectiotn. 240-101 as follows: 
240-101. Branch Circuits. Branch circuits shall have a short-circuit 
protective device in each ungrounded conductor. The protective 
device(s) shall be capable of.detecting and interrupting all values of 
current which can occur at thei r location in excess of their trip setting 
or melting point. "Overload protection shall also be provided by de- 
vices which wilLprotect conductors at their ampacities." See Section 
310-X for ampacities of high voltage conductors. 
SUBMITTER: Technical Subcommittee on Overcurrent Protection 
Problems. 
SUPPORTING COMMENT: Overload protection should be required 
for branch circuits and to correlate with Proposal Nos. 31, 32, and 33. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Acton, Gubany, Kasper, Mattson, Muska, 
Niedermeyer, Seelbach, Van Tassel, Whittington 

NEGATIVE: Bangert, Fogarty, Mottern, Stanback 
EXPLANATION OF VOTE: 

BANGERT: Although this proposal has merit and has been con- 
sidered by a technical task group, it is my opinion that it involves a 
depth of systems engineering design and application engineering 
which does not properly belong in the NEC. 
. FOGARTY: From further consideration of this proposal, 1 prefer 
the present code requirements. There does not appear to be adequate 
reason for penalizing branch circuits as compared to feeder circuits. 
The protection at ampacity concept, after allowance to coordination, 
starting currents, etc., usually require that the cable size be increased 
to match the actual ampacity of the protective device. 

MOTTERN: I am voting negative on the panel recommendation, 
because there are circumstances where overload protection is neither 
necessary nor desirable. Also, it is not always clear what constitutes 
a high voltage branch circuit in an industrial plant. 

STANBACK: Proposal not practichl and does not conform to 
present practice which has good safety record. For example, a high 
voltage fuse is a device which, by definition, will not necessarily 
protect against an overload between its full load rating and 200% of 
its full load rating. 
COMMENT ON VOTE: 

NIEDERMEYER: I see no correlation with proposals No. 31 ,  
No. 32 and No. 33, nor do I recall any panel comment that when you 
provide overload protection to branch circuits you are absolved from 
overload protection from feeders. 
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240-101: Accept 
PROPOSAL NO. 35A: Change third word from end from "high" to 
"medium." 
SUBMITTER: Technical Subcommittee on Overcurrent' Protection 
Problems. 
SUPPORTING COMMENT: Proposed change makes section edito- 
rially compatible with Article 3 I0. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Acton, Bangert, Fogarty, Gubany, Kasper, 
Mattson, Mottern, Muska, Niedermeyer, Seelbach, Stanback, Whit- 
tington 

NEGATIVE:  Van Tassel 
EXPLANATION OF VOTE: 

V A N  TASSEL: Definition of "low," "medium," and "high" volt- 
age should be entered into the text of Articles 100 and 310. "Medium" 
voltage is not defined, *'and "low" and "high" are defined only in- 
directly by classifications " . . .  600 volts, nominal or l e s s . . . "  (Ar- 
ticle 310 Part B) and " . . .  over 600 volts nominal . . . "  (Article 310 
Part C). 

ARTICLE 2 5 0 m G R O U N D I N G  

C-ode-Making Panel  No.  5 

Article 250: Reject 
PROPOSAL NO. 22: Amend Article 250 editorially. (CMP5 supplied 
complete editorial rewrite of Article 250): 
SUBMITTER: R. S. Pinkerton, Chief Electrical Inspector, City of Los 
Angeles 
SUPPORTING COMMENT: Many users of the National Electrical 
Code complain that Article 250 is one of the most cumbersome and 
confusing articles of the Code. This confusion is created mainly by the 
format and arrangement which require the Code user to search 
through the entire article to determine grounding requirements for 
one element of an electrical system. 

This proposed revision attempts to clarify grounding requirements 
by grouping all regulations according to the different segments of an 
electrical system. For example, grounding requirements for services 
are  combined in Part C, separately derived systems are combined in 
Part F, enclosure and equipment grounding are in Part G and so forth. 

This format, including an index diagram, is consistent with other 
articles of the Code such as 430 for n~otors. It is further consistent 
with the entire Code which groups the requirements for separate sys- 
tem elements (service, feeders, branch circuits, equipments, "etc.) in 
separate Articles. 

There are tao changes or omissions in the grounding requirements 
included in this proposal; the only changes are in the format. 

Article 250 is perhaps the most important of the Code and every 
effort should be made to make it clearly understood by every Code 
user in the electrical industry. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Panel 'feels another editorial revision so soon 
would only add confusion. There is no demonstrated need for such a 
change. The proposal does not conform to the Style Manual in many 
aspects. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-1: Accept 
PROPOSAL NO. 23: Combine the three fine print notes in Section 
250-1 into two fine print notes to read as follows: 

Systems and circuit conductors are grounded to prevent excessive voltages 
due to lightning, line surges, or unintentional contact with higher voltage lines, 
and to stabili~(e the voltage to ground during normal operation. Systems and 
circuit conductors are solidly grounded to facilitate overcurrent device opera- 
tion in case of ground faults. 

Conductive materials enclosing electrical conductors or equipment, or form- 
ing part of such equipment, are grounded to prevent an unsafe voltage to ground 
on these materials and to facilitate overcurrent device operation in case of 
ground faults. See Section 110-10. 
SUBMITTER: J. D. Oelger, Professional Engineer, St. Louis, MO 
SUPPORTING COMMENT: These fine print notes are important be- 
cause they give the basic reasons for system and equipment ground- 
ing. The proposed notes are clearer and more explicit in stating the 
basic objectives of the two types of grounding. 

In the first existing note, the term "limit excessive' voltages" 
implies that an unacceptably high voltage might still occur, but that 
voltage will not be as high as it would have been if the system were 
ungrounded. It is necessary to avoid an "unacceptably. high" voltage, 
thus the phrase "prevent excessive voltage" is more accurate. 

In the second existing note, completely "preventing a voltage above 
ground" on these materials is practically impossible and is not nec- 
essary. The real need is to "prevent an "unsafe' voltage to ground." 

The term "insulation failure" in the existing third note was omitted 
because ground faults are the only type of insulation failure where 
grounding facilitates overcurrent device operation. Therefore, "in- 
sulation failure" in the existing note is superfluous. 

The existing notes give the three reasons for grounding systems and 
circuit conductors in two different places; i.e., the first and the last 
note. And they give the two reasons for grounding equipment in two 
different places; i.e., the second and the last note. Having circuit 
(system) grounding and enclosure (equipment) grounding together in 
the third note might tend to obscure the fact that system grounding 
and equipment grounding are not the same. 

The three reasons for grounding systems and circuit conductors 
have been combined into the first proposed note and the two reasons 
for grounding enclosures for conductors and equipment have been ' 
combined into the second proposed note. 
PANEL RECOMMENDATION: Accept as modified: 

In the first sentence of the first paragraph change "prevent exces- 
sive" to "limit." 

In the second paragraph change "prevent an unsafe" to "limit the." 
PANEL COMMENT: Modified terms more clearly convey intent. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-2: Accept 
PROPOSAL NO. 24: Add "Portable Power Cables Section 322-34, 
322-35, 322-36, and 322-37." 
SUBMITTER: Roy A. Nelson, The Okonite Company 
SUPPORTING COMMENT: Contingent upon approval of Proposal 
No. 99 (CMP7) for new Article 322, Portable Power Cables, Type 
PPC. This new Article covers portable flexible cables No. 8 AWG 
and larger, rated 6000 Volts through. 25,000 Volts and replaces the 
existing Part C of Article 400. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Articles 250 and 280: Reject 
PROPOSAL NOS. 167, 168, 169, 170, 171: Delete the word "Haz- 
ardous" and replace with the word "classified" in the following lo- 
cations in Articles 250 and 280: 

Page 70-82, Article 250-2, in a cross reference to Articles 500-517. 
(Prop. 167) 

Page 70-88, Article 250-42(d). (Prop. 168) 
Page 70-89, Article 250-45(a). (Prop. 169) 
Page 70-95, Article 250-78, in the title and in line 3. (Prop. 170) 
Page 70-107, Article 280-10, line 4. (Prop. 171) 

SUBM1TTER: American Petroleum Institute 
SUPPORTING COMMENT: The term "hazardous location" appears 
many times throughout the Code. It connotes continual unsafe 
conditions are present and that personnel should not be present, or at 
least be kept to a bare minimum in number. 

The fact that an area is classified doesn't mean that the danger of 
fire or explosion is always present. It only means that the possibility 
exists. The danger of fire or explosion is normally not present in 
Division 2 areas. See definition in [Section 500-5(b)]. The majority of 
classified areas in a refinery or chemical plant are Division 2. 

The American Petroleum Institute has recognized this undesirable 
terminology and has changed the word "hazardous" to "classified" in 
most recommended practices. 

A similar proposal is being submitted to CMP 14 regarding changes 
in Article 500 through 516. If accepted by CMP14 the above refer- 
ences in Article 250 would need to be changed to correlate with the 
changes in Articles 500 through 516. 
PANEL RECOMMENDATION: Reject all. 
PANEL COMMENT: Present terms are long standing and established 
and should not be changed. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bennett, Brown, Cohen, Conaway, Farquhar, 
Hall, Mattson, Nagel, 'Oliver, Pittman, Reed, Sechler, Sessler, 
Toomer. 

NEGATIVE:  West 
EXPLANATION OF VOTE: 

WEST: 1 am in general agreement with the submitter's supporting 
comment, and there is insufficient justification in the panel comment 
to reject all of these proposals. 

Class I, Class I1 and Class III Locations are defined in Article 500. 
Particular.requirements for installations of conductors and equipment 
in Articles 501 through 517 are based on these location classifications. 
For example, the titles of Articles 501 through 503 are Class 1 Loca- 
tions, Class 11 Locations, and Class 111 Locations. Articles 511 
through 517 cover specific occupancies in which there are particular 
requirements for locations classified as Class I and Class II. 

I propose that the panel reconsider these proposals, and accept 
their intent by modifying them as follows: 
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240-101: Accept 
PROPOSAL NO. 35A: Change third word from end from "high" to 
"medium." 
SUBMITTER: Technical Subcommittee on Overcurrent' Protection 
Problems. 
SUPPORTING COMMENT: Proposed change makes section edito- 
rially compatible with Article 3 I0. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Acton, Bangert, Fogarty, Gubany, Kasper, 
Mattson, Mottern, Muska, Niedermeyer, Seelbach, Stanback, Whit- 
tington 

NEGATIVE:  Van Tassel 
EXPLANATION OF VOTE: 

V A N  TASSEL: Definition of "low," "medium," and "high" volt- 
age should be entered into the text of Articles 100 and 310. "Medium" 
voltage is not defined, *'and "low" and "high" are defined only in- 
directly by classifications " . . .  600 volts, nominal or l e s s . . . "  (Ar- 
ticle 310 Part B) and " . . .  over 600 volts nominal . . . "  (Article 310 
Part C). 

ARTICLE 2 5 0 m G R O U N D I N G  

C-ode-Making Panel  No.  5 

Article 250: Reject 
PROPOSAL NO. 22: Amend Article 250 editorially. (CMP5 supplied 
complete editorial rewrite of Article 250): 
SUBMITTER: R. S. Pinkerton, Chief Electrical Inspector, City of Los 
Angeles 
SUPPORTING COMMENT: Many users of the National Electrical 
Code complain that Article 250 is one of the most cumbersome and 
confusing articles of the Code. This confusion is created mainly by the 
format and arrangement which require the Code user to search 
through the entire article to determine grounding requirements for 
one element of an electrical system. 

This proposed revision attempts to clarify grounding requirements 
by grouping all regulations according to the different segments of an 
electrical system. For example, grounding requirements for services 
are  combined in Part C, separately derived systems are combined in 
Part F, enclosure and equipment grounding are in Part G and so forth. 

This format, including an index diagram, is consistent with other 
articles of the Code such as 430 for n~otors. It is further consistent 
with the entire Code which groups the requirements for separate sys- 
tem elements (service, feeders, branch circuits, equipments, "etc.) in 
separate Articles. 

There are tao changes or omissions in the grounding requirements 
included in this proposal; the only changes are in the format. 

Article 250 is perhaps the most important of the Code and every 
effort should be made to make it clearly understood by every Code 
user in the electrical industry. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Panel 'feels another editorial revision so soon 
would only add confusion. There is no demonstrated need for such a 
change. The proposal does not conform to the Style Manual in many 
aspects. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-1: Accept 
PROPOSAL NO. 23: Combine the three fine print notes in Section 
250-1 into two fine print notes to read as follows: 

Systems and circuit conductors are grounded to prevent excessive voltages 
due to lightning, line surges, or unintentional contact with higher voltage lines, 
and to stabili~(e the voltage to ground during normal operation. Systems and 
circuit conductors are solidly grounded to facilitate overcurrent device opera- 
tion in case of ground faults. 

Conductive materials enclosing electrical conductors or equipment, or form- 
ing part of such equipment, are grounded to prevent an unsafe voltage to ground 
on these materials and to facilitate overcurrent device operation in case of 
ground faults. See Section 110-10. 
SUBMITTER: J. D. Oelger, Professional Engineer, St. Louis, MO 
SUPPORTING COMMENT: These fine print notes are important be- 
cause they give the basic reasons for system and equipment ground- 
ing. The proposed notes are clearer and more explicit in stating the 
basic objectives of the two types of grounding. 

In the first existing note, the term "limit excessive' voltages" 
implies that an unacceptably high voltage might still occur, but that 
voltage will not be as high as it would have been if the system were 
ungrounded. It is necessary to avoid an "unacceptably. high" voltage, 
thus the phrase "prevent excessive voltage" is more accurate. 

In the second existing note, completely "preventing a voltage above 
ground" on these materials is practically impossible and is not nec- 
essary. The real need is to "prevent an "unsafe' voltage to ground." 

The term "insulation failure" in the existing third note was omitted 
because ground faults are the only type of insulation failure where 
grounding facilitates overcurrent device operation. Therefore, "in- 
sulation failure" in the existing note is superfluous. 

The existing notes give the three reasons for grounding systems and 
circuit conductors in two different places; i.e., the first and the last 
note. And they give the two reasons for grounding equipment in two 
different places; i.e., the second and the last note. Having circuit 
(system) grounding and enclosure (equipment) grounding together in 
the third note might tend to obscure the fact that system grounding 
and equipment grounding are not the same. 

The three reasons for grounding systems and circuit conductors 
have been combined into the first proposed note and the two reasons 
for grounding enclosures for conductors and equipment have been ' 
combined into the second proposed note. 
PANEL RECOMMENDATION: Accept as modified: 

In the first sentence of the first paragraph change "prevent exces- 
sive" to "limit." 

In the second paragraph change "prevent an unsafe" to "limit the." 
PANEL COMMENT: Modified terms more clearly convey intent. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-2: Accept 
PROPOSAL NO. 24: Add "Portable Power Cables Section 322-34, 
322-35, 322-36, and 322-37." 
SUBMITTER: Roy A. Nelson, The Okonite Company 
SUPPORTING COMMENT: Contingent upon approval of Proposal 
No. 99 (CMP7) for new Article 322, Portable Power Cables, Type 
PPC. This new Article covers portable flexible cables No. 8 AWG 
and larger, rated 6000 Volts through. 25,000 Volts and replaces the 
existing Part C of Article 400. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Articles 250 and 280: Reject 
PROPOSAL NOS. 167, 168, 169, 170, 171: Delete the word "Haz- 
ardous" and replace with the word "classified" in the following lo- 
cations in Articles 250 and 280: 

Page 70-82, Article 250-2, in a cross reference to Articles 500-517. 
(Prop. 167) 

Page 70-88, Article 250-42(d). (Prop. 168) 
Page 70-89, Article 250-45(a). (Prop. 169) 
Page 70-95, Article 250-78, in the title and in line 3. (Prop. 170) 
Page 70-107, Article 280-10, line 4. (Prop. 171) 

SUBM1TTER: American Petroleum Institute 
SUPPORTING COMMENT: The term "hazardous location" appears 
many times throughout the Code. It connotes continual unsafe 
conditions are present and that personnel should not be present, or at 
least be kept to a bare minimum in number. 

The fact that an area is classified doesn't mean that the danger of 
fire or explosion is always present. It only means that the possibility 
exists. The danger of fire or explosion is normally not present in 
Division 2 areas. See definition in [Section 500-5(b)]. The majority of 
classified areas in a refinery or chemical plant are Division 2. 

The American Petroleum Institute has recognized this undesirable 
terminology and has changed the word "hazardous" to "classified" in 
most recommended practices. 

A similar proposal is being submitted to CMP 14 regarding changes 
in Article 500 through 516. If accepted by CMP14 the above refer- 
ences in Article 250 would need to be changed to correlate with the 
changes in Articles 500 through 516. 
PANEL RECOMMENDATION: Reject all. 
PANEL COMMENT: Present terms are long standing and established 
and should not be changed. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bennett, Brown, Cohen, Conaway, Farquhar, 
Hall, Mattson, Nagel, 'Oliver, Pittman, Reed, Sechler, Sessler, 
Toomer. 

NEGATIVE:  West 
EXPLANATION OF VOTE: 

WEST: 1 am in general agreement with the submitter's supporting 
comment, and there is insufficient justification in the panel comment 
to reject all of these proposals. 

Class I, Class I1 and Class III Locations are defined in Article 500. 
Particular.requirements for installations of conductors and equipment 
in Articles 501 through 517 are based on these location classifications. 
For example, the titles of Articles 501 through 503 are Class 1 Loca- 
tions, Class 11 Locations, and Class 111 Locations. Articles 511 
through 517 cover specific occupancies in which there are particular 
requirements for locations classified as Class I and Class II. 

I propose that the panel reconsider these proposals, and accept 
their intent by modifying them as follows: 
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Proposal 167, In Section 250-2, delete the word "Hazardous" and 
replace it with the words "Class 1, Class II, and Class II1." (This is 
consistent with the reference to Class I, Class 2, and Class 3 Circuits, 
Sections 725-20 and 725-42.) 

Proposal 168. In Section 250-42(d), delete the word "hazardous" 
• and replace it with the words "Class 1, Class II, or Class II1." 

Proposal 169. in Section 250-45(a), delete the Word "hazardous" 
and replace it with the words "Class 1, Class 11, or Class 111." 

Proposal 170. In Section 250-78, delete the word "Hazardous" 
in the title and replace it with the word "Classified." Also, delete the 
word "hazardous" in the third line and replace it with the words 
"Class I, Class 11, or Class 111." 

Proposal 171. In Section 280-10, delete the word "hazardous" in 
the FPN and replace it with the words "Class I, Class 11, and Class 
I11." 

250-3(a) Exception No. 4: Reject 
t'ROPOSAL NO. 25: Amend Exception No. 4 in 250-'3(a) as follows: 

Exception No.  4: A rectifier derived DC  sys tem supplied f rom a 
grounded  A C sys tem or f r o m  a separately derived system. 
SUBMITTER: E. J. Luoma, Reliance Electric Company 
SUPPORTING COMMENT: In examining the new 1975 National 
Electrical Code, we noted that both Section 250-3 and Section 250-5 
pertaining to the grounding of DC and AC supply has been, revised. 
We also noted the comments of the Automation Division of General 
Electric in the preprint of the NEC which precipitated these re- 
visions. 

Being a leader in the adjustable speed drive market, our company 
endorses the comments of the General Electric Co. The code as re- 
vised, however, still leaves an area of doubt in the interpretation of 
the code. In discussing the code with a member of your panel, Mr. 
C. L. Pittman of Alcoa, he felt our interpretation was correct but 
suggested writing to you as Chairman on the subject. 

We will confine our comments to the area of adjustable voltage 
DC drives where the motor or niotors receive their power from a 
rectifier bridge. The rectifier bridge may be directly connected to 
the users supply system in which case the code is clear. The code 
is not definitive where the rectifier bridge receives its AC supply by 
means of an isolation transformer ("Separately Derived System"). 

In Section 250-5(b), the code has an "Exception No. 2--Separately 
derived systems used exclusively for rectifiers supplying only adjust- 
able speed industrial drives." This clearly states that the AC supply 
on the secondary of the power transformer need not be grounded. 
It still leaves open the requirements of grounding on the DC output 
of the rectifier bridge. 

This matter could be clarified by revising Section 250-3(a) Excep- 
tion No. 4. The proposal would make Section 250-3 compatible with 
Section 250-5 and also more clearly define our requirements. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal 27 for Panel Recommendations. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-3(a) Exception No. 4: Reject 
PROPOSAL NO. 26: Amend Exception No. 4 in 250-3(a) as follows: 

Except ion No .  4: Rectifier derived D C  systems.  
SUBMITTER: Dale R. Cochran, General Electric Company 
SUPPORTING COMMENT: Proposals No. 2 and No. 6 for the 1975 
NEC were intended to overcome a problem which exists when a 
DC system is derived from a rectifier. There 5.re two separate situa- 
tions which can exist. 

In some cases, the rectifier is supplied directly from the AC system 
without an isolating transformer. In such cases, the DC system can- 
not be grounded because to do so would short-circuit the AC system 
through one of the rectifiers. Also, a ground detector cannot be used 
because it would detect the ground on the AC system, thus making 
Exception No. 1 not applicable. 

In other cases, an isolating transformer is provided bel, ween the 
AC system and rectifier, usually so as to isolate the rectifier system 
from the ground on the AC system. This permits grounding the AC 
or' DC side of the rectifier in a way best suited to avoid electromag- 
netic interference (EMIL Sometimes, the choice is not to ground as 
the best way to avoid EMI problems. 

To summarize, when there is no isolating transformer, the DC sys- 
tem cannot be grounded. When there is an isolating transformer, 
the method of grounding and the location of the ground must be 
carefully considered and the option not to ground needs to be avail- 
able. We believe it is possible for the Code to recognize these condi- 
tions by accepting these two proposals. 

The above wording improves the original proposal because not all 
rectifier systems are separately derived (i.e., isolated from the AC 
system), and the problem exists for any rectifier, whether it be for a 
motor drive, generator excitation, or battery charging, as examples. 
We urge CMP5 to accept this proposal. 
PANEL RECOMMENDATION: Reject 

PANEL COMMENT: Proposal is too-broad. Accomplished in part 
by Panel Recommendation on Proposal 27. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-3(a) Exception No. 4: Accept 
PROPOSAL NO. 27: Revise Exception No. 4 of Section 250-3(a) 
to read: 

Exception No.  4." A rectifier derived DC sys tem supplied f rom an 
A C  sys tem complying with Section 250-5. 
SUBM1TTER: Motors and Drives Business Division, General Elec- 
tric Company 
SUPPORTING COMMENT: This proposal replaces the present 
phrase " . . .  a grounded AC system." with the phrase " . . a n  AC 
system complying with Section 250-5." 

A rectifier does not electrically isolate the DC output circuit from 
the AC supply system. For grounding considerations there is only 
one electrical system. 

If grounding is required it normally should be applied at the source 
of power--in the AC supply system. Section 250-5 very adequately 
defines provisions for grounding AC systems. Section 250-3 should' 
not add requirements or permit exceptions to the requirements of 
Section 250-5 for AC systems. 

Since this proposal is an Exception rather than a Provision it does 
not prevent continued use of established practices for rectifier de- 
rived DC systems where the present provisions of 250-3 have pro- 
vided excellent safety results. 

This proposal is not intended to permit the use of ungrounded AC 
or DC systems supplying premises wiring in violation of any existing 
code provision or to discourage the use of ground detectors where 
applicable. The intent is to clearly recognize that: 

1. The AC and DC circuits of a rectifier aree[ectrically connected. 
2. Both the AC and the DC circuits of a rectifier are in full com- 

pliance when either the AC circuit complies with 250-5 or the DC 
circuit complies with 250-3. 

3. Provisions of 250-5 and 250-3 applicable to isolated AC and 
DC systems are not intended to be applied simultaneously to the AC 
and DC circuits of a rectifier. For example a ground on the DC cir- 
cuit of a rectifier will short circuit the AC supply or otherwise cause 
improper operation if the AC circuit is also grounded. A ground de- 
tector on either circuit is meaningless if the other circuit is grounded. 

The Panel may feel that it would improve the clarity of provisions 
to combine all provisions applicable to rectifier circuits in a separate 
Section 250-4 with the remaining provisions of 250-3 and 250-5 
applicable only to isolated DC and AC systems~ 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
COMMENT ON VOTE: 

WEST: This proposal permits a rectifier derived, DC system to 
be ungrounded where the AC system supplying the rectifier is re- 
quired to be -grounded by the provisions of Section 250-5. The pro- 
visions of this proposal and 250-5(b), Exception No. 2, permits both 
the AC and DC systems to be ungrounded where a separately de- 
rived AC system is used exclusively for rectifiers supplying only 
adjustable speed industrial drives. 1 am voting for the panel recom- 
mendation; however, the option to ground or not to ground two-wire 
DC systems for many types of industrial applications needs to be 
broader than this proposal will permit. See my explanation of vote 
for proposal 165-1. 

250-5(b) Exception No. 3--(New): Reject 
PROPOSAL NO. 28: Add exception to Section 250-5(b) to read: 

Exception No.  3: Control  sys tems  in industrial establ ishments  
only, where the sys tems  are properly moni tored and there are super- 
vised maintenance  procedures to service the systems.  
SUBMITTER: IEEE 
SUPPORTIN(~ COMMENT: In industrial establishments a ground 
fault on a grounded control circuit can cause an unscheduled shut- 
down that can result in a potential hazard to personnel. A metal 
casting facility is a typical example. 

Reference is made to Section 430-31 which states, "These provi- 
sions shall not be interpreted as requiring overload protection where 
it might introduce additional or increased hazards, as in the case of 
fire pumps." 

It is apparent that the NEC does not intend to require an installa- 
tion which might introduce additional hazards. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The proposal is much too broad and does not 
clearly state the necessary restrictions. There is no basis to enforce 
or a definition of "supervised maintenance procedures." 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bennett, Brown, Cohen, Conaway, Farquhar, 
Hall, Mattson, Nasel, Oliver, Reed, Sechler, Sessler, Toomer. 

NEGATIVE: P~ttman, West. 
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EXPLANATION OF VOTE: 
PITTMAN: Reasons given in the supporting comments justify 

the use of ungrounded control circuits. The transformer primary 
should be limited to 480 volts. 

WEST: There is a potential hazard to personnel and property in 
many types of integrated industrial process operations if an un- 
scheduled shut-down occurs. Ungrounded control systems, equipped 
with ground detectors, reduce the probability of unscheduled shut- 
downs due to control circuit ground faults. Ground detectors on un- 
grounded control systems permit an orderly shut-down to remove a 
ground fault. 

1 propose accepting the intent of the proposed Exception by re- 
wording it to clarify the restrictions as follows: "Separately derived 
systems used exclusively for control systems in industrial establish- 
ments only, where the systems are equipped with ground detectors 
and are maintained by qualified persons." 
COMMENT ON VOTE: 

FARQUHAR:  While we are-voting in the affirmative on the panel 
action, we are doing so only because the proposal as it was presented 
is too indefinite. We believe there are many circumstances where it 
would be preferable to permit non-grounded systems with proper 
ground monitoring than to insist on grounding. We hope the panel will 
adopt a more definitive requirement than the one proposed in order 
to permit the use of non-grounded systems under some conditions of 
use. 

250-5(b) Exception No. 3~(New): Accept 
PROPOSAL NO. 29: Add a new exception to Section 250-5(b) to 
read: 

Exception No. 3: Isolated systems as permitted in Article 517. 
SUBMITTER: Alan Reed 
SUPPORTING COMMENT: To editorially correlate with the perti- 
nent provisions of Article 517. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-6(a): Accept 
PROPOSAL NO. 30: Amend Section 250-6(a) to read: 

(a) Portable Generators. Under-the following conditions the frame 
of a portable generator shall not be required to be grounded and shall 
be permitted to serve as the grounding elecl~rode for a system supplied 
by the generator: 

(1) No change 
(2) No change 

SUBMITTER: O. B. Gibson, Secretary, Telephone Group 
SUPPORTING COMMENT: As presently worded, it is not clear for " 
example that the requirements of Section 250-45 which require tool 
grounding are met when the.tool is supplied by a portable generator 
whose frame is not grounded as permitted in Section 250-6(a). 

Section 250-6(b) makes it clear that the frame of a vehicle mounted 
.generator does under the prescribed conditions serve as the ground- 
mg electrode and the grounding requirements for a tool are met when 
supplied from such a generator. There is clearly no reason for a dif- 
ference in these two cases and the proposed change will clarify the 
requirement. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-6(b)(3)~(New): Accept 
PROPOSAL NO. 31: Add a new Section 250-6(b)(3) and renumber 
existing (3) paragraph as (4): 

(3) The noncurrent carrying metai parts of equipment and the 
equipment grounding conductor terminals of the receptacles are 
bonded to the generator frame. 
SUBMITTER: National Electrical Contractors Association 
SUPPORTING COMMENT: This statement is included as Section 
250-6(a)(2) for portable generators, tt  should apply equally to vehicle 
mounted generators. A proposal is being submitted to CMP2 to add 
an exception to Section 210-7(b) to recognize receptacles mounted 
on generators that are bonded but not grounded. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-6(c): Accept 
PROPOSAL NO. 32: Revise the 'first sentence of Section 250-6(c) 
as follows: 

A neutral conductor shall be bonded to the generator frame when 
the generator is a component of a separately derived system. 
SUBMITTER: O. B. Gibson, Secretary, Telephone Group 
SUPPORTING COMMENT: See supporting comment on Section 
250-23(c). 

PANEL RECOMMENDATION: Accept and refer to Technical Sub- 
committee. 
PANEL COMMENT: See Proposal 41. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bennett, Brown, Cohen, Conaway, Farquhar, 
Hall, Mattson, Nagel, Oliver, Pittman, Reed, Sechler, Sessler, 
Toomer. 

NEGATIVE:  West 
EXPLANATION OF VOTE: 

WEST: Section 250-6 specifically applies to portable and vehicle 
mounted generators which supply only equipment mounted on the 
generator or vehicle, and/or cord- and plug-connected equipment 
through receptacles mounted on the generator or vehicle. Therefore, 
such generators are always components of separately derived systems 
and the proposed revision is unnecessary. 

250-6(c) FPN: Reject 
PROPOSAL NO. 33: Revise the Fine Print Note to read: 

For grounding of portable or fixed generators supplying fixed wiring systems, 
see Section 250-23(c). 
SUBMITTER: GTE Service Corporation of General Telephone and 
Electronics 
SUPPORTING COMMENT: The present FPN refers to Section 
250-5(d) on Separately Derived Systems, which is incorrect. The 
proper reference is to a Section applicable to an Alternate Power 
System or source, for which purpose we endorse the Telephone 
Group proposal for a newSection 250-23(c). In addition, we propose 
adding the words "or fixed" to the FPN because the applicable re- 
quirements for an alternate source of supply to fixed wiring systems 
are the same for both fixed and portable generators. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Section is not related to fixed generators. Ref- 
erence is still applicable. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-21(b): Reject 
PROPOSAL NO. 34: Amend Section 250-21(b) to read: 
250-21. Objectionable Current Over Grounding Conductors. 

(b) Alterations to Stop Objectionable Current. If the use of multiple 
grounding connections results in an objectionable flow of current, one 
or more of the following alterations shall be made: 

(1) Insert an isolation transformer in the line 
(2) Choose the best quality ground and carry that ground 

throughout. 
(3) Check with your power supplier to see if the neutral they are 

supplying is of good quality and take corrective action if'necessary. 
SUBMITTER: Richard L. Rosner, 49 Pueblo Ct., Sayville, N.Y. 
l 1782 
SUPPORTING COMMENT: Objectionable ground currents can be 
eliminated by discontinuing or interrupting their path, but this sets up 
a dangerous voltage potential to ground. If the objectionable current 
cannot be eliminated as described then it should not be eliminated. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Provisions of section adequately cover problem. 
Proposed (3) is not enforceable. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-23: Reject 
PROPOSAL NO. 35: Amend Section 250-23 to read: 
250-23. Grounding Connections for Alternating Current Systems. , 

(a) Service to a Single Building or Structure. An AC system which is 
required to be grounded and which serves only a single building or 
other structure shall have a grounding electrode conductor connected 
to a grounding electrode at each service. Such supply systems that 
originate outside the building shall have at least one additional 
grounding connection made to a grounding electrode on the secondary 
side of the transformer supplying the system, either at the transformer 
or elsewhere. The grounding electrode conductor shall be connected 
to the AC system at, on, or within 30 feet of the structure served, on 
the supply side of the service disconnecting means, preferably within 
the enclosure for the service disconnecting means. Grounding con- 
nections shall not be made on the load side of the service disconnect- 
ing means. 

Exception No. 1: /I grounding conductor shall be connected to 
each separately derived system as provided in Section 250-26. 

Exception No. 2 : .4  grounding conductor connection shall be 
made at each separate structure where required by Section 250-24. 

Exception No. 3: For ranges, counter-mounted cooking units, 
u,all-mottnted ovens,,clothes do'ers attd meter enclosures as permitted 
by Section 250-61. 

Exception No. 4: For services that are dual fed  (double ended) in a 
common enclosure or grouped together in separate enclosures and 
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employing a secondary tie, a single grounding electrode connection 
to the tie point of  the ground circuit conductors from each power 
source shall be permitted. 

(b) Grounded Conductor Brought to Service Equipment. Where an 
AC system operating at 1000 volts or less is .grounded at any point, 
the grounded conductor shall be run to each service. This conductor 
shall be routed with the phase conductors and shall not be smaller 
than the required grounding electrode conductor specified in Table 
250-94 and, in addition, for service phase conductors larger than 1100 
MCM, the grounded conductor shall not be smaller than 121/2 percent 
of the area of the largest phase conductor. 

Exception: The grounded conductor shall not be required to be 
larger than the largest ungrounded service conductor. 
SUBMITTER: James B. Eppes, Standard Telephone Company, Cor- 
nelia, Georgia 30531 
SUPPORTING COMMENT: When a telephone installation is added in 
a structure which is already equipped with an electric power system 
there is a greater likelihood that persons in the structure may be sub- 
jected to electrical shock from lightning surges, and the structure may 
be subject to damage by fire caused by a power contact between 
telephone and power supply conductors. These increased hazards 
occur because of the additional exposure to lightning and power 
contacts that the outside plant conductors of the telephone system 
cause. It is important that these additional hazards be minimized by 
interconnecting telephone grounds with power grounds at the 
customer's premises, as required by Section 800-31(7). In order to 
facilitate the required interconnection of power and telephonegrounds 
the power ground must be available at each customer's ~structure 
which has both power and telephone service. 

Section 250 as now written requires a power ground at each 
service to a premises, but does not specifically require it to be located 
at or immediately adjacent to the structures served. It is a rather 
common occurrence in Standard Telephone Company's operating 
area and in other areas for the power service to be extended to a 
meter pole in the yard 100 feet or more awa3Pfrom a house or barn 
which may also require telephone service. 

Where the power service is terminated on a yard pole it is normally 
grounded there and the meter is located there. In many installations 
however, there is no pt~wer ground at the house or other structure. 
Such installations seem to meet the, present wording of Sections 
250-23 and 250-24, but are not very safe and probably do not meet 
the intent of the present wording. 

When a telephone installer is faced with this situation it is not 
practical for him to interconnect the power ground with the telephone 
ground. A structure which has both telephone and power service, but 
which does not have these grounds interconnected because of the 
absence of a power ground at the structure is an unnecessary hazard 
to the occupants. , 

The proposed revision of Sections 250-23 and 250-24 are to make it 
clear that an electric ground is specifically required in, on, or within 
30 feet of each structure served by an external power supply line. 

The proposed wording used the term "structure" rather than 
"building" because it is broader, and is consistent with th'~ wording of 
Article 230. Where the overall premises layout is such that it is desir- 
able to terminate the service and install the meter and main disconnect 
device on a yard pole more than 30 feet away from any structure 
served, the proposed wording specifically requires a ground at each 
structure in addition to a ground at the yard pole. In this case, how- 
ever, there would be no restriction on the distance between the 
structures served and the yard pole. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Code already requires grounding at each build- 
ing. See Sections 230-63, 70, 72(c), 90 and 91. 
VOTE ON PANEL RECOMMENDATION 

AFFIRMATIVE:  Bennett, Brown, Conaway, Hall, Mattson, 
• Nagel, Oliver, Pittman, Reed, Sechler, Sessler, Toomer, West. 

NEGATIVE:  Cohen, Farquhar 
EXPLANATION OF VOTE: 

COHEN: While the code as presently written may require a power 
ground, or earth connection, located at or immediately adjacent to 
each service to a premises, this intent is somewhat obscure. It is felt 
that a revision of 250-23 could help to clarify this point. 

FARQUHAR:  It appears that a literal interpretation of present 
Code wording requires a service disconnect within the building 
served, and permits the connection to the grounding electrode to be at 
any convenient point on the line side of the supply tO the service with- 
out regard for its distance from the service entrance. This proposal 
has merit and we believe its adoption should bereconsidered possibly 
with some modification of the proposed value of "30 feet." 

250-23(a): Reject 
PROPOSAL NO. 36: Amend Section 250-23(a) by inserting a new 
sentence after the second sentence as follows: 
All required connections of a grounding electrode conductor to a 
grounding electrode shall be permanently readily accessible. 
SUBMITTER: International Association of Electrical Inspectors, 
Southwestern Section Northern California Chapter, Shasta Division 

SUPPORTING COMMENT: Enforcement of this addition to Section 
250-23(a) would enable electricians, property owners, and electrical 
inspectors to quickly and accurately determine the type, quality, and 
location of the connection of the grounding electrode conductor to a 
grounding electrode. This would be helpful not only to personnel 
responsible for routine maintenance but also to anyone involved in 
proposed alterations to or replacement of existing service equipment. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: N o t  an appropriate location. Subject is covered 
in Section 250-112. See Panel Recommendations on Proposals 146 
and 147. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-23(a) and 250-61(b) Exception No. 4: 
Reject 
PROPOSAL NO. 34-1: HOD ~ from the 1975 NEC. 

250-23(a) and 250-61(b) Exception No. 4m 
(New): Accept 
PREVIOUS PROPOSAL NO. 18: Revise Sections 250-23 and 250- 
61(b) to add an additional exception to each. The proposed exception 
to each article will read as follows: 

Exception No. 4: For electrode type boilers supplied from grounded 
wye circuits, as permitted by Section 424-85. 
SUBMITTER: CMPI0 Technical Subcommittee on Boilers, E. I. 
Blanchard. 
SUPPORTING COMMENT: The reasons for the proposed amend- 
ments are to allow adoption of Section 424-84(a) of the proposed 
Part H o f  Article 424. (See Proposal No. 44, Section 424-85(a) Ex- 
ception in Article 424 Report.) 
Electrode Boiler Characteristics O-phase Boiler). 

Electrode boilers generally consist of a metal pressure vessel in 
which electrodes are installed by means of insulating "lead through" 
bushings. When the boiler is in operation, these electrodes are par- 
tially or completely immersed in water having suitable electrical 
conductivity. Heat is generated by the passage of current through 
the water between electrodes. The water surrounding the electrodes 
forms a "wye" connection for the 3-phase boiler load and is also in 
direct contact with the pressure vessel. 
Electrode Boilers on "Delta" Systems. 

If the boiler is supplied from a delta system which has one phase 
grounded, either intentionally or accidentally or has one phase con- 
nected to provide a single-phase, 3-wire system (as per Section 250- 
25(d) or (c), it is necessary to electrically insulate the boiler pressure 
vessel from ground in order to prevent the equipment grounding 
connection from becoming'a current-carrying path in parallel with 
the other grounded conductor. 

When the pressure vessel is insulated from ground, it must also 
be insulated from the boiler piping and the boiler enclosure to prevent 
any physical contact with the boiler pressure vessel which may be 
energized at line potential under certain conditions such as uneven 
electrode lengths or the loss of two of the three supply phases. 

Safe operation of boilers supplied from delta systems requires 
proper maintenance of the boiler vessel insulation from ground-- 
whether this is always available is questionable. 
Electrode Boilers on Grounded "Wye" Circuits. 

When the boiler is supplied from a 3-phase, 4-wire grounded wye 
system and the boiler supply circuit includes a grounded circuit con- 
ductor meeting the reqmrements of Section 424-82(a), (1), (2) and 
(3), and the grounded circuit conductor serves also as the equipment 
grounding conductor, the maximum possible safety against shock 
hazard will be provided and it will be neither necessary nor desirable 
to electrically insulate the vessel containing the electrodes from 
ground. 

The use of the "grounded circuit conductor meeting the require- 
ments of Section 424-84(a) (l), (2) and (3) as the equipment grounding 
conductor assures that the vessel containing the electrodes, the 
boiler enclosure and the boiler piping will be grounded to a common 
point by a positive method using a low impedance conductor sized 
to carry the maximum possible unbalanced current--i.e, that which 
could occur if only one phase were energized. An equipment ground- 
ing conductor sized by this method provides more ampacity than is 
required by Table 250-95, especially where the circuit protective 
device is rated in excess of 60 amps. 
Precedents for the Proposed Exception. 

The exception proposed here is similar to Exception No. 3 in Sec- 
tions 250-23 and 250-60 in that it involves equipment which, for rea-" 
sons of maximum protection against shock hazard, is allowed to be 
grounded on the load side of the service equipment where the supply 
system is such that this can be accomplished. 

This method of grounding of electrode boilers operating on 3- 
phase, 4-wire wye systems has been recognized and used for many 
years in England and is required by their regulations (Electricity 
Supply Regulation, 1937, Paragraph 4 [VII]; Her Majesty's Sta- 
tionery Office--London). 
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PANEL RECOMMENDATION:  Accept  proposal contingent on 
adoption of  Article 424 (Part H) by CMP10 and modify as follows in 
Preprint Part I: 

Make new Exception No. 5 because of  added new Exception No. 
4 in Proposal No. 12. Also see Proposal No. 44 on 250-61. 
~¢OTE ON PANEL RECOMMENDATION:  

A F F I R M A T I V E :  Bennett, Dennis,  Farquhar,  Hall, Hedlund, 
Holdaway, Nagel, Oliver, West  

, N E G A T I V E :  Borleis, Brown, Pittman, Reed, Sessler 
EXPLANATION OF VOTE: 

BORLEIS:  My objection is based on what 1 believe will he a con- 
flict in the Code  if there is unrestricted use of  the neutral conductor  
for grounding all electrode boilers.. It is my understanding that many 
electrode boilers are rated 277/480 volts with ampacities exceeding 
1000 amperes,  in which case Section 230-95 would require the 
service supply to be equipped with Ground Fault Protection. Inas- 
much as Ground Fault Protection will not operate correctly if the 
neutral grounded conductor  is grounded downstream from the ground 
fault equipment,  there must be some limitations as to the use of  the 
neutral for grounding electrode boilers. In other  words, Exception 
No. 4 for boilers must be coordinated with Section 230-95. 

BROWN:  I am voting negatively for reasons stated in my letter of  
January 10, 1974 to Panel No. 5 (attached). 

P I T T M A N :  A separate equipment grounding conductor  should 
be used to ground the pressure vessel of  high voltage electrode boilers 
to avoid having the vessel assume a dangerous potential to ground 
under some abnormal circuit conditions. Some electrode boilers are 
huge and operate on voltages as high as 13.8. kV. The submitter cites 
precedents  wherein ranges and clothes dryers are grounded by means 
of  a grounded circuit conductor.  P6ssible neutral currents available 
from large electrode boilers far exceed those available from 230 volt 
home appliances. 

REED:  This proposal provides no safe-guards against long term, 
high circulating currents in building steel brought about by loss of  
phase continuity. Supporting comments  reference British "'Elec- 
tricity Supply Regulations, 1937," but omits reference to British 
"Regulat ions for the Electrical Equipment  of Buildings, 1970" 
which in C.36 through C.41 does  require protective relaying. This 
proposal sets a precedent  for all utilization equipment and must have 
much better supporting comment.  

SESSLER:  I am concerned with the expanding use of  neutral 
grounding which could result in high currents in building members  
and false tripping of  ground fault protection, l agree with Mr. Brown's- 
comments .  
COMMENT ON VOTE: 

H E D L U N D :  Electrode-type boilers are also covered by Panel 
No. 13 on Proposal 56--Sect ion  710-X, therefore Exception No. 4 
should refer to Section 710-X5. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT:  No additional input from industry to support  
need to ground boiler to grounded circuit conductor  and no need for 
Exception to Section 424-85 as now worded. Panel also wishes to 
point out that T IA  201 does not change the grounding rules for high 
voltage boilers since there is no provision in Article 250 to ground to 
the neutral. 
VOTE ON PANEL RECOMMENDATION:  Ufianimously affirmative 

250-23(b) (Held on Docket from 
1975 NEC): Reject 
PROPOSAL NO. 37: Previous Proposal No. 15 
PROPOSAL NO. 15: Revise Section 250-23(b) to read: 

(b) Grounded Conductor Brought to Service Equipment: Where the 
secondary system is grounded at any point the grounded conductor  
shall be run to each service. This conductor  shall be not smaller than 
the required grounding electrode conductor  specified in Table 250- 
94(a), "but  it shall also be large enough to carry the current required 
to clear the ground fault without the occurrence of extensive damage 
to the electrical components  of  the circuit. (See Section 11% 10)2' 

Note: The changes are in quotes. 
SUBMITTER: E. C. Soares, P.E. 
SUPPORTING COMMENT: This Section covers the size of the 
grounded conductor  only and N O T  the grounding electrode conduc- 
tor, R G2. The size of  the grounding electrode conductor  is given in 
Table 250-94(a). For  distribution s y s t e m s o f  600 volts and below, the 
relatively high impedance parallel path for ground fault current flow 
is shown in red in the diagram. Although the Section refers to the 
grounding electrode conductor  size as being the smallest grounded 
conductor  size that may be used, that requirement is to fulfill only 
the one objective of  connecthlg the grounded conductor to the 
grounding electrode. The requirement of  this Section is to meet a 
two-fold safety objective: 

(1) To connect  the grounded conductor  to the grounding electrode 
to limit the potential above ground. 

(2) To carry the current  required to facilitate the operation of  the 
overcurrent  devices in the circuit. 

In actual practice it is rare to' find a grounding electrode conductor  
larger than 500 MCM.  Any larger grounding electrode conductor  is 

used only to get the required mechanical strength. As far as the 
N E C  is concerned,  the size of  the grounding electrode conductor  as 
specified in Table 250-94(a) has 'proven satisfactory for objective (1) 
as cited previously with the one exception, where a larger grounding 
electrode conductor  may be required to obtain the necessary me- 
chanical ruggedness. 

It is quite another  matter to meet objective (2). That objective 
cannot be met until we know: 

(a) The length of  the circuit involved. 
(b) The T C C  of  the overcurrent  device used. 
(c) The maximum unbalanced neutral current. 
(d) The standard that is to be set up in terms of  clearing the fault 

current. (A guide for that standard may now be found in Section 1"10- 
10.) 

If we refer to "A Guide to Safety in AC Substation Grounding" 
first developed by an A I E E  Working Group and later revised on 
4/15/59. we will find that Table 250-94(a) of  the Code has a sound 
basis for its use as applied to the grounding electrode conductor  but 
N O T  to the grounded conductor.  The A I E E  Commit tee found that 
the-only basis for using a grounding electrode conductor  larger than 
the maximum shown in that Table, that is, 3/0, is to obtain greater 
mechanical ruggedness which sets the practical minimum conductor  
size. However ,  in the case o f  the grounded conductor,  while me- 
chanical ruggedness also is desirable the short  time maximum cur- 
rent carrying capacity plays the major part in determining its size. 
The NEC,  prior to 1965, gave no consideration to the clearing a 
ground fault as was then expressed in Section 110-10 for the first 
time. The one exception to that would be the long-standing Section 
250-51, although until recently, that Section has been largely ig- 
nored. It is quite possible to refer to the Code and arrive at a 121/2% 
relationship between the area of  the phase conductor  and the ground- 
ing electrode conductor  (not the grounded conductor) but a figure so 
derived cannot be used ad infinitum to cover  any size of  service 
conductor.  The A I E E  study referred to earlier proves that. 

Referring again to the paper "A  Guide to Safety in AC Substation 
Grounding" we will find a Table that gives the minimum copper  
conductor  sizes that can be used to avoid fusing and thus destroy the 
validity of  the conductor.  That Table is based on using the formula 
developed by Onderdonk.  The table is as follows: 

Minimum Copper Conductor Sizes to Avoid Fusing 

Circular Mils per Ampere 
Time Duration Cable With Brazed With Bolted 

of Fault Only Joints Joints 

30 seconds .  4 0  50 65 
4 seconds 14 20 24 
1 second 7 10 12 

0.5 second 5 6.5 8.5 

The following is a quotation from the same A I E E  report: 
"The  size wire required where lightning may impinge directly 

upon it is considerably greater than that required to conduct  the 
l ightning'surge through it. There  are a few records of  2/0 copper  
wire having been severed by lightning impinging directly, but these 
are rare. However ,  it has been stated that there is no record of  
wire larger than No. 10 copper  having been melted due to the di- 
rect passage of  lightning current through, it. Thus the problem is 
largely one of  mechanical portection and mechanical forces. The 
Code for protection against lightning, ASA C5, specifies minimum 
sizes for these conducting cables and lists for copper  cable not less 
than No. 2 wire. Thus T H E  C A B L E  SIZE S E L E C T E D  FOR 
F A U L T  C U R R E N T  S H O U L D  BE M O R E  T H A N  A D E Q U A T E  
EOR C O N D U C T I N G  L I G H T N I N G  C U R R E N T S .  M E C H A N -  
ICAL R U G G E D N E S S  W I L L  SET A P R A C T I C A L  M I N I M U M  
C O N D U C T O R  SIZE."  

The Code is not an engineering specification but must be a guide 
to safety. A design engineer using the above data can, therefore, 
specify the minimum proper size of  grounded conductor  to use to 
obtain safety. The previously referred to design items (a), (b), (c) 
and (d) are all available to the design engineer and must be used to 
arrive at the correct  size of  grounded conductor  specified to meet 
objectives (1) and (2) as outlined in Section 250-51. The use of  any 
fixed specific figure as 121/2% of the size of  the phase conductor  to 
determine the size of  the grounded conductor  is unwarranted and is 
disproved by the A I E E  study previously referred to. 

Reference to Table C, on page 24 of  the May/June issue of  the 
1AEI News,  will show that a grounded conductor  sized at 121/2% of  
the area of the largest phase conductor  will not satisfy all the condi- 
tions found in the field. Unfortunately,  when the Code states "shall 
not be smaller than," the tendency will be to accept  the 121&% 
figure as being the correct  one to use. 

Therefore,  it is suggested that Section 250-23(b) be changed to 
provide a safe guide for the engineer and electrical inspector, and 
not set up a fixed guide which will satisfy only some of  the condi- 
tions found in the field, if  some fixed guide must be used to estab- 
lish the minimum size of  the grounded conductor  then 25% of  the 
cross-section of  the phase conductor  will come closer  to satisfying 
the vast majority of distribution systems than the 121&% figure now 
in the Code.  However,  if the Panel decides to use the 25% figure 
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then such a requirement should be accompanied by the statement 
that the 25% figure will satisfy MOST, BUT NOT ALL, CONDI- 
TIONS. 

(A drawing accompanying this proposal will be~furnished by the 
NFPA upon request at our reproduction costs.) 
PREVIOUS PANEL RECOMMENDATION:  Hold on Docket and 
refer to the Technical Subcommittee on Overcurrent Protection 
Problems for study and recommendations regarding appropriate 
size of grounded conductor brought to the service. 
VOTE ON PREVIOUS PANEL RECOMMENDATION:  Unanimously 
affirmative 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Technical Subcommittee did not recommend a 
change. Where the conductor is sized in accordance with Section 
250-23(b) it will be as large or larger than would be required by 
Table 250-95 for any overcurrent device which might be used. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affiemative 

250-23(b): Reject 
PROPOSAL NO. 38: Amend the first sentence of Section 250-23(b) 
to read: 
• Where an AC service supply system operating at 1000 volts or 
less is grounded at any point, the grounded conductor shall be run 
to each service. 
SUBMqTTER: R. S. Pinkerton, City of Los Angeles 
SUPPORTING COMMENT: The present wording in this section 
refers to an'AC system; therefore, it would apply to all systems even 
those on the secondary side of transformers which are part of the 
building distributing system. The intent of this section was the AC 
supply system and, accordingly, should reflect this intent. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Panel does not feel proposal will make intent 
clearer. The section applies to service. * 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

250-23(b): Reject 
PROPOSAL NO. 39: Amend Section 250-23(b) to read as follows: 

(b) Grounded Conductor Brought to Service Equipment. Where 
an AC system operating at 1000 volts or less is grounded at any point, 
the grounded conductor shall be run to each service. This conductor 
shall be routed with the phase conductors and shall not be smaller 
than the required grounding electrode conductor specified in Table 
250-94. 

Exception: The grounded conductor shall not be required to be 
larger than the largest ungrounded service conductor. 
SUBMITTER: Joseph C. Roohan, Chief Electrical Inspector, County 
of Los Angeles 
SUPPORTING COMMENT: The purpose of this proposal is to sim- 
plify the procedure in determining the proper grounding electrode 
conductor size and to achieve a higher degree of uniformity in the 
application of this section of the Code. 

Section 250-23(b). The last sentence of 250-23(b) is moved to 
Note 1 of Table 250-94 to emphasize that Table 250-94 contains 
minimum requirements and that 250-23(b) must be considered for 
large capacity services. This is often overlooked because it is in a 
different section and somewhat removed from the table. The require- 
ment is not changed. 

Table 250-94. Under the present code it is necessary to convert 
ampere rating of equipment to conductor size where busways are 
used as service conductors or the size service conductors is unknown 
as is eften the case where underground service conductors are fttr- 
nished by the serving utility and connected directly to the service 
equipment by them. 

Because of the wide variation in different conducting materials, 
types of insulation, and number of sets of conductors in multiple 
(parallel) that can be involved in a conversion from ampere rating to 
conductor size, several different size grounding conductors can be 
derived from the same service. By using ampere rating directly it 
would avoid the complicated conversions and result in a uniform 
application of the Code. 

The proposal does not essentially change the present requirements 
as it roughly convertg, to amperes the conductor sizes shown in 
Table 250-94 and retains the same grounding electrode conductor 
sizes now used. 

The notes are added to more closely relate large capacity service 
grounding requirements of 250-23(b) to the Table, to provide for 
separately derived systems, and to retain special consideration for 
aluminum now in the Code. None of these are new or changed re- 
quirements from the present Code. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: See Panel Comment on Proposals 138 and 140. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

250-23(c)m(New): Reject and refer to CMP9. 
PROPOSAL NO,40: Add new subsection 250-23(c) to read as follows: 

(c) Location. Service equipment utilizing a grounding terminal or 
bus for the purpose of attaching grounded or grounding conductors 
shall be so located away from any bare service-entrance terminations 
that it will not be necessary to have the serving agency disconnect the 
power to allow for the attachment of or removal of conductors from 
such grounding terminal or bus. Load terminals in switchboards and 
panelboards shall be so located that it will be unnecessary to reach 
across or beyond an ungrounded line bus in order to make load con- 
nections. 
SUBMITTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: Some manufacturers of service equip- 
ment are designing their equipment with neutral and/or equipment 
grounding terminal blocks or busbars behind bare service-entrance 
conductor terminal locations. Disconnecting all service switches does 
not allow an electrician to safely add or remove a grounded or ground- 
ing conductor from such a location because the line side of the ser- 
vice disconnecting means is still energized• The only way such 
equipment can be worked on safely is to have the serving agency to 
de-energize the service-entrance conductors. This is not only costly 
but also causes power outage whenever a circuit feeder is added or 
any testing occurs requiring the i'emoval or attachment of such con- 
ductors. This terminating location is also used for terminating con- 
ductors for bonding interior metal water and gas piping as required 
in Section 250-80 as well as the grounding electrode conductor which 
all require termination at the service location• This location is used 
frequently for other equipment bonding when necessary. 
PANEL RECOMMENDATION:  Reject and refer to CMP9. 
PANEL COMMENT: Proposal relates to construction requirements 
for panelboards and switchboards and should be considered by 
Panel 9. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-23(c)--(New): Accept 
Secretary's Note: It was the action of the Correlating Committee 

that the Chairman of the Correlating Committee appoint a Technical 
Subcommittee to study the Bonding and Grounding of Generators with 
representatives from Code-Making Panels 3, 4, 5, 17 and 22. 
PROPOSAL NO. 41: Add a new subsection (c) to 250-23 as follows: 

(c) Grounded Conductor Brought to an Alternate Power System. 
Where an AC system operating at 1000 volts or less employs a 
grounded circuit conductor which is extended in a feeder in whichthe 
ungrounded conductors are transferred from the service disconnect- 
ing means to a generator of an alternate system, the service grounding 
electrode, main bonding jumper and feeder equipment grounding 
conductor shall be permitted to ground generator and its associated 
equipment and wiring provided that the requirements in (1) and (2) 
below are met: 

(1) The grounded circuit conductor between the service and the 
generator shall be: 

a. Sized equal to the largest associated ungrounded circuit con- 
ductor from the generator, or 

b. where reduced to not less than one half size, shall be capable 
together with the feeder equipment grounding conductor of meeting 
the requirements of Sections 110-10 and 250-51 for any faulPon the 
generator output. 

(2) The grounded circuit conductor has no disconnecting means 
which does not also disconnect the generator output. 

Where the above conditions are met the generator system shall not 
be considered a separately derived system. 
SUBMITTER: O. B. Gibson, Secretary, Telephone Group 
SUPPORTING COMMENT: Proposals for Section 250-6(c), 250- 
23(c), 445-1 and 445-8 are together intended to provide rules for the 
grounding of generators used as an alternate source to the normal 
service and which have a grounded circuit conductor interconnected 
with the normal service. It is further the intention that such systems 
be distinguished from separately derived systems and the rules 
covered in Section 250-26. 

In the 1975 NEC, Section 445-1 indicated that all generator sys- 
tems were separately derived systems. In accordance with Section 
250-26, the grounded conductor must be bonded to generator frame, 
wiring enclosures, etc., at the generator and grounded to a nearby 
electrode. This is go even if the grounded circuil~ conductor is solidly 
interconnected to the main service as is the usual practice. This is 
a violation of Section 250-23(a) which does not permit multiple 
grounds. Lack~of grounding at the generator violates Section 445-1. 
• These proposals will correct the conflicts and recognize the general 

and successful industry practice of solid interconnection of such 
systems without multiple grounding or transfer of the neutral con- 
ductor. 

It is clear that multiple grounding of the neutral is not desired. 
A most important recent objection is the interference with proper 
operation of ground-fault interrupters--both personnel and equip- 
ment. Transfer of neutral does not eliminate this problem where there 
are multiple generators as is the case in many large hospitals, tele- 
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phone exchanges and the like. Multiple grounds also interfere with 
proper operation of sensitive electronic systems, computers, and com- 
munication systems. 

In addition to the fact that neutral transfer does not solve the GFI  
problem, it is difficult to achieve with reliability, especially in large 
systems. Such equipment is not generally available in the variety 
needed by industry. 

It is therefore proposed that under certain conditions, the grotmd- 
ing at the service' can function to ground the generator and its wiring 
system, and the groundi/ag electrode and bonding jumper at the gen- 
erator would not be required. It is recognized, however, that under 
these conditions, a fault to an equipment housing near the generator 
would have to flow over the equipment grounding conductor away 
from the fault to the service, through the main bonding jumper and 
back to the generator over the neutral conductor. This, therefore, 
does not permit the uncontrolled reduction of the neutral based on 
load only. if the neutral is full size then the impedance of the fault 
return will be identical to one where the ungrounded conductor 
faulted to ground at the far end of a conventional feeder since the 
neutral and phase conductor would have the same impedance. The 
proposal recognizes that in larger systems the size of the neutral 
conductor has little effect on the impedance and that it is reasonable 
to permit some reduction in size where it can be demonstrated by 
calculation that Section 110-10 and 250-51 are complied with. 

In sum, the proposals recognize a suc~:essful and safe industry prac- 
tice of many years, which did not create a code conflict or violation 
until the change in Section 445-1. 
PANEL RECOMMENDATION: Acce~t intent of proposal and refer 
to a Technical Subcommittee to be appointed by the Correlating 
Committee. 
PANEL COMMEN.T:'CMP5 recognizes the need to have rules for 
grounding of stand-by generators which are transferred from com- 
mercial service that are compatible with practical switching equip- 
ment, overcurrent protection of the grounded (neutral) conductor, 
and the interaction with ground-fault protection as required in Sec- 
tion 230-95. CMP5 feels this is a technical problem beyond the scope 
and expertise of panel and involves at least CMP's 3, 4 and 22. It is 
therefore requested that a Technical Subcommittee be appointed by 
the Correlating Committee to study the problem and to determine if 
the proposal has adequate provisions. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-23(c) and (d)--(New): Reject 
PROPOSAL NO. 42: In Section 250-23 add new paragraphs (c) and 
(d) to read: 

(c) Common (neutral) conductor of a wiring system shall be con- 
nected to a grounded conductor of the proper supply system..The 
grounded supply conductor, if required or permitted to be grounded 
as in Sections 250-3 or 250-5, shall be grounded as specified in 
Section 250-22 or (a) above. 

(d) Common (neutral) conductor shall not be solidly grounded any- 
where on the premises or in the utilization equipment or in contact 
with grounded structural metal surfaces which are grounded or likely 
to contact grounded parts or grounding conductors except as required 
or permitted in (a) and (c) above. 

Exception No. 1: No  groand-fault protection is installed on the 
supply side o f  any such connection. 

Exception No. 2: Where ground-fitult protection contains special 
means which enable the protection to function as intended. 

Exception No. 3: .Where specified operation o f  the ground-fault 
protection in a completed and installed system was verified by proper 
field testing. 

Exception No. 4: For systems o f  1 kV and over as permitted by 
Section, 250-152. 

Exception No. 5: By special permission. 
SUBMITTER: Walter V. Chumakov, Sr. Engineer--ITE Imperial 
Corp. 
SUPPORTING COMMENT: Uncontrolled grounding of neutral or 
common conductors downstream of ground-fault protective devices 
produces a multiple return path for ground-fault currents and very 
often leads to improper functioning or defeat of the ground-fault pro- 
tection without regard to current sensing methods: 

Educational efforts of manufacturers, engineers, technical press, 
inspection and listing agencies in the past 10 years failed to eliminate 
misinterpretations of the term "grounded conductor" and reduce the 
number of grounding errors or misapplications to reasonable levels. 

Authorities, testing agencies and users report on an astonishing 
number of distribution systems with improper grounding when first 
installed and the consequent inability of the ground-fault protection to 
perforvd as intended. A recent sampling shows nearly 3/4 of ground- 
fault protective systems with initial installation or application errors 
due to multiple return paths and grounding of neutral conductors. 
Similar problems appear in existing installations if the ground-fault 
protection is added without planned detection and removal of im- 
proper grounding connections. ~ 

Section 250-23(a) of the present Code introduces major "ground- 
ing electrode connections" and ends with an ambiguous requirement 

("Grounding connections shall n o t . . . " )  which, by interpretation, 
refers only to previously treated main grounding electrode connec- 
tions at services. Moreover, its preamble views "an AC system that 
is.grounded on .the premises" as an established and unquestioned fact. 

Section 250-21(b) tolerates multiple grounding connections unless 
they result in an objectionable and presumably "steady stfite" flow 
of current. 

Section 250-61(b) appears to prohibit the use of neutral conductors 
as the sole means for "grounding enclosures" bizt is silent on down- 
stream grounding of the neutral conductor itself or insulation of the 
conductor. 

In summary, there is no explicit prohibition in the 1975 Code 
against multiple grounding of the neutral conductors either solidly or 
through an impedance. The neutral conductor, however, is primarily 
provided for load or unbalance currents and shall not be automatically 
regarded as a major supplement to grounding conductors or poor 
bonding methods. 

This proposal emphasizes special treatment which should be 
afforded to common (neutral) conductors and directs attention to 
installation or application pitfalls. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Last sentence of Section 250-23(a) does pro- 
hibit load side grounding with exceptions. Proposal would eliminate 
exceptions which CMP5 feels are necessary. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-24: Reject 
PROPOSAL NO. 43: Amend Section 250-24 to read: 
250-24. More Than One Building or Other Structure Supplied from a 
Single Service Equipment. 

(a) Grounded Systems. 
(1) Where more than one building or other structure is served 

from a single service equipment, each structure served shall have a 
grounding electrode connected to the AC system grounded circuit 
conductor on the supply side of the structure disconnecting means. 
The grounding electrode shall be within 30 feet of the structure 
served. 

(2) In addition to the grounding electrodes at each structure, a 
grounding electrode conductor shall be connected to a grounding 
electrode at the service on the supply side of the service disconnect- 
ing means at any convenient, accessible point on the prem. ises, pre- 
ferably within the enclosure for the service disconnecting means. 

(b) Ung.rounded Systems. Where more than one building or other 
structure is supplied by an ungrounded system from a single service 
equipment, each structure shall have a grounding electrode con- 
nected to the metal enclosure of the structure disconnecting means. 

Exception .for (a) and. (b) above: A grounding electrode at a sep- 
arate structure shall not be required where the conditions o f  either 
1 or 2 below are met: 

1. Only one branch circuit is supplied and there is no equipment 
in the structure that requires ground#zg. 

2. No livestock is housed in the structure, an equipment ground- 
ing conductor is run with the circuit conductors for  grounding any 
noncurrent carrying equipment, interior metal piping systems or 
structure metal frumes, and the equipment grounding conductor is 
bonded to grounding electrodes described in Sections 250-81, and 
250-83 which exist at the structure. 
SUBM1TTER: James B. Eppes 
SUPPORTING COMMENT: See Proposal No. 35. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The 30 foot rule is not practical. See action on 
Proposal 116. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-26(a): Accept 
PROPOSAL NO. 44: Revise Section 250-26(a) to read: 

(a) A bonding jumper, sized in accordance with Section 250-79(c) 
for the derived phase conductors, shall be used to connect the equip- 
ment grounding conductors of the derived system to the grounded 
circuit conductor. Except as permitted by Exception No. 4 of Sec- 
tion 250-23(a), this connection shall be made at the source of the 
separately derived system and ahead of any system disconnecting 
means or overcurrent device. 
SUBMITTER: J. D. Oelger. P.E., St. Louis. Missouri 
SUPPORTING COMMENT: Section 250-26(a) is intended to cover 
the connection of equipment grounding conductors to the grounded 
circuit conductor at the source of a separately derived system. The 
proposal is a clearer statement of the intent of the section. 
PANEL RECOMMENDATION: Accept 
PANEL COMMENT: Contingent on acceptance by CMPI of the 
revised definitions. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
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250-26(b): Accept 
PROPOSAL NO. 45: Revise Section 250-26(b) to read: 

(b). A grounding electrode conductor, sized in accordance with 
Section 250-94 for the derived phase conductors, shall be used to 
connect the grounded conductor of the derived system to the ground- 
ing electrode as specified in (c) below. Except as permitted by Ex- 
ception No.  4 of Section 250-23(a), this connection shall be made at 
the source of the separately derived system and ahead of any system 
disconnecting means or overcurrent device. 
SUBMITTER: J. D. Oelger, P.E., St. Louis, Missouri 
SUPPORTING COMMENT: The existing section uses' the words 
"supply side of the separately derived system" to define where the 
connection is to be made to the grounding electrode. Section 250-5(d) 
uses the word "supply" to define the conductors supplying the pri- 
mary side of a transformer for a separately derived system. The 
proposal uses the words "source of the separately derived system" 
to define where the connection is to be made to the grounding elec- 
trode. 

The term "'grounding conductor" in the existing section is in fact a 
"grounding electrode conductor" as stated in the proposal. 
PANEL RECOMMENDATION:  Accept 
PANEL COMMENT: Contingent on acceptance by CMP 1 of revised 
definitions. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-42: Accept 
PROPOSAL NO. 46: Revise to be consistent With Technical Sub- 
committee's basic recommendations. 
SUBMITTER: Technical Subcommittee on Definition of Stationary 
Appliances 
SUPPORTING COMMENT: The TSC noted that the term "equip- 
ment" as used here by CMP5 is defined in Article 100 as includ- 
ing appliances. Since Section 250-45 covers equipment connected 
by cord and plug it was assumed that Section 250-42 was intended to 
cover appliances that were permanently connected. This assumption 
is invalid however, since it might be possible to permanently connect 
an appliance listed in 250-45 and thus not be required to ground ex- 
posed noncurrent carrying metal parts of the equipment because the. 
installation does not meet any of thelconditions specified in Section 
250-42. This would appear to be inconsistent with the intent of 
CMP5 regarding requirements for the grounding of exposed non- 
current carrying metal parts of appliances. In view of this, this TSC 
proposes that CMP5 consider revising 250-42 to be consistent 
with the TSC's basic recommendations, It appears likely that Section " 
250-42 would be separated into two parts; one dealing with appliance 
and the other dealing with all other equipment. In this review, CMP5 
may find it advantageous to consider simultaneously the require- 
ments which are included in Section 250-45. Also see Supporting 
Comment on Proposal No. 13. 
PANEL RECOMMENDATION:  Accept by revisin~ first sentence of 
Section 250-42 as follows: 
250-42. Equipment Fastened in Place or Connected by Permanent 
Wiring Methods (Fixed). Exposed noncurrent-carrying metal parts of 
fixed equipment likely to become energized shall be grounded under 
any of the conditions in (a) through (f) below. 
PANEL COMMENT: Conveys the intent by change in title and deletes 
"under abnormal conditions." Insulation failure because of age for 
example is not abnormal and equipment likely to become energized 
because of it should be grounded. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

250-43: Accept 
PROPOSAL NO. 46-1: Revise title of Section 250-43 as follows: 

Equipment Fastened in Place or Connected by Permanent Wiring 
Methods (Fixed)~Specific. 
SUBMITTER: CMP5 
SUPPORTING COMMENT: To be consistent with actiori taken on 
Proposal 46. 
PANEL RECOMMENDATION:  Accept , 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

250-43(f) Exception: Accept 
PROPOSAL NO. 47: Delete the Exception following Section 250- 
43(0. 
SUBMITTER:. Southern California Chapter of IAE1--Uniform 
Wiring Committee 
SUPPORTING COMMENT: Pendant lampholders, particularly those 
of the pullctiain type when in reach from a grounded surface, can 
present a considerable hazard. In 1974, one electrocution occurred 
in the San Diego area from contact with a brass lampholder operating 
at 115 volts to ground. Strands of the supply conductor were found 
to be in contact with the brass shell. The lampholder had been in 
operation until the fatal occurrence. 

PANEL RECOMMENDATION:  Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-43(i): Accept 
PROPOSAL NO. 48: Amend Section 250-43(i) to read: 

(i) Equipment supplied by Class 1, Class 2, and Class 3 remote- 
control and signaling ~:ircuits where required to be grounded by 
Part B of this Article. 
SUBMITTER: David Snitzer 
SUPPORTING COMMENT: It is necessary to ground Class 3 
remote-control and signaling circuits and is consistent with Section 
72~-42. ' 
PANEL RECOMMENDATION:  Accept 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

250-43(j)~(New): Accept 
PROPOSAL NO. 49: Amend Section 250-43 by adding an item (j) to 
read: 
, (j) Electric Discharge Lighting Fixtures. 

SUBMITTER: M. F. Killian, Secy. ANSI Subcommittees C82-1, 
C82-2, C78-2 and C78-4. 
SUPPORTING COMMENT: Most electric discharge ballasts produce 
potentials in excess of 150 volts either between conductors or 
between one or more conductors and ground. American National 
Standard C82.1-1972 Specifications for Fluorescent Lamp Ballasts 
and Supplement C82-1a-1973 requires grounding of all fluorescent 
ballasts producing voltages in excess of 150 volts. We consider this 
to be similar to the hazard now prohibited by Sections 410-19(a) 
and 250-42(f). 

Note: If it is decided that Section 410-18(b), is to be deleted, the 
above statement should be changed to: (j) Electric Lighting Fixtures. 
PANEL RECOMMENDATION:  Accept 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 
COMMENT ON VOTE: 

SESSLER: Since CMP21 has agreed to delete the Exception to 
Section 410-18(b), this should be changed to "Electric lighting 
fixtures." 

250-45: Reject 
PROPOSAL NO. 50: Change entire section to read: 
250-45. All exposed noncurrent-carrying metal parts of cord- and plug- 
connected equipment shall be grounded. 

Exception No .  I : Lis ted portable tools and appliances protec ted  
by an approved sys tem o f  double insulation, or its equivalent, shall 
not be required to be grounded.  Where  such a sys tem is employed,  the 
equipment  shall be distinctively marked.  

Exceptioli No.  2." Portable iools likely to be used in wet¢ and con- 
duetive Iocationskshall not be required to be grounded where supplied 
through an isolating transJbrmer with an ungrounded secondatT o f  
not over 50 volts. 
SUBM1TTER: Fred Norton, Tollhouse, CA 
SUPPORTING COMMENT: Since 1959 the NEC has required 3- 
wire grounding type receptacles in specific location and since 1962 it 
has required them generally. Very little equipment and appliances are 
presently grounded. It is about time to either require grounding of all 
equipment, or to revert to the former less expensive two-wire system. 
At this time the vast majority of existing grounding type receptacles 
are not being used as designed. This proposal also achieves the de- 
sired result of less words, therefore shortening the Code. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: There are many cord-connected equipments 
which should not be grounded and which cannot be double insulated. 
A toaster is an example where it is safer to leave it ungrounded. 
Grounding of all home electric equipment will encourage use of 
adapters or broken off grounding pins because of the many 2-wire 
receptacles still in existence. Rewiring of cords by tintrained home 
craftsmen can also create a hazard where grounding is required. On 
many appliances such as table lamps, insulation has proven to be 
effective. 
VOTE ON-PANEL RECOMMENDATION:  Unanimously affirmative 

250-45: Reject 
PROPOSAL NO. 52: 
250-45. Equipment Connected by Cord or Cable and Plug. Under any 
of the conditions described in (a) through (d) below, exposed non- 
current-carrying metal parts of cord- or cable- and plug-connected 
equipment likely to become energized shall be grounded. 
SUBMITTER: Roy A. Nelson, The Okonite Company 
SUPPORTING COMMENT: Contingent upon approval of Proposal 
No. 99 for a new Article 322, Portable Power Cables, Type PPC. 
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This new Article covers portable flexible cables No. 8 AWG and 
larger, rated 600 Volts through 25,000 Volts and replaces the existing 
Section C of Article 400. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Panel does not disagree with proposal but feels 
it unnecessary. Flexible cables are included in the common term 
"cord and plug" as indicated in Scope of Article 400. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

i 

250-45: Reject 
PROPOSAL NO. 51: Revise the first sentence of this section to read: 

Under any of the conditions described in (a) through (d) below, 
exposed noncurrent-carrying metal parts of cord- and plug-connected 
equipment likely to become energized under abnormal conditions 
shall be grounded. 
SUBMITTER: J. D. Oelger, P.E., St. Louis, MO 
SUPPORTING COMMENT: The word "likely" implies that it is 
probable that the metal parts will become energized. However, under 
normal conditions the metal parts will probably not become energized. 
Only under abnormal conditions, such as insulation failure, is it prob- 
able that the metal parts will become energized. 

Also, the phr~tse "under abnormal conditions" makes this section 
consisti~nt with Section 250-42 on grounding fixed equipment. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal 46 on Section 250-42 and Panel 
Comment. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-45: Accept 
PROPOSAL NO. 53: Review wording to be consistent with Technical 
Subcommittee's basic recommendations. 
SUBMITTER: Technical Su]gcommittee on Definition of Stationary 
Appliances 
SUPPORTING COMMENT: In view of the recommendations made 
above, CMP5 should consider the requirements set forth in this sec- 
tion to be certain that the terminology is in accordance with the intent 
of CMP5. Also see Supporting Comment on Proposal No. 13. 
PANEL RECOMMENDATION: Accept 
PANEL COMMENT: Action taken and incorporated in Panel Pro- 
posals 54-l, 2 and 3. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-45(c) Exception: Reject 
PROPOSAL NO. 54: 
I. Revise the Exception following 250-45(c) as follows: 

Exception: Listed portable tools, stationary tools and appliances 
protected by a system of  double insulation or its equivalent shall not 
be required to be grounded. Where such a system is.employed, the 
equipment shaU be distinctively marked. 
2. Add an Exception No. 3 following 250-45(d) 

Exception No. 3: Listed stationary tools protected by an approved 
system o f  doable hTsulation, or its equivalent, shall not be required 

' to be grounded, when used on construction sites. Where such a system 
is employed the equipment shall be distinctively marked. 
SUBMITTER: W. C. Painter, Rockwell International 
SUPPORTING COMMENT: This proposal applies only to double in- 
sulated stationary tools which are used in residential occupancies 
and on construction sites. 

We offer that the manufacture and use of double insulated cord and 
plug connected stationary tools should be encouraged. Tbis is partic- 
ularly true in residential occupancies and as in the case of this revision 
when the tools are moved from place to place and energized from 
temporary power sources on construction sites. Under present cir- 
cumstances, the manufacturer has little control over the integrity 
of the users ground system but must rely on it for electrical safety. 
In this regard the safety arguments for acceptance of double'insulated 
stationary tools are basically the same as for portable tools or appli- 
ances. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposals 54-1 and 54-2. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-45(c) and Exception: Accept 
PROPOSAL NO. 54,1: Revise Section 250-45(c)(3) and Exception 
and add (4) and (5) as follows: 

(3) hand-held motor operated tools; 
(4) motor operated appliances of the following types: hedge 

clippers, lawn mowers, snow blowers and wet scrubbers; 
(5) portable handlamps. 

Exception: Listed tools and listed appliances protected etc. 
SUBMITTER: CMP5 

SUPPORTING COMMENT: For clarification of intent and to add 
snow blowers which Panel feels should be grounded. The Exception 
is broadened to allow "all" tools and appliances in residential occu- 
pancies to be double insulated if listed. Adds handlamps to incorpor- 
ate Proposal 55. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: 

A F F I R M A T I V E :  Brown, Cohen, Conaway, Farquhar, Hall, 
Mattson, Nagel, OliVer, Pittman, Reed, Sechler, Sessler, Toomer, 
West. 

NOT VOTING: Bennett 
EXPLANATION OF VOTE: 

BENNETF: I am abstaining from voting on this proposal because 
there is a lack of consensus within the power tool industry concern- 
ing the advantages of double insulation on stationary tools used in 
residential occupancies. I would vote for the panel proposal if the 
revision to the Exception was not included. 
COMMENT ON VOTE: " 

FARQUHAR:  The word "listed" asdefined ih Article 100, is too 
restrictive in this exception. I suggest a wording such as: "Appliances 
and portable tools protected by an approved system of double insula- 
tion, or its equivalent, shall not . . . .  " 

250-'45(c): Exception and FPN: Reject 
PROPOSAL NO. 56: Amend Section 250-45(c) to read: Delete the 
Exception and small type statement below it. 
SUBMITTER: John M. Wall, Central Calif. Chapter, Fresno, Cal. 
SUPPORTING COMMENT: Plastic motor housings providing double 
insulation do break and in assembly of same, internal conductors do 
get mashed against recessed metal screws, nullifying this safety 
feature. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: No record of hazard which is implied in support- 
ing comment. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-45: Accept 
PROPOSAL NO. 55: Add "Metallic Guards of Portable Hand- 
lamps" to 250-45(c)(3) and 250-45(d)(3). 
SUBMITTER: Alan Reed 
SUPPORTING COMMENT: Grounding metallic guards will limit the 
hazards of broken filaments energizing the guards. (See also my pro- 
posal under section 410-43:) 
PANEL RECOMMENDATION: Accept intent and revise to read 
"Portable handlamps" and incorporate into Sections 250-45(c) and 
(d) as indicated in Proposals 54-1 and 54-2. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-45(d): Accept 
PROPOSAL NO. 58: Amend Section 250-45(d) to read: 
(2) clothes-washing, clothes-drying, dish-washing machines, sump 
pumps, and electrical aquarium equipment; 
SUBMITTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: There is just as much need to have elec- 
trical aquarium equipment grounded in schools and commercial 
establishments as there is in residential occupancies. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-45(d)(5) and Exception No. 1: Accept 
PROPOSAL NO. 54:3: In Section 250-45(d)(5) and Exception No. 1 
delete "portable." 
SUBMITTER: CMP5. 
SUPPORTING COMMENT: All tools used in wet locations should be 
grounded or used with low voltage or "if portable" may be double 
insulated. See Proposal 54-2. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-45(d) and Exception No. 2: Accept 
PROPOSAL NO. 54-2: Revise Section 250-45(d)(3), add (4), change 
present (4) to (5) and present (5) to (6), add (7) and revise Exception 
No. 2as  follows: 

(3) hand-held motor operated tools, (4) motor operated appliances 
of the following types: hedge clippers, lawn mowers, snow blowers 
and wet scrubbers; (5) . . . .  (6) . . .  ; (7) portable handlamps. 

Exception No. 2: Listed portable tools attd listed appliances 
protected etc. 
SUBMITTER: CMP5 
SUPPORTING COMMENT: For clarification and to add snow blow- 
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ers and portable handlamps. Panel does not feel exception for double 
insulation on hand-held tools should be broadened in other than 
residential occupancies but does agree to broadening for applicances. 
See Proposal 54-1. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: l]nanimously affirmative 
COMMENT ON VOTE: 

FARQUHAR:  The word "listed" as defined in Article 100, is too 
restrictive in this exception. 1 suggest a wording such as: "Appli- 
ances and portable tools protected by an approved system of double 
insulation, or its equivalent, shall not . . . .  " 

250-45(d), Exception No. 2: Reject 
PROPOSAL NO. 57: Amend Section 250-45(d) by deleting Exception 
No. 2. 
SUBMITTER: John M. Wall, Central Calif. Chapter,. Fresrio, Cal. 
SUPPORTING COMMENT: Double insulation or its equivalent can 
fail. External casings do break or crack. Internal wiring leads do get 
crushed against jacket screws. It would be better to have triple 
protection by having an equiprflent ground wire also: 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Panel Comment Proposal 56. 
VOTE ON PANEL RECOMMENDATION:-Unanimously affirmative 

250-45(d), Exception No. 2: Reject 
PROPOSAL NO. 60: Amend Section 250-45(d), Exception No. 2 to 
read: 

Exception No. 2: Listed portable "equipment" and appliances 
protected by . . . .  
SUBMITTER: Alan Reed 
SUPPORTING COMMENT: In addition to low-voltage tools, low- 
voltage lighting has provided the degree of safety intended by Excep- 
tion No. 2, and the use of the substitute word "equipment" will 
provide for its recognition.. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Based on Panel Recommendation on Proposal 
54-2. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-45(d) FPN: Accept 
PROPOSAL NO. 59: Add FPN following Exception No. 2 as follows: 

See also FPN under 250-45(c) Exception._ 
SUBMITTER: Ralph H. Lee 
SUPPORTING COMMENT: The note under the preceding sub- 
section is also applicable in this subsection, and should not be left 
to inference. 
PANEL RECOMMENDATION: Accept intent but modify FPN to 
read "With reference to (c) and (d), portable tools, etc." and move 
FPN to end of Section after Exception No. 2 of (d). 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-50: Accept 
PROPOSAL NO. 61: Revise the first paragraph of Section 250-50 to 
read: 
250-50. Equipment Grounding Conductor Connections. Equipment 
grounding conductor connections at the source of separately derived 
systems shall be made in accordahace with Section 250-26(a). Equip- 
ment grounding conductor connections at service equipment shall be 
made on the supply side of the service disconnecting means and shall 

• be made as indicated in (a) and (b) below: , 
SUBMITTER: J. D. Oelger, P.E., St. Louis, Missouri 
SUPPORTING COMMENT: Section 250-50 is intended to cover 
equipment grounding conductor connections at service equipment and 
at the source of separately derived systems. The present wording 
does not clearly state this intent. 

An equipment gr.ounding conductor is defined in Article 100 
as "the conductor used to connect noncurrent-carrying metal parts of 
equipment, raceways, and other enclosures to the system grounded 
conductor at the service and/or the grounding electrode conductor." 
The proposed wording of Section 250-50 is more consistent with this 
definition and is a clearer statement of the intent of the section. 

The existing reference to Section 250-5(d) for separately derived 
systems is confusing because that section covers both system and 
equipment grounding. Section 250-26(a) is referenced in the proposal 
because it specifically applies to equipment grounding conductor 
connections at the source of a separately derived system. 
PANEL RECOMMENDATION: Accept contingent on CMP1 accep- 
tance of new definition of Equipment Grounding Conductor. Also 
change (a) and (b) to (a) or (b) in last sentence of proposal. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-50(b) Exception: Reject 
PROPOSAL NO. 62: Revise the Exception for 250-50(b) to read: 

Exception .for (a) and (b) above: For branch-circuit extensions 
only, in existing installations that do not have an equipment ground- 
ing conductor in the branch circuit, the grounding conductor of  a 
grounding-type receptacle outlet shall be permitted to be grounded 
to a grounded cold u,ater pipe near the equipment. 
SUBMITTER: J. D. Oelger, P.E., St. Louis, Missouri 
SUPPORTING COMMENT: The branch-circuit grounding conductor 
referred to in the exception is the equipment grounding conductor. 
"l~he proposal improves the clarity of the exception by using correct 
terminology. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The existing, wording appears to be adequate. 
CMP5 will reconsider proposal based on CMP1 action on definition 
of Equipment Grounding Conductor. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bennett, Brown, Cohen, Conaway, Farquhar, 
Hall, Mattson, Nagel, Oliver, Pittman, Sechler, Steffan, Sessler, 
Woomer. 

NEGATIVE: Reed, West. 
EXPLANATION OF VOTE: 

REED: The suggested wording does add to the understanding of 
the intent, and 1 would further advocate the addition o f  the word 
"equipment" before the word "grounding" in the present text. The 
Panel may also wish to correlate this exception with the action of 
CMP2 on my proposal on Section 210-7(c) Exception. 

WEST: I agree with the supporting comment. The intent of the 
exce'ption in this proposal is identical to the intent of the exception 
for Section 210-7(c) which covers existing branch circuits that do 
not have an equipment grounding conductor. The same terminology 
should be used in both exceptions. 
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250-51: Reject 
PROPOSAL NO. 63: Amend Section 250-51 to read: 

Have sufficiently low impedance to limit "to a safe magnitude" the 
voltage to ground and to facilitate the operation etc . . . .  " 
SUBMITTER: Ralph H. Lee, Wilmington, Del., 
SUPPORTING COMMENT: The word "limit" in the present text 
connotes an "absolute maximum," which is not necessarily true. 
What is done is to "minimize" the voltage to ground by effective 
grounding. 
PANEL RECOMMENDATION: Reject 
PANEL .COMMENT: "Safe" is not definable. "Limit" is the most 
workable term. 
VOTE ON PANEL RECOMMENDATION: Unanimouslyaffirmative 

250-53 and FPN--(New): Reject 
PROPOSAL NO. 64: Change title of Section 250-53 to read: 
250-53. Grounding Path to Grounding Electrode and Supply System 
(Solidly Grounded). 
in addition, add a new Fine Print Note to read: 

Effects of a multiple or improper return path for ground-fault currents on 
ground-fault protection should be evaluated. 

If such effects exceed tolerable limits and are difficult to prevent, alternate 
means permitted by this Code should be considered to assure that the ground- 
fault protection operates as specified. 
SUBMITTER: Walter V. Chumakov, ITE Imperial Corp. 
SUPPORTING COMMENT: Authorities and agencies report a large 
number of installations with improper grounding or by-pass of 
ground-fault protection. 

Grounding electrode conductor, main bond ngjumper or equipment 
grounding conductor connections to a common (neutral) conductor 
on the load side of sensors, interconnected common (neutral) con- 
ductors of grounded sources or multiple disconnects, sensors not 
linking all grounding connections on the common (neutral) conductor, 
utility and service grounding to the same water piping system or struc- 
tural steel are among reasons cited. 

This proposal directs attention to such problems and adds a warn- 
ing note in lieu of mandatory requirements. 

Grounding connection to a grounded supply conductor applies to 
solidly grourided systems only. The titl.e change also identifies the 
second grounding .path to AC supply systems which are already 
grounded as specified in Section 250-23. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Subject already adequately covered. Reference 
to solidly grounded is not appropriate since impedance grounding is 
not recognized. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-53(b): Reject and refer to CMP9. 
PROPOSAL NO. 65: Revise the last sentence of 250-53(b) to read: 
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A main bonding jumper shall be a wire bus screw, green in color, 
or similar suitable conductor. 
SUBMITTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: There is grave necessity for the main 
bonding jumper screw to be colored green not only to facilitate the 
ease of locating the bonding compliance in service equipment but to 
insure the isolation of the grounded conductor and neutral bar on the 
load side of the mai~service disconnecting means. It is very difficult 
at times to distinguish the presence of a bonding screw when the 
view is obstructed by the conductors connected to the bar requiring 
as the case may be bonding or isolation from ground. 
PANEL RECOMMENDATION: Reject and refer to CMP9. 
PANEL COMMENT: Panel does not consider this suitable material 
for Article 250. Panel does feel there is merit to the proposal to 
identify the bonding screw, but this should be referred to CMP9 for 
consideration in Article 384. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-57: Reject 

PROPOSAL NO. 66: Revise Section 250-57 to read: 
250-57. Fixed Equipment Grounding. Metal noncurrent-carrying 
equipment where required to be grounded shall be grounded by one 
of the methods indicated in (a), (b), or (c) below. 

(a) By a grounding conductor run with circuit conductors. In bus- 
ways and factory assembled cords or cables the grounding conductor 
may be bare. In all other cases the grounding conductor shall be pro- 
vided with an individual covering finished a continuous green color 
or a green color with one or more yellow stripes. 

Except ion No .  1: S a m e  as 1975 Nat ional  Electrical Code.  
Except ion No .  2: S a m e  as 1975 Nat ional  Electrical Code.  
(b) By being electrically connected to the properly grounded armor 

of Type AC, Type ALS, or Type MI cable. 
(c) Same as 1975 National Electrical Code. 

SUBMITTER: National Electrical Contractors Association 
SUPPORTING COMMENT: The grounding conductor is an essential 
safety element of a circuit under ground-fault conditions. A wide 
variety of raceways and fittings now in use have no specified resistiv- 
ity, ampacity, or 12 T performance, and therefore raceways cannot 
be relied upon to provide the effective grounding path required by 
Section 250-51. 

For marinas and boatyards (555-7) and swimming pools (680-25), 
the 1975 N EC requires an insulated equipment grounding conductor 
run with the circuit conductors, recognizing that a raceway system is 
not inherently a reliable electrical conductor. At intervals of 10 feet 
or less throughout its length, a raceway system has joints or termina- 
tions, often not accessible for inspection, that may and on occasion 
do become loose, rusted, or corroded so as to impair electrical con- 
ductivity. The intent of this proposal is to provide the same level of 
equipment-grounding reliability for all installations as is now re- 
quired for marinas and swimming pools. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Proposal would eliminate all raceways as a 
grounding conductor. Submitter has not supplied adequate support 
for such a proposal as requested when previous similar proposals 
were made. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-57: Accept 
PROPOSAL NO. 69: The wording of this section and related Section 
250-59 should be reviewed to be consistent with the Technical Sub- 
committee's basic recommendations. 
SUBMITTER: Technical Subcommittee on Definition of Stationary 
Appliances 
SUPPORTING COMMENT: See Supporting Comment on Proposal 
No. 13. 
PANEL RECOMMENDATION: Revise title to: Equipment Fastened 
in Place or Connected by Permanent Wiring Methods (Fixed)-- 
Grounding. 
PANEL COMMENT: Consistent with Proposals 46 and 46-1. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-57: Accept 
PROPOSAL NO. 70: Revise the first sentence of this section to read: 

Noncurrent-carrying metal parts of equipment, where required to 
be grounded, shall be grounded by'one of the methods indicated in 
(a), (b) or (c) below. 
SUBMITTER: J. D. Oelger, P.E., St. Louis, MO 
SUPPORTING COMMENT: The existing phrase "metal noncurrent- 
carrying equipment" is vague; this could include any metal object, 
regardless of whether it was electrical or not. The intent is to require 
grounding of the enclosures of electrical equipment; i.e., the metal 
parts which are normally noncurrent-carrying. The proposed phrase- 
ology is similar to that in Section 250-42, 250-45, 250-46, etc. 

PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-57: Reject 
PROPOSAL NO. 67: Add to Section 250-57 the following: 

Aluminum siding shall be effectively grounded by one of two means. 
1. No. 8 grounding conductor attached to lowest aluminum panel 
with lug approved for the purpose and the other er~d of the grounding 
conductor connected to the water pipe within the building using an 
approved ground clamp. 
2. If water pipe is not available, an approved ground rod electrode 
shall be driven 8 feet in the ground as near as possible to building and 
grounding conductor connected to rod by means of an approved 
ground clamp. If aluminum grounding conductor is used;ground rod 
shall extend 18 inches out of the ground. 
SUBMITTER: Llewellyn P. Thomas, George Washington Chapter, 
Eastern Section, IAEI 
SUPPORTING COMMENT: Aluminum siding installed on a building 
becomes many capacitors and stores static charges. The siding, being 
ungrounded, does not allow these static charges to drain offto ground. 
In the event of an electrical storm lightning will be attracted to the 
'siding. A lightning strike would cause severe structural damage and 
could cause personal damage. 

Lightning did strike the aluminum siding on a residence in Washing- 
ton, D.C., and caused severe structural damage and fire. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Subject is for building or Lightning Protection 
Code--not  e ectrical code. Proposal is also not adequate in that it 
does not require continuity to all of the siding nor does it require 
common bonding to other systems• 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-57(a): Accept 
PROPOSAL NO. 68: Amend Section 250-57(a) to read: 

(a) By any of the equipment grounding conductors permitted by 
Section 250-91 (b). 
SUBMITTER: J. D. Oelger, P.E., St. Louis, MO 
SUPPORTING COMMENT: Section 250-91(b) covers the types of 
conductors that are permitted to be used as equipment grounding 
conductors. Therefore, the reference to Section 250-9 l(b) is given in 
Section 250-57(a) to define the types of equipment grounding conduc- 
to.rs that are permitted rather than to define the grounding means per- 
mitted. The proposal clarifies the intent of Section 250-57(a). 
PANEL RECOMMENDATION: Accept- 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-57(b): Reject 
1 

PROPOSAL NO. 73: Amend Section 250-57(b) to read (changes or 
additions in "quotes"): 

(b) By an equipment grounding conductor contained "with" the 
same raceway, cable, or cord or otherwise run with the circuit con- 
ductors. An insulated equipment grounding conductor shall be per- 
mitted, but if individually covered shall have a continuous outer 
finish that is either green, or green with one or more yellow stripes. 

Exception No .  I : N o  change 
Except ion No .  2; N o  change 
"Except ion No.  3: Where  equipment  is connec ted  via a f lexible 

raceway to a rigid conduit  and does not meet  the requirement's o f  
Except ion No.  1 to 250-91(b) or the Except ion to 350-5, a bonding 
j u m p e r  (in accordance with Article 250-G)  may  be installed and se- 
cured to the outside o f  the f lexible raceway to serve as the equipment  
grounding conductor ."  
SUBMITTER: William R. Hitchens--CMP 16 
SUPPORTING COMMENT: Section 250-57(b)(1) of the 1971 NEC 
stated that a grounding conductor can be run "with" the circuit con- 
ductors. However, in Part I of the "Preprint" of the 1974 NEC the 
wording was changed to " . . .  grounding conductor contained 'within' 
the same raceway . . . .  " "With" and "within" have different connota- 
tions and have led to much confusion. The change in wording was not 
recognized in Part I1 of the Preprint to the 1974 NEC when cir- 
culated for comment. The proposed change and flew Exception No. 3 
are needed for clarification. The proposed change meets the require- 
ments of Section 250-51. Further, the new Exception No. 3 also 
meets the definition and intent of a bonding jumper as described in 
Article 100. A "bonding jumper" (as a portion of an equipment 
.ground) external to a flexible raceway is no different than using bond- 
ing jumpers as a part of the equipment grounding conductor for cable 
tray sections, fitting, and connected raceways as provided for in 
Section 318-6(b)(4). 
PANEL RECOMMENDATION: Reject 
PANEL COMAMENT: Reject on basis that Panel action on Proposal 
104 covers intent but places a restriction on length and routing of 
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the bonding jumper which CMP5 feels is necessary. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-57(b):. Accept 
PROPOSAL NO. 74: Add the following sentence at the end of the 
first paragraph in Section 250-57(b): 

Where equipment bonding jumpers are required, they shall be in- 
stalled in accordance with Section 250-79. 
SUBMITTER: IEEE 
SUPPORTING COMMENT: Where raceways, cable trays, etc., are 
used as equipment grounding conductors, as permitted by Section 
250-91(b), it is frequently necessary to inst~l equipment bonding 
jumpers in accordance with Section 250-79 to assure electrical con- 
tinuity and the capacity to safely conduct ground-fault currents. For 
example, equipment bonding jumpers are required around flexible 
conduits in Section 501-16(b), and around raceway expansion joints 
in Section 250-77. 

An equipment bonding jumper is defined in Article 100 as "the con- 
nection between two or more portions of the equipment grounding 
conductor." Since equipment bonding jumpers are often required with 
equipment grounding conductors to provide a safe equipment ground- 
ing circuit, it is appropriate to add the proposed reference to Section 
250-79 in Section 250-57(b). This proposal will contribute to safer 
fixed equipment grounding. 
PANEL RECOMMENDATION: Accept intent by adding a FPN at 
end of Section as follows: 

See Section 250-79 for equipment bonding jumper requirements. 
PANEL COMMENT: FPN accomplishes intent which is taken care 
of in Proposal 104. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-57(b) Exception No. 3--(New): Reject 
PROPOSAL NO. 71: Add Exception No. 3 as follows: 

Exception No. 3." Where wiring employs multiconductor cables, 
identification o f  the grounding conductor by numbering or lettering 
shall be permitted. See Section 310-10(a) Exception No. 5 and 
Section 310-10(b) Exception No. 2. 
SUBMITTER: IEEE 
SUPPORTING COMMENT: The rationale for requiring coding of 
grounded conductors by colors is excellent for single conductors in 
the raceway types for which they are suited. In multiconductor cable, 
however, the several other types of identification, particularly num- 
bering and lettering have proven amply satisfactoD' and safe. They 

-have an additional advantage in that the human handicap of color- 
blindness does not cause errors and associated hazards. Too, the 
necessity of applying standard multiconductor cables to a multiplicity 
of circuit applications, only a few of which involve grounded con- 
ductors, would impose severe burdens which are not warranted in 
view of the freedom from problems using the proposed systems. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal 71-I. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-57(b) Exception No. 3re(New): Accept 
PROPOSAL NO. 71-1: Add Exception No. 3 to Section 250-57(b) as 
follows: 

Exception No. 3: In industrial and mining applications an insulated 
grounding condttctor in a multicondactor cable shall, at the thne of  
installation, be permitted to be suitably identified as a grounding con- 
ductor at each end and at every point where tire conductor is acces- 
sible. Identification shall be accomplished by one of  the following: 

a. Stripping the insulation from the entire exposed length, 
b. Coloring the exposed insalation green, or 
c. Marking the exposed insulation with green tape orgreen colored 

adhesive labels. 
SUBMITTER: CMP5 
SUPPORTING COMMENT: To accomplish intent of proposals 71 
and 72 but to require that the reidentification means is basically bare 
or green. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
COMMENT ON VOTE: 

F A R Q U H A R :  T h e r e . a r e  two aspects of this proposal which 
concern us. We believe that a conductor which is insulated or covered 
with a continuous outer finish which is either green or green with one 
or more yellow stripes should not be permitted to be identified and 
used for any other purpose. The color, green, should be reserved for 
use only on grounding conductors. 

We further believe that any conductor which is not provided with a 
green covering and which is identified at the time of installation as a 
grounding conductor should be required to be so identified by one of 
the means called for in Section 310-10(b) Exception and not by the 
simple use of numbers, letters, or other similar marking. 

250-57(b) Exception No. 3--(New): Reject 
PROPOSAL NO. 72: Add Exception No. 3 as follows: 

Exception No. 3: Where wiring employs multiconductor cables, 
identification of  the grounding condttctor by numbering or lettering 
shall be permitted. See Section 310-10(a) Exception No. 5 and Sec- 
tion 310-10(b) Exception No. 2." 
SUBMITTER: Manufacturing Chemists Association 
SUPPORTING COMMENT: The rationale for requiring coding of 
grounded conductors by colors is excellent for single conductors in 
the raceway types for which they are suited. In multiconductor cable, 
however, the several other types of identification, particularly num- 
bering and lettering have proven amply satisfactory and safe. They 
have an additional advantage in that the human handicap of color- 
blindness does not cause errors and associated hazards. Too, the 
necessity of applying standard multiconductor cables to a multi- 
plicity of circuit applications, only a few of which involve grounded 
conductors, would impose severe burdens which are not warranted 
in view of the freedom from problems using the proposed systems. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal 7 I-1. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-58: Reject 
PROPOSAL NO. 75: Revise Section 250-58 Co read: 
250-58. Equipment Considered Effectively Grounded. Under the con- 
ditions specified in (a) and (b) below, the noncurrent-carrying metal 
parts of the equipment shall be considered effectively grounded: 

(a) Equipment Secured to Grounded Metal Supports. Electrical 
equipment secured to, and in metallic contact with, metal supports 
which are grounded by one of the methods indicated in Section 
250-57. 

(b) Metal Car Frames. Metal car frames supported by metal hoist- 
ing cables attached to or running over  metal sheaves or drums of 
elevator machines which are grounded by one of the methods in-- 
dicated in Section 250-57. 
SUBM1TTER: Technical Subcommittee Overcurrent Protection 
Problems 
SUPPORTING COMMENT: The editorial changes in the introductory 
paragraph of Section 250-58 clarify the intent of the section. 

The revision of Section 250-58(a) will permit equipment grounding 
conductors to be connected to metal supports for equipment secured 
to, and in metallic contact with the supports; but the structural metal 
frame of the building will not be permitted to be used as the equipment 
grounding conductor for AC equipment. 

Section 250-58(a) now permits the structural metal frame of a 
building to serve as the equipment grounding conductor. This is in 
conflict with Sections 250-57,250-91(b) and other sections of Article 
250 which require the equipment grounding conductor to run with or 
enclose the AC circuit conductors. Where equipment grounding 
conductors, of the types specified in Section 250-91(b), are run with 
or enclose the AC circuit conductors, the impedance of the ground- 
fault current return path is minimized and maximum safety is provided. 

Where metal equipment supports are grounded by one of the 
methods indicated in Section 250-57, and the equipment is in metallic 
contact with the supports, there will not be a significant increase in the 
impedance of the total ground-fault current return path. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Part (a) is not well enough defined and could still 
be the building steel. See Proposals 75-1 and 75-2. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-58: Reject 
PROPOSAL NO. 77: Delete 250-58. 
SUBMITTER: Charles E. Muhlemen 
SUPPORTING COMMENT: It is hazardous to rely on building steel 
as the grounding conductor. In so doing one can have a circuit having 
high impedance for any fault current. Likewise any leakage current 
can cause corrosion of the steel by electrolysis. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposals 75-1 and 75-2. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-58(a): Accept 
PROPOSAL NO. 75-1: Revise (a) as follows: 

(a) Equipment Secured to Grounded Metal Supports. Electrical 
equipment secured to and in electrical contact with a metal rack or 
structure provided for its support and grounded by one of the means 
indicated in Section 250-57. The structural metal frame of a building 
shall not be used as the required equipment grounding conductor 
for AC equipment. 
SUBMITTER: CMP5 
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SUPPORTING COMMENT: Better conveys the intent of Proposal 75 
as indicated in submitter's support. 
PANEL RECOMMENDATION:  Accept 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

250-58(a) (Held on Docket from 1975 NEC): 
Reject 
PROPOSAL NO. 76: Previous Proposal No. 39. Delete paragraph (a) 
of Section 250-58. 
SUBMITTER: CMP5 
SUPPORTING COMMENT: CM P5 questions the grounding of equip- 
ment by means of structural metal members. Tests have shown that 
on high-capacity AC circuits an equipment grounding conductor 
consisting of structural steel members rather than an enclosing con- 
duit may have too high an impedance to operate overcurrent devices. 
Other uses of structural members for grounding of circuits and for 
DC systems appear acceptable. 
PREVIOUS PANEL RECOMMENDATION:  Hold on Docket and 
refer to Technical Subcommittee on Overcurrent Protection Prob- 
lems for clarification on acceptable use of building steel as an equip- 
ment grounding conductor. 
PREVIOUS VOTE ON PANEL I~ECOMMENDATION: Unanimously 
affirmative 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT:  See Proposal 75-1. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

250-58(b): Accept 
PROPOSAL NO. 75-2: Revise (b) as follows: 

(b) Metal Car Frames. Metal car frames supported by metal hoist- 
ing cables attached to or running over metal sheaves or drums of 
elevator machines which are gronnded by one of the methods indi- 
cated in Section 250-57. 
SUBMITTER: CMP5 
SUPPORTING COMMENT: Accepts (b) of Proposal 75 and clarifies 
intent. 
PANEL RECOMMENDATION:  Accept 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

250-59: Reject 
PROPOSAL NO. 78: Change Section 250-59 to read: 
250-59. Cord- or Cable- and Plug-Connected Equipment. Noncurrent- 
carrying metal parts of cord- or cable- and plug-connected equipment, 
where required to be grounded, shall be grounded by one of the 
methods indicated in (a), (b), or (c) below. 
SUBMITTER: Roy A. Nelson, The Okonite Company 
SUPPORTING COMMENT: Contingent upon approval of Proposal 
No. for new Article XXX, Portable Power Cables, Type PPC. This 
new article covers portable flexible cables No. 8 AWG and larger, 
rated 600 volts through 25,000 volts and replaces the existing Part C 
of Article 400. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: See Panel comment on Proposal 52. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

250-59(c): Accept 
PROPOSAL NO. 79: In the last line delete "portable." 
SUBMITTER: Technical Subcommittee on Definition of Stationary 
Appliances 
SUPPORTING COMMENT: See Supporting Comment on Proposal 
No. 13. 
PANEL RECOMMENDATION:  Delete "an approved portable" and 
accept. 
PANEL COMMENT: Rule should apply to all cord- and plug-con- 
nected equipment. "Approved" is implied and is not necessary. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

250-60: Reject 
PROPOSAL NO. 80: Delete Section 250-60 in its entirety. 
SUBMITTER: Arkansas-Oklahoma chapters, IAEI 
SUPPORTING COMMENT: .The provision to allow the frames of 
these appliances to be bonded to thegrounded conductor appears to 
be in conflict with (he principle of separation of the grounding con- 
ductor and the current-carrying grounded conductor. Since the cases 
of these units are bonded to the grounded conductor, the frame of a 
unit would be energized if any failure of the grounded conductor 
occurred. This would cause the frame of the appliance to be raised to a 
potential above ground in an area where grounded surfaces or other 
grounded appliances existed. The grounding method in Sections 

250-57 and 250-59 are just as important for ranges and dryers as for 
other types of equipment requiring a separate grounding path for 
safety. This section also appears to conflict with Section 250-21. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: No data presented to indicate present require- 
ments are not acceptable. Past experience has shown +present rule 
to be very effective. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

250-60: Accept 
PROPOSAL NO. 83:. Revise part of the first sentence of Section 
250-60 to read: 
Frames of electric ranges, wall-mounted ovens, counter-mounted 
cooking units, clothes dryers, "and outlet or junction boxes which are 
part of the circuit for these appliances" shall be grounded . . . .  
SUBMIT.TER: George Flach 
SUPPORTING COMMENT: Where using a circuit with a bare neutral 
to supply receptacles for these appliances the question arises as to 
how to ground the metal junction box containing the device. Also 
junction boxes are often surface mounted in the cavity behind or 
below counter-mounted cooking units and wall-mounted ovens. If 
the neutral cannot be used to ground these metal boxes a four-wire 
cable must be installed. 

For many years metal boxes and flexible metal conduit "whips" 
have been grounded backwards through the frame of the appliance, 
then to the flex, and finally to the box, with no itl effects. This pro- 
posed change will recognize this practice, and permit grounding 
boxes through the neutral. Since the change in grounding 'require- 
ments for flexible metal conduit, the "old way" is no longer accept- 
able. 
PANEL RECOMMENDATION:  Accept 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

250-60: Reject 
PROPOSAL NO. 81: In Section 250-60 delete p~rmission to ground 
to the grounded circuit conductor, (Delete all text following "'by 
Section 250-57 or 250-59 . . . .  ") 
SUBMITTER: Vernor H. Johnson, Electrical Inspector, Flint, 
Michigan 
SUPPORTING COMMENT: 1 wish to submit a proposal to reject 
the use of the grounded neutral used t~or grounding noncurrent- 
carryingequipment, as is permitted in accordance with Article 250- 
60. 

An open in feeder or the branch circuit neutral will create an 
electrical potential on the metal of this equipment such as range or 
dryer. 1 make suggestions to persons to connect another wire from 
frame to water pipe, in any manner. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: See Panel Comment on Proposal 80. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

250-60(c): Reject 
PROPOSAL NO. 82: Amend Section 250-60(c) to read: 

(c) The grbunded conductor is insulated; or the grounded conduc- 
tor is uninsulated and part of a cable assembly and the branch circuit 
originates at the service equipment. 
SUBMITTER: Frank L. Bordelon, Asst. Chief Electrical Inspector, 
Jefferson, La. 
SUPPORTING COMMENT: The use of SE cable as specified in the 
section seems to deny the use o fNM,  NMC and UF with bare ground 
for these installations. 

The only differences in the cables would be temperature limita- 
tions on circuit conductor insulation and outer cover insulating 
values. Types NM, NMC and UF would have no special application 
for terminating the conductors. 

The use of NM, NMC, and UF would facilitate installation by 
having all materials consistent with those for dry indoor locations. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT:  Panel feels that the special permission should 
not be expanded to other type of cables. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

250-60(c): Reject 
PROPOSAL NO. 84: Amend 250-60(c) as follows: 

(c) The grounded conductor is insulated; or the grounded conductor 
is uninsulated and part of a service entrance cable or type NM, NMC, 
or U F cable and the branch circuit originates at the service equip- 
ment. 
SUBMITTER: William E. Bickner 
SUPPORTING COMMENT: If is is safe to ground a range or dryer to 
the grounded circuit conductor, it would seem to make no difference 
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whether an uninsulated conductor is part of type SE cable or part of a 
• type NM, NMC, or UF cable. 

PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal 82. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-60(c): Reject 
PROPOSAL NO. 85: Amend Section 250-60(c) as follows: 

Delete "or the grounded conductor is uninsulated and part of a 
service-entrance cable and the branch circuit originates at the 
service equipment." 
SUBMITTER: Robert O'Brien, Electrical Inspector, N. Y. Bd. of 
Fire Und. 
SUPPORTING COMMENT: Residential clothes dryers manufactured 
for the purpose are 115/230 volt units, and utilize both voltages. The 
heating elements operate on 230 v AC. The motor or motors, timer 
lights, etc., use 115 v AC. Therefore the neutral conductor does 
carry the unbalanced current which is a nominal 5.0 amperes. Article 
210-5 states that the grounded conductor be identified, for a 5kW 
dryer, a cable of 3 No. 10 with ground should be used. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Panel considered the effect of neutral loads in 
developing the rule and determined that they have not created a 
problem. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-61(a): Accept 
PROPOSAL NO. 86: Amend this section to read: 

A grounded circuit conductor shall be permitted to ground non- 
current-carrying metal parts of equipment on the supply side of the 
service disconnecting means, such as meter enclosures, service race- 
ways, etc., and on the supply side of the main disconnecting means of 
separate buildings and of separately derived .systems as provided in 
Sections 250-24 and 250-26 respectively. 
SUBMITTER: J. D.~Oelger, P.E., St. Louis, MO 
SUPPORTING COMMENT: The existing phrase "noncurrent-carry- 
ing equipment" is vague; this could include any object, regardless of 
whether it was electrical or not. The intent is to require grounding of 
the enclosures of electrical equipment; i.e., the metal parts which are 
normally noncurrent-carrying. The proposed phraseology is similar 
to that in Sections 250-42, 250-45, 250-46, etc. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
COMMENT ON VOTE: 

REED: Suggest substitution of the words "and the like" for "etc." 
in this proposal to conform to style manual requirements. 

250-61(b) Exception No. 4re(New): Reject 
PROPOSAL NO. 86-1: HOD from the 1975 NEC 

250-61(b) Exception No. 4re(New): Accept 
PREVIOUS PROPOSAL NO. 44: Revise Sections 250-23 and 250- 
61(b) to add an additional exception to each. The proposed exception 
to each article will read: 

Exception No. 4: For electrode type boilers supplied from grounded 
wye circuits, as permitted by Section 424-85. 
SUBMITTER: CMP10 Technical Subcommittee on Boilers, E. I. 
Blanchard. 
SUPPORTING COMMENT: See Proposal No. 18, Section 250-23. 
PANEL RECOMMENDATION: Accept but make this Exception 
No. 3 and change present Exception No. 3 to Exception No. 5. 
PANEL COMMENT: See action on related Proposal No. 18, Section 
250-23. See Proposal 46 for Exception No. 4. 
VOTE ON PANEL RECOMMENDATION: 

• AFFIRMATIVE:  Bennett, Dennis, Farquhar, Hall, Hedlund, 
Holdaway, Nagel, Oliver, West 

NEGATIVE: Borleis, Brown, Pittman, Reed, Sessler 
EXPLANATION OF VOTE: 

BORLEIS, BROWN, PITTMAN, REED, SESSLER--See 
Proposal No. 18. 
COMMENT ON VOTE: 

HEDLUND:  See Proposal No. 18. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal 34-1 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-61(b): Accept 
PROPOSAL NO. 87: Amend this section to read: 

A grounded circuit conductor shall not be used for grounding non- 

current-carrying metal parts of equipment on the load side of the 
service disconnecting means or on the load side of a separately de- 
rived system disconnecting means or the overcurrent devices for a 
separately derived system not having a main disconnecting means. 
SUBMITTER: J.. D. Oelger, P.E., St. Louis, MO 
SUPPORTING COMMENT: The existing phrase "noncurrent-carry- 
ing equipment" is vague; this could include any object, regardless of 
whether it was electrical or not. The intent is to require grounding of 
the enclosures of electrical equipment, i.e., the metal parts which are 
normally noncurrent-carrying. The proposed phraseology is similar 
to that in Sections 250-42, 250-45, 250-46, etc. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-62: Accept 
PROPOSAL NO. 88: Amend Section 250-62 to read: , 
250-62. Multiple Circuit Connections. Where an installation of fixed 
or portable equipment is supplied by separate connection to more 
than one circuit or grounded premises wiring system, a means for 
grounding shall be provided for each such connection as specified in 
Section 250 57 and 250-59. 
SUBM1TTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: The term "premises wiring" as defined 
in Article 100, includes interior and exterior wiring. 
PANEL RECOMMENDATION: Accept proposal but delete " a n '  
installation of fixed or portable." 
PANEL COMMENT: Panel agrees with proposal and feels deletion 
embodies the intent of the Technical Subcommittee on Stationary 
Appliances in Proposal 90. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
COMMENT ON VOTE: 

WEST: i agree with the panel recommendation and comment. 
However, 1 recommend further clarification of the section by adding 
the words "is required to be grounded and" after the word "equip- 
ment." Also, "Section" should be changed to "Sections." 

250-62: Accept 
PROPOSAL NO. 89: Amend Section 250-62 to read: 
250-62. Multiple Circuit Connections. Where an installation of fixed 
or portable equipment is supplied by separate connection to more 
than one circuit or grounded premises wiring system, a means for 
grounding shall be provided for each such connection as specified 
in Section 250-57 and 250-59. 
SUBMITTER: David Snitzer 
SUPPORTING COMMENT: The term "premises wiring" as defined 
in Article 100 includes interior and exterior wiring. 
PANEL RECOMMENDATION: Accept as covered in Proposal 88. 
VOTE ON PANEL RECOMMENDATION: Unanimously affarmative 

250-62: Reject 
PROPOSAL NO. 90: Substitute "utilization equipment" for "fixed or 
portable equipment." In addition, this Section should be reviewed to 
assure that the statement of requirements is consistent with the intent 
of the Technical Subcommittee. 
SUBMITTER: Technical Subcommittee on Definition of Stationary 
Appliances 
SUPPORTING COMMENT: See Supporting Comment on Proposal 
No. 13. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Intent is accomplished in Proposal 88 but feel 
"utilization equipment" is too restrictive and would not include such 
equipments as some control panels, switches, etc. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-71: Accept 
PROPOSAL NO. 91: Revise Section 250-71 as follows: 
250-71. Service Equipment. 

(a) Bonding of Service Equipment. The metal noncurrent-carrying 
equipment indicated in (1), (2), and (3) below shall be effectively 
bonded together. 

(1) No change 
(2) No change 
(3) No change 

(b) Bonding to Other Systems, Service equipment or enclosures 
shall provide an accessible, external means for connecting intersystem 
bonding and grounding conductors. 
SUBMITTER: O. B. Gibson, Secretary, Telephone Group 
SUPPORTING COMMENT: Many systems are required to be bonded 
or grounded to the electric service in order to eliminate differences in 
potential between the systekns in the event of power faults or light- 
ning. Lack of system interconnection can result in severe shock and 
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fire hazard. Such connections are most effective w, hen made directly 
to the service enclosure where equipment grounding conductors and 
the grounded circuit conductor are all interconnected. 

lnterconnection is necessary for lightning rod systems (250-46 
and Lightning Protection C o d e - - N F P A  78), communication systems 
[800-31(b)(5)], CATV [820-22(f)], piping system (250-80 & 81) 7 
antenna protection systems, metallic siding systems, etc. This cannot 
practically be achieved unless there is an external, accessible means 
available at the service since such bonds are usually installed after 
the service is installed by craft responsible for the installation of the 
other system. Most previous services provided such grounding and 
bonding means in the form of accessible metal conduits, grounding 
conductors or fittings. An increasing number of services, however, 
are being installed with no accessible metal parts to which connec- 
tions can be made due to the use of plastic service conduit, plastic 
meter bases, and flush-mounted panelboards. Where such is the case, 
a means for achieving the necessary bonding should be provided. 
Suitable means would include an appropriate lug, terminal or tapped 
hole on the outside of a service enclosure, fitting, meter base or the 
like, or the use of metallic conduit to which the interconnecting con- 
ductors can be attached withoiat disturbing or entering service en- 
closures. 

Similar proposals have been submitted for Sections 230-63 and 
x250-71. 
PANEL RECOMMENDATION: Accept proposal but revise (b) as 
follows: 

(b) Bonding to Other Systems. Accessible means for connecting 
intersystem bonding and grounding conductors shall be provided 
at the service. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bennett, Brown, Cohen, Conaway, Farquhar, 
Hall, Mattson, Nagel, Oliver, Pittman, Reed, Sessler, West. 

NEGATIVE:  Sechler, Toomer. 
EXPLANATION OF VOTE: 

SECHLER: I believe, first, the Panel's revision of the proposal 
changed the intent, in that the word external was removed, which 
would mean interpretation would be made that "accessible" means 
the interior of the service equipment. Second, if interpretation is 
mad~ this way, I believe there is a hazard created in that unqualified 
people such as lightning rod, CATV and telephone installers, to obtain 
their ground, would have to get into the service equipment. Further, 
I see no reason why this requirement should be "at the service"; there 
is no reason why these other grounds could not be picked up at any 

• point on the grounding system other than at the service. 
TOOMER: Bonding to other systems is needed, but I don't think 

it is possible to provide it prior to the need due to the number of sys- 
tems that may have to be bonded or grounded. 

250-71: Accept 
PROPOSAL NO. 92: Amend this section to read: 

The noncurrent-carrying metal parts of equipment indicated in 
(a), (b) and (c) below shall be effectively bonded together. 
SUBMITTER: J. D. Oelger, P.E., St. Louis, MO 

• SUPPORTING COMMENT: The existing phrase "metal noncurrent- 
carrying equipment" is vague; this could include any metal object, 
regardless of whether it was electrical or not. The intent is to require 
grounding of the enclosures of electrical equipment; i.e., the metal 
parts which are normally noncurrent-carrying. The proposed phrase- 
ology is similar to that in Sections 250-42, 250-45, 250-46, etc. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-71(a): Accept 
PROPOSAL NO. 92-1: In Section 250-71(a) after "raceway" add 
", cable trays,". 
SUBMITTER: CMP5 
SUPPORTING COMMENT: Based on CMP3 reported action to ac- 
cept cable trays for support of service conductors. 
PANEL RECOMMENDATION: Accept 
PANEL COMMENT: If Proposal 91 is accepted reference section will 
change to 250-71(a)(I). 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-71(c): Reject 
PROPOSAL NO. 93: Delete Se~:tion 250-71(c) 
SUBMITTER: Alan Reed 
SUPPORTING COMMENT: This section refers to the use of pipe or 
conduit as the grounding electrode conductor for an ungrounded sys- 
tem. Recognition of the wiring method was dropped from 250-94 in 
the 1975 Code and should be deleted here as well. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: This rule covers conduit or armor enclosing a 
grounding electrode conductor and is needed. 

VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
COMMENT ON VOTI~: 

REED: Agre~ with Panel comment, but the intent of this rfile re- 
mains unclear and has been a source of confusion in the field. The 
Panel may wish to clarify it by using its own comment to read: "(c) 
any conduit or armor, enclosing a grounding electrode conductor." 

250-72(b): Accept 
/ 

PROPOSAL NO. 96: Revise Section 250-72(b) to read as follows: 
(b) Threaded couplings and threaded bosses on enclosures with 

joints shall be made up wrench tight where rigid "metal" conduit and 
"intermediate metal conduit" are involved. 
SUBMITTER: Allied Tube and Conduit Corporation 
SU, PPORTING COMMENT: This proposal revises "rigid conduit" to 
read "rigid metal conduit" and adds "intermediate metal conduit" to 
Section 250-72(b). Tentative Interim Amendment No. 206 dated 
June 11, 1975 made this revision and addition to the 1975 Code, 
thereby correcting the omission of intermediate metal conduit due to 
inadvertent error in correlation. This proposal is in accordance with 
Part C--Rules of Procedure--Tentative Interim Amendments to 
the National Electrical Code, Section 110, Paragraph 116 of the Rules 
of Procedure for the NFPA Electrical Section and the National 
Electrical Code Committee. 
PANEL RECOMMENDATION: Accept 
PANEL COMMENT: Covered by TIA 206 in Proposal 95. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-72(b) and (c): Accept 
PROPOSAL NO. 95: TIA 206. Amend Section 250-72 as follows: 

(b) Threaded couplings and threaded bosses on enclosures with 
joints shall be made up wrenchtight where rigid "metal" conduit and 
"intermediate metal conduit" are involved. 

(c) Threadless couplings made up tight for rigid metal conduit, 
"intermqdiate metal conduit" and electrical metallic tubing. 
SUBMITTER: TIA 206 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-72(c): Accept 
PROPOSAL NO. 97: Revise Section 250-72(c) to read as follows: 

(e) Threadless couplings made up tight for rigid metal conduit, 
"intermediate metal conduit" and electrical metallic tubing. 
SUBMITTER: Allied Tube and Conduit Corporation 
SUPPORTING COMMENT: This proposal adds intermediate metal 
conduit to Section 250-72(c). Tentative Interim Amendment No. 206 
dated June 11, 1975, made this addition to the 1975 Code to correct 
the omission of intermediate metal conduit due to inadvertent error 
in correlation. This proposal is in accordance with Part C--Rules of 
Procedure--Tentative Interim Amendments to the National Elec- 
trical Code, Section 110, Paragraph 116 of the Rules of Procedui-e 
for the NFPA Electrical Section and the National Electrical Code 
Committee. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-72(f)--(New): Reject 
PROPOSAL NO. 94: Add (f). 

(f) Cable trays, installed in accordance with 318-2(c). 
SUBM1TTER: Ralph H. Lee, Wilmington, Del. 
SUPPORTING COMMENT: Cable trays are an approved means of 
cable support and system "equipment grounding conductors," so 
need inclusion in this section. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Cable trays are not a bonding method. See 
Proposal 92-1. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-73: Accept 
PROPOSAL NO. 98: Delete the comma an~l the words "the metal 
covering." 
SUBMITTER: Alan Reed 
SUPPORTING COMMENT: Editorial; to clarify the intent of this 
section. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
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250-74: Reject 
PROPOSAL NO. 99: Amend Section 250-74 to read: 

Grounding continuity between a grounded outlet box and the 
grounding circuit of the receptacle shall be established by means of a 
bonding ju,mper not smaller than No. 14 copper AWG wire between 
the receptacle grounding terminal and a stud post steel screw, size 
10-32 TP1, IV4 inches long. The screw shall be threaded into the box 
from the rear and be locked on the inside with a standard steel nut, 
a/a" hex. Each ground wire shall have a closed eye loop, No. 10 hole 
size and shall be secured to this post with a separate nut for each 
wire. A 10ck type nut shall be last applied to lock the assembled 
stack. 
SUBMITTER: Mr. William Hakkarinen, Hyattsville, Maryland 
SUPPORTING COMMENT: The proposal results from the analysis 
and application of enclosure (1) received from the State of Michigan 
Electrical Inspection Office. Enclosure (2) illustrates the proposed 
improvement. 

Statements of facts for ground rules are: 
(a) A grounded outlet must provide a primary responsibility to 

furnish a most reliable, long life (100 yrs. Min.), low resistance 
grounding contact to an appliance which is plugged into the outlet. 

(b) A similar most reliable ground connection must be furnished 
to all additional outlets which originate from any common grounding 
point of multiple wires in any outlet or junction box. 

(c) An electrical ground made with a mechanical electrical wire 
nut device does not provide a desired most reliable, long life, low 
resistance connection of multiple wires. 

(d) The proposed method provides for both technology improve- 
ment of a permanent ground system and easier assembly fol: better 
overall workmanship when applied as follows: 

(1) Install from the rear of the box a 10-32, 11/4 inch long steel 
screw into a threaded hole near the selected position where the white 
terminal outlet screws will be placed (in the bottom of the box in a 
horizontal box installation). 

(2) Lock this screw to the inside of the box with a a/a" hex nut 
easily applied and secured using a spintite or hex socket type wrench• 

(3) Form a No. 10 closed eye loop at the end of all the 6 inch 
long ground wires. 

(4) Place each cable entry wire loop eye (eye in clockwise rota- 
tion) singly on the post and secure each with a separate nut. 

(5) Place the ground bonding wire for the outlet on last and 
secure it.with a nut and a second locking type nut. 

(6) Dress the ground wires to rest along the bottom and sides of 
the box and out of the working space for the other wires. 

(7) With a horizontal outlet box place the gold terminals (black 
wires) on top for better and easier inspection of the assembly work 
on the most critical power input wires. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Methods are adequately covered in Section 
250-113 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-74 Exception No. 4: Reject and refer to 
CMP2~ 
PROPOSAL NO. 100: Add a sentence in Exception No. 4 to read 
as follows: 

Receptacles intended for this purpose shall be orange in color 
and shall be marked with installation instructions. 
SUBMITTER: Jack Wells, Pass & Seymour, Inc. 
SUPPORTING COMMENT: The fact that the receptacle contact is 
isolated from the yoke can result in the receptacle contact and there- 
fore, the exposed noncurrent carrying metal parts of utilization equip- 
ment grounded by connection to this receptacle to have a different 
potential to ground than other equipment in the same area. This 
potential difference may result in a hazard particularly in health care 
facilities. • 

Therefore, the very special nature of this type of "isolated ground" 
receptacle should be visible to. the installer and user. The bright 
orange coloring is consistent with past identification practices of 
most manufacturers and should be made universally mandatory. 
PANEL RECOMMENDATION: Reject and refer to CMP21. 
PANEL COMMENT: Identification of receptacles is not appropriate 
for Article 250. Installation requirements are adequately covered 
in Exception No. 4 of Section 250-74.,Refer to CMP21 to see if 
they wish to accept this identification means. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-74 Exception No. 5--(New): Reject 
PROPOSAL NO. 101: Amend Section 250-74 to read: 

Exception No. 5: Where required for the redaction of  electrical 
noise and prevention of  dantage to electronic components in sound- 
recording, intercommunications, public address, sound reinforce- 
merit, and conlmunications circuits, a receptacle in which the 
grounding terminal is purposely insulated.from the receptacle mount- 

ing means shall be permitted. The receptacle grounding terminal 
shall be grounded by an insulated equipment grounding conductor 
run to a grounding bus in electronic equipment racks and/or consoles 
with tile grounding bus connected by a low-impedance insulated 

• I . . . 

c o n d a c t o r  In a s e p a r a t e  bo t t ded  c o n d a l t  wtIh cond l t c t o r  at td condl t t l  
brazed to a separate ground electrode u,ith maximum p.ractical 
separation front power circuits and grounds. 
SUBMITTER: Billie J. H. Abraham, P.E., Indianapolis, Indiana 
SUPPORTING COMMENT: In many instances, and particularly in 
auditoria and theater environments where SCR-type dimming equip- 
ment is utilized, the power circuits including the grounding con- 
ductors have impressed upon them a disproportionate amount of 
distortion from a true sine wave. High peak-to-peak values of voltage 
spikes, lopped-off and chopped-out portions of the sine-wave have 
been observed, many of which repetitive transients (usually at a 60 
or 120 Hertz rate) are quite capable of punching through the normal 
filtering provided in electronic solid-state devices. Where it is possi- 
ble to foresee such likelihood in advance and where the specifier is 
aware of the problem and capable of specifying the proper items, the 
problem can sometimes be alleviated by utilizing specially designed 
isolation transformers. Even so, almost all solid state amplification 
equipment today has a requirement for a very low impedance ground 
not usually provided by the electrical power grounding systems. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The proposal violates all sound engineering 
and safety practices which require common use of grounding elec- 
trode, "and close coupling of circuit conductors and ground return 
path to minimize impedance. The proposal would introduce the 
ground resistance of the service ground in series with the proposed 
separate ground into the fault return path--a condition which could 
not reasonably operate any overcurrent device. Severe shock and 
fire hazard would result from the acceptance of such a proposal under 
fault conditions or during lightning disturbances• 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-78: Reject 
PROPOSAL NO. 102: Change reference "Section 250-72(b) through 
(e)'" to "Section 250-72(b) through (f)" 
SUBMITTER: Ralph H. Lee, Wilmington, Del. 
SUPPORTING COMMENT: Proposal is a part of a current proposal, 
which adds "Cable trays" to Section 250-72 as "f." 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal 94. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-79(c): Accept 
PROPOSAL NO. 103: Make the following changes in Section 250- 
79(c): 

l--Change "the sizes given in Table 250-94" in the second sen- 
tence to "1100 MCM copper or 1750 MCM aluminum." 

2--Add the following to the end of the second sentence after 
"conductor": 

"except that where the phase conductors and the bonding jumper 
are of different materials (copper or aluminum), the minimum size 
of the bonding jumper shall be based on the assumed use of phase 
conductors of the same material as the bonding jumper and with an 
ampacity equivalent to that of the installed phase conductors." 
SUBMITTER: E. J. Huber--Underwriters Laboratories inc. 
SUPPORTING COMMENT: The wording of Section 250-79(c) is 
not consistent with Table 250-94• This Section states tha't a bonding 
jumper shall be not smaller than the sizes given in Table 250-94 and 
then goes on to indicate that- where the service entrance conductors 
are larger than stated in Table 250-94, the bonding jumper should 
have an area of not less than 121/z% of the area of the largest phase 
conductor• However, Table 250-94 is open-ended. The last line 
covers all conductors larger than 1100 MCM copper and 1750 MCM 
aluminum. Since there is no upper limit in Table 250-94, theoretically 
there is no case where the use of the 12V2% factor would be applicable 
in computing bonding jumper sizes• Apparently this was not the intent 
of 250-79(c). 

The second sentence of present 250-79(c) makes no mention of 
conductor material• Taken literally this requires the use of the same 
minimum size of bonding jumper for a given size and material of 
service conductor regardless of whether the bonding jumper is copper 
or aluminum• 

The proposed revision to Section 250-79(c) is intended to clarify 
these points. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-79(e)--(New): Accept 
PROPOSAL NO. 104: Add a new subparagraph (e) to Section 250-79 
as follows: 

92 
¢ 



(e) Installation--Equipment Bonding Jumper. The equipment 
bonding jumper shall be permitted to be installed inside or outside 
of a raceway or enclosure. Where installed on the outside, the length 
of the equipment bonding jumper shall not exceed six feet. 
SUBMITTER: 1EEE 
SUPPORTING COMMENT: An equipment bonding jumper, which is 
defined in Article 100 as "the connection between two or more por- 
tions of the equipment grounding conductor," is used according to 
Section 250-70 "where necessary to assure electrical continuity and 
the capacity to conduct safely any fault current likely to be imposed." 
The purpose of this proposal is to clarify the installation require- 
ments for equipment bonding jumpers. 

Where rigid or flexible conduits are used as equipment grounding 
conductors, it is frequently necessary to install equipment bonding 
jumpers around parts of conduit runs to insure an adequate equip- 
ment grounding circuit. The following examples are typical: 

A. Section 250-71(d). Equipment bonding jumpers are required 
around concentric knockouts, where the punched knockouts pre~cent 
an adequate connection from the conduit to the enclosure. 

B. Section 250-77. Expansion joints in conduits are required to 
be made electrically continuous by equipment bonding jumpers or 
other approved means. 

C. Sections 501-16(b) and 502-16(b). Where flexible conduit is 
used as permitted in Sections 501-4(b) and 502-4(a)(2), equipment 
bonding jumpers are required to be installed around the conduit. 

In many applications it is necessary to install equipment bonding 
Jumpers on the outside of raceways or enclosures. For example, it 
would be impractical to install the bonding jumper for a conduit 
expansion joint on the inside of the conduit expansion joint on the 
inside of the ,conduit. Where the equipment bonding jumper is on the 
outside' of a raceway or enclosure it is visible and accessible for 
inspection and maintenance. 

An external equipment bonding jumper will have higher impedance 
than an internal bonding jumper. However, where its length is limited 
to six feet, the additional impedance of the external bonding jumper 
will not cause a significant increase in tke total impedance of the 
equipment grounding circuit. 
PANEL RECOMMENDATION: Modify and accept by adding after 
"exceed six feet," "and shall be routed with the raceway or en- 
closure." 
PANEL COMMENT: Agree with supporting comment except need 
to require bonding jumper to be routed with the circuit conductors 
and hence the raceway or enclosure. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-79(e)---,(New): Accept 
PROPOSAL NO. 105: Add a new subparagraph (e) to Section 250-79 
as follows: 

(e) InstallationmEquipment Bonding Jumper. The equipment 
bonding jumper shall be permitted to be installed inside or outside 
of a raceway or enclosure. Where installed on the outside, the length 
of the equipment bonding jumper shall not exceed six feet. 
SUBMITTER: ManufaCturing Chemists Association 
SUPPORTING COMMENT: The purpose of this proposal is to clarify 
the installation requirements for equipment bonding jumpers. Section 
250-57(b) requires an equipment grounding conductor to be contained 
within the same raceway or otherwise run with the circuit conductors. 
Section 250-57(b) specifically applies to an equipment grounding 
conductor, and does not cover the installation of an equipment 
bonding jumper. 

An equipment bonding jumper, which is defined in Article 100 as 
"the connection between two or more portions of the equipment 
grounding conductor," is used according to Section 250-70 "'where 
necessary to assure electrical continuity and the capacity to conduct 
safely any fault current likely to be imposed." 

Where rigid or flexible conduits are used as equipment grounding 
conductors, it .is frequently necessary to install equipment bonding 
jumpers around parts of conduit runs to insure their adequate per- 
formance as equipment grounding conductors. The following exam- 
ples are typical: 

A. Section 250-72(d). Equipment bonding jumpers are required 
around concentric knockouts, where the punched knockouts prevent 
an adequate connection from the conduit to the enclosure. 

B. Section 250-77. Expansion joints in conduits are required to 
be made electrically continuous by equipment bonding jumpers or 
other approved means. 

C. Sections 501-16(b) and 502-16(b). Where flexible conduit is 
used as permitted in Sections 501-4(b) and 502-4, equipment bonding 
jumpers are required to be installed around the conduit. 

In many applications it is necessary to install equipment bonding 
jumpers on the outside of raceways or enclosures. For example, it 
would be impractical to install the bonding jumper for a conduit 
expansion joint on the inside of the conduit. Where the equipment 
bonding jumper is on the outside of a raceway or enclosure it is vis- 
ible and accessible for inspection and maintenance. 

An external equipment bonding jumper will have higher impedance 
than an internal bonding jumper. However, where its length is limited 

to six feet, the additional impedance of the external bonding jumper 
will not cause a significant increase in the total impedance of the 
equipment grounding conductor. 
PANEL RECOMMENDATION: Accept intent by action on Proposal 
104. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-79(e)--(New): Accept 
PROPOSAL NO. 106: 

(e) InstallationmEquipment Bonding Jumper. The equipment 
bonding jumper shall be permitted to be installed inside or outside 
of a raceway or enclosure. Where installed on the outside, the length 
of the equipment bonding jumper shall not exceed six feet. 
SUBMITTER: Donald H. Mclntosh, Senior Design Consultant, 
E. I. du Pont de Nemours & Co., Inc. 
SUPPORTING COMMENT: There is a n e e d t o  permit a bonding 
jumper on the outside of a raceway, as well as inside; particularly 
around flexible conduit where a box is not used on one or both ends 
of conduit so as to provide a practical method of attaching the bond- 
ing jumper. 
PANEL RECOMMENDATION: Accept intent by action on Proposal 
104. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-80: Reject 
PROPOSAL NO. 107: Amend Section 250-80 to read: 
250-80. Bonding of Piping Systems. All interior metal water and gas 
piping shall be bonded together and made electrically continuous. An 
equipment bonding jumper shall be connected between the bonded 
piping system(s) and the grounding electrode conductor. The equip- 
ment bonding jumper shall comply with all of the following: 

1. Be sized in accordance with Table 250-95, using the largest size 
service overcurrent protective device as the determining factor. 

2. The connection to the grounding electrode conductor shall be. 
made at the service disconnecting means. 
SUBM1TTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: Table 250-95 lists the size of all over- 
current devices and the proper size bonding jumper. The present 
wording does not state whether the jumper size is based on branch- 
circuit size or service size. The words "may become energized" are 
not defined and their use renders this section legally unenforceable. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: It is not practical to bond and ground all 
piping, much of which is not likely to become energized. See action 
on Proposal 108-1. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-80: Reject 
PROPOSAL NO. 108: Amend Section 250-80 to read: 
250-80. Bonding of Piping Systems. All interior metal water and gas 
piping that is or may come in contact with electrical wiring or equip- 
ment shall be made electrically continuous and bonded to the electric 
wiring or equipment, if grounded, or to the related service equipment. 
An equipment bonding jumper sized in accordance with Table 250-95 
shall be connected between the piping system and the contiguous 
wiring or equipment. The overcurrent protective device ahead of the 
contiguous electrical wiring or electrical equipment shall be the 
device considered in applying Table 250-95. 
SUBMITTER: R. S. Pinkerton, City of Los Angeles 
SUPPORTING COMMENT: Two basic unanswered questions have 
made enforcement of this Section very difficult. The term "may 
become energized" is very vague and can mean, connected to, 
touching, in the vicinity of, or in the same building with electrical 
systems. The intent of this phrase must be clarified before intended 
grounding can be accomplished. The other unanswered question is 
what overcurrent protective device must be used in determining the 
bond wire size (the service, feeder, or branch circuit overcurrent 
device)? The proposed change is intended to answer these questions. 

The apparent intent of this requirement is to reduce shock hazards 
by assuring zero potential between two piping systems or piping 
systems and electrical systems, but not to serve as a secondary 
grounding electrode. Accordingly, the size of the bonding conductor 
should be related to the size of the contiguous electrical circuit and 
not the service size. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal 108-1. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-80: Accept 
PROPOSAL NO. 108-1: Revise Section 250-80 as follows: 
250-80. Bonding of Piping Systems. 
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(a) Metal Water Piping. The interior metal water piping system 
shall always be bonded to the service equipment enclosure, the 
grounded-conductor at the service, the grounding electrode conductor 
where of sufficient size, or to the one or more grounding electrodes 
used. The bonding jumper shall be sized in accordance with Table 
250-94. 

(b) Other Metal Piping. Interior metal piping which may become 
energized shall be bonded to the service equipment enclosure, the- 

grounded cohductor at the service, the grounding electrode conductor 
where of sufficient size, or to the one or more grounding electrodes 
used. The bonding jumper shall be sized in accordance with Table 
250-95 using the rating of the circuit which may energize thb piping. 

Bonding all piping and-metal'~air ducts ~'ithin the premises will provide 
additional safety. 
SUBMITTER: CMP5 
SUPPORTING COMMENT: Accomplishes intent of parts of Pro- 
posals 107, 108 and 109. Moves the requirement for bonding of 
interior metal cold water piping from Section 250-81 to 250-80 
which is more appropriate and expands to include both hot or cold 
piping. Also clarifies rule on method of sizing bonding jumpers. The 
use of Table 250-94 in part (a) is justified on basis that it would have 
been used to size the grounding electrode conductor to the water 
pipe had the pipe served as the grounding electrode and was continu- 
ous throughout the premises. It is not reasonable that it be sized in a 
different manner if it were not the electrode. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bennett, Brown, Cohen, Conaway, Farquhar, 
Hall, Mattson, Nagel, Oliver, Pittman, Reed, Sechler, Sessler, 
Steffan, West 

NEGATIVE: Toomer 
EXPLANATION OF VOTE: 

TOOMER: Article 250-80(b) is made too vague by the wording 
"may become energized." 
COMMENT ON VOTE: 

WEST: My affirmative vote indicates my agreement with the 
intent of this proposal. However, I recommend adding the following 
sentence at the end of the proposed Section 250-80(b):"'The equip- 
ment grounding conductor for the circuit which may energize the 
piping shall be permitted to serve as the bonding means." ' 

The equipment grounding conductor as defined in Article 100 
provides a bonding means from the i~oncurrent-carrying metal parts 
of equipment, raceways, and other enclosures to the system grounded 
conductor at the service and/or the grounding electrode conductor 
Which complies with the intent of this section. 

250-80: Reject 
PROPOSAL NO. 109: Change the last sentence to read: 

An equipment bonding jumper sized in accordance with Table 
250-95 shall be connected between the bonded piping system(s) 
"and the service-equipment enclosure, the grounded circuit conductor 
at the service, the grounding electrode conductor where of sufficient • 
size, or to the one or more grounding electrodes used." 
SUBMITTER: Alan Reed 
SUPPORTING COMMENT: Present wording is unnecessarily re- 
strictive and should permit the same options as provided in Section 
250-81. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Intent is incorporated in Proposal 108-1. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Part H (250-81, -82, -83, -84, -86): Accept 
PROPOSAL NO. 116: Revise the title of Part H, revise Section 
250-81, delete Section 250-82, revise Section 250-83, 250-84 and 
250-86 as follows: 

H. Grounding Electrode System 
250-81. Grounding Electrode System. If present at or within 30 feet 
of each building or structure served, each item (a) through (e) below 
shall be bonded together to form the grounding electrode system. 

(a) A metal underground water pipe in direct contact with the earth 
for I0 feet or more (including any metal well casing effectively bonded 
to the pipe) and electrically continuous (or made electrically con- 
tinuous by bonding around insulating joints or sections or insulating 
pipe) to the points of connection of the grounding electrode conductor 
and the bonding conductors. Continuity of the grounding path or the 
bonding connection to interior piping shall not rely on water meters. 

(b) The interior metal cold water piping system, or an interior cold 
water piping system of insulating pipe containing at least one metal 
fitting in contact with the water column and used as the point of con- 
nection of the required bonding conductor unless the water column 
extends into a metal underground water pipe as defined in (a). The 
interior cold water piping system shall be considered a part of the 
Grounding Electrode System, but shall not by itself be considered 
a ground electrode. 

(c) The metal frame of the building, where effectively grounded. 

(d) An electrode encased by at least 2 inches of concrete, located 
within and near the bottom of a concrete foundation or footing that 
is in direct contact with the earth at a depth below earth surface not 
less than 21/2 feet, consisting of at least 20 feet of one or more steel 
reinforcing bars or rods of not less than 3/8 inch diameter, or consisting 
of at least 20 feet of bare solid copper conductor not smaller than 
No. 4 AWG. 

(e) An endless ground ring encircling the building or structure, 
in dire.ct contact with the earth at a depth below earth surface not 
less than 21/2 feet, consisting of at least 20 feet of bare tinned solid 
copper conductor not smaller than No. 2 AWG. 
250-83. Supplemental Electrodes. Where the grounding electrode 
system resulting from bonding together all the items listed in Section 
250-81 which are present at or within 30 feet of the building or struc- 
ture served, does not have a resistance to ground of 25 ohms or less, 
it shall be supplemented by adding one or more of the electrodes 
(a), (e), (d) or (e) listed in Section 250-81 or in (a) through (d) below.. 
Where practicable, made electrodes shall be embedded below per- 
manent moisture level. Where more than one electrode system is 
used (including those used for lightning rods), each electrode of one 
system shall not be less than 6 feet from any other electrode of 
another system. 

Two or more electrodes that are effectively bonded together are to be treated 
as a single electrode system in this sense. 

(a) An electrically continuous metal underground gas piping system 
that is uninterrupted with insulating sections or joints and without an 
outer nonconductive coating, and then only if acceptable to and 
expressly permitted by both the serving gas supplier and the authority 
having jurisdiction. } 

(b) Other local metal underground systems or structt/res, such as 
piping systems and underground tanks. 

(e) Rod and Pipe Electrodes. Rod and pipe electrodes shall not be 
less than 8 feet in length and shall consist of the following materials, 
and shall be installed in the following manner: 

'(1) Electrodes of pipe or conduit shall not be smaller than 
3/a-inch trade size and, where of iron or steel, shall have the outer 
surface galvanized or otherwise metal-coated for corrosion protec- " 
tion. 

(2) Electrodes of rods of steel or iron shall be at least 5/8 inch 
in diameter. Nonferrous rods or their equivalent shall be listed and 
shall be not less than V2 inch in diameter. 

(3) Where rock bottom is not encountered, the electrode shall be 
driven to a depth of 8 feet. Where rock bottom is encountered at a 
depth of less than 4 feet, electrodes not less than 8 feet long shall be 
buried in a trench. All electrodes shall be free from nonconductive 
coatings, such as paint or enamel. 

(d) Plate Electrodes. Each plate electrode shall expose not less than 
2 square feet of surface to exterior soil. Electrodes of iron or steel 
plates shall be at least 1/4 inch in thickness. Electrodes of nonferrous 
metal shall be at least 0.06 inch in thickness. 
250-84. Resistance of Made Electrodes. A single electrode consisting 
of a rod, pipe, or plate which does not have a resistance to ground of 
25 ohms or less shall be augmented by one additional electrode of any 
of the types specified in Section 250-83(c) or (d). 
250-86. Use of Lightning Rods. Lightning rod conductors and driven 
pipes, rods, or other made electrodes used for grounding lightning 
rods shall not be used in lieu of the made grounding electrodes re- 
quired by Section 250-83(c) or (d) for grounding wiring systems and 
equipment. This provision shall not prohibit the required bonding 
together of grounding electrodes of different systems. 

See Sections 250-46, 800-31(b)(7), and 820-22(h). 
Bonding together of all separate grounding electrode systems will limit poten- 

tial differences between them and between their associated wiring systems. 
SUBMITTER: GTE Service Corporation of General Telephone and 
Electronics 
SUPPORTING COMMENT: It has long been widely recognized that 
the water pipe no longer deserves its ofice lofty status as THE 
grounding electrode Metal frames of buildings, concrete encased 
conductors and buried ring conductors deserve equal status today 
because they provide very good grounds and because the incidence" 
of nonmetal pipe, fittings, and now even water meters has grown'to 
alarming proportions. 

In addition, we submit the Code must begin evolving toward a 
grounding "system" for each building or structure served, for the use 
of "all" services, and away from prescribing a bare minimum for the 
individual services with bonding merely not prohibited. This pro- 
posal is intended to combine the present approach, of grounding 
individual services and bonding their electrodes together, into one 
philosophy in the 1978 Edition. 

The electrical contractor would not be required to provide the 
electrodes listed in Section 250-81; only to bond them together if 
already provided as part of the building or structure, and to supple- 
ment them as required with made electrodes in the usual way. 
PANEL RECOMMENDATION: Accept proposal as modified below: 

(1) in first sentence of 250-81 revise to "If  available on the prem- 
ises at each building or structure served, each item (a) through (d) . . . .  

(2) At the end of 250-81(a) add sentence "A metal underground 
water pipe shall be supplemented by an additional electrode of a 
type specified in Section 250-81 or in Section 250-83." 
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(3) Delete proposed 250-81(b). 
(4) Reletter 250-81(c) to (b). 
(5) Reletter 250-81(d) to (c) and change "8/8" to "V2." 
(6) Reletter 250-8 l(e) to (d) and delete "solid tinned." 
(7) Revise first paragraph of 250-83 as follows: 

250-83. Made and Other Electrodes. Where none of the electrodes 
specified in Section 250-81 is available, one or more of the electrodes 
specified in (a) through (d) below shall be used. Where practicable, 
made electrodes shall be embedded below permanent moisture level. 
Made electrodes shall be free from nonconductive coatings, such as 
paint or enamel. Where more than o n e . . .  "(as in Proposal)." 

(8) in 250-83(c)(3) delete last sentence. 
(9) In 250-84 change reference to Sections 250-81 or 250-83. 
(10) In first sentence of 250-86 change reference to Sections 

250-81 or 250-83. 
PANEL RECOMMENDATION: Accept as modified. 
PANEL COMMENT: Panel agrees with supporting comment but 
feels the changes indicated are desirable. The intent of Proposals 
I10 and 110-1 are incorporated. The requirements on concrete en- 
cased electrodes are combined and rebar is required to be 1/2" diam- 
eter for consistency. A new type of made electrode is introduced-- 
the ground ring-based on successful industrial practice but Panel 
feels "tinned solid" conductor is too restrictive. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
C O M M E N T  ON VOTE: 

NAGEL: I am voting in favor of the proposal although l feel the 
language in proposal 114 adequately covers conditions where an 
additional electrode is necessary. 

SESSLER: There is some evidence that direct buried stranded 
bare copper wire is considerably more vulnerable to corrosion than 
bare tinned solid copper wire. The Panel should reconsider deletion 
of "solid tinned" in Section 250-81(d)of Panel Recommendation. 
The Bell System's good experience with such grounding has been 
with solid tinned copper conductors. 

SECHLER: Although i agree in principle with the entire proposal, 
the Panel reglected in their revision of the submitted proposal to 
make at least one of the preferred grounding electrodes mandatory. 

In 250-81(e), I see no need for the ground ring to "encircle the 
building" when later in the same sentence it states the ring need only 
be "at least 20 feet." 

I In 250-83(c)1., with the new definition of "'conduit," I believe the 
word should be changed to "rigid conduit." 

Section 250-81 (Held on Docket f r o m  1975 
NEC): Accept 
PROPOSAL NO. I10: Previous Proposal No. 56 
PROPOSAL NO. 56: Revise Section 250-81 to read: 
250-81. Water Pipe Electrode. Where available on the premises, a 
metal underground water pipe shall always be used as the grounding 
electrode, regardless of its length and whether supplied by a commu- 
nity or local underground water piping system or by a well on the 
premises. The water pipe electrode shall be supplemented by the use 
of an additional electrode of a type specified by Section 250-82 or 
250-83. The interior metal cold water piping system shall always be 
bonded to the service-equipment enclosure, the grounding conductor 
at the service, the grounding electrode conductor where of sufficient 
size, or to the one or more grounding electrodes used. 
SUBMITTER: J. R. Jones, Southeastern Electric Exchange 
SUPPORTING COMMENT: Plastic water pipe is being used in new 
• construction and for replacement of defective metal pipe in existing 
buildings. 
PREVIOUS PA~IEL RECOMMENDATION:  Accept proposal as 
submitted. 
PREVIOUS PANEL COMMENT: Panel now feels supplementary 
electrode to a, water pipe is desirable. 
PREVIOUS VOTE ON PANEL RECOMMENDATION:  

AFFIRMATIVE:•  Bennett, Borleis, Brown, Farquhar, Hall, 
Hedlund, Holdaway, Oliver, Pittman, Reed, Sessler, Steffan, West 

NEGATIVE:  Dennis, Nagel 
EXPLANATION OF VOTE: 

DENNIS:  I think it preferable to specify a reliable grounding 
-electrode rather than to require a supplemental electrode for every 
' installation whether needed or not. 

NAGEL: A metal underground water piping system is considered 
one of the best grounding electrodes. Therefore, I cannot support a 
supplementary electrode to an underground metal water piping 
system and not other made electrodes. 
ACTION BY CORRELATING COMMITTEE: Held on docket for 
lack of consensus. 
PANEL RECOMMENDATION: Accept and incorporate into Pro- 
posal 116 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
C O M M E N T  ON VOTE: 

NAGEL: I am voting in favor of the proposal because under 
certain conditions there is a need for a supplementary electrode. 
However, 1 have seen no data that would support a requirement for 
two (2) electrodes in every case. 

250-81: Reject 
PROPOSAL NO. 111: Amend Section 250-81 to read: 
250-81. Water Pipe Electlode. Where available on the premises, a 
metal underground water pipe shall be used as the grounding elec- 
trode, regardless of its length, and whether supplied by: (1) a com- 
munity or local underground water piping system, or (2) a well on 
the premises. The grounding connection shall be a bonding strap of 
copper, aluminum or other corrosion-resistant material capable of 
maintaining a low bonding resistance. The bonding strap shall be 
located between the premises water piping entrance and the inlet 
side of the water meter (if such meter is required). 

Exception: Such bonding strap location shall not be required 
where a water utility approved meter yoke is provided or in the event 
no water meter is required. 

Where the buried portion of the water pipe (including any metal 
well casing effectively bonded to the pipe) is less than 10 feet long or 
where the water pipe is or is likely to be isolated by nonmetallic pipe 
sections or joints so that the effectively grounded portion is less than 
10 feet long, it shall be supplemented by the use of an additional 
electrode of a type specified by Section 250-82 or 250-83. Interior 
premises grounding connections shallalways be bonded to the in- 
terior cold water metal piping system including the service-equipment 
enclosure, the grounded conductor at the service equipment, the 
grounding electrode conductor or the one or more other grounding 
electrodes used. 
SUBMITTER: City of Saginaw Public Utilities Department 
SUPPORTING COMMENT: Specifying a bonding strap of copper, 
aluminum or other corr0sion-~resistant material insures a low re- 
"sistance bond regardless of the potential moisture and corrosion 
problem associated with water piping systems. Also, specifying a 
bonding strap location between the premises piping entrance and the 
inlet side of the water meter eliminates isolated grounding connec- 
tions due to water meter removal. Likewise, specifying that interior 
premises grounding connections due to water heater or water con- 
ditioning equipment removal (as referenced in Section 250-112). The 
intent of the amendment is to clarify grounding connection practices 
and to stress the need for safe electrical grounding connection 
planning. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Proposal is impractical with outside meter and 
is not appropriate in this section. Subject is covered in 250-112. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

• 250-81: Reject 
PROPOSAL NO. 113: Change first sentence of 250-81 to read: 

Where available on the premises, a metal underground pipe shall 
"be permitted to" be used as the grounding . . . .  

Change last sentence to read: 
The interior metal cold water piping system shall "be permitted 

to" be bonded to the service equipment . . . .  
SUBMITTER: Robert B. Adams--Dow Chemical 
SUPPORTING COMMENT: The proposed changes to Sections 
250-81, 82 and 83 will permit the use of driven ground rods in 
industrial plants where cathodic protection of water pipes is em- 
ployed. These installations are in line with installations in high volt- 
age substations where extensive ground grids are installed. In 
electrolytic plants where high currents of DC are employed, the use 
of piping, reinforcing steel, and building steel is not practical due 
to electrolysis in the soil--causing degradation of the equipment. 
Many industrial plants have for years employed ground' grids for 
grounding with great success. 
PANEL RECOMMENDATION: Reject' 
PANEL COMMENT: Panel feels the cathodic protection problems 
can be accommodated in Proposal 1 f6. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
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250-81: Reject 
PROPOSAL NO. 114: Change second sentence in Section 250-81 
to read: 

Where the buried portion of the water pipe (including any metal 
well casings effectively bonded to the pipe) is less than l0 feet long 
extending out beyond the building lines of the building, it shall be 
supplemented by the use of an additional electrode of a type specified 
by Section 250-82 or 250-83. 

The rest of the Section to remain the same. 
SUBMITTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: The present wording in the Code could 
allow the l0 feet to be buried in a fill under a concrete slab where the 
fill is always dry. The intent now is to have the water pipe outside the 
building lines, but it does not state that requirement. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Adequately covered in Proposals l l0 and 116. 
VOTE ON PANEL RECOMMENDATION: Una~nimously affirmative 
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250-81: Accept 
PROPOSAL NO. 110-1: Delete last sentence in Section 250-81 and 
incorporate in Section 250-80 as Proposal 108-1. 
SUBMITTER: CMP5 
SUPPORTING COMMENT: Rule is more appropriate in Section 
250-80 as covered in Proposal 108-1. 
PANEL RECOMMENDATION: Accept contingent On acceptance 
of Proposal 108-1. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-81: Accept 
PROPOSAL NO. 115: Add a sentence at the end of the paragraph as 
follows: 

"Continuity of the grounding path or the bonding connection to 
interior piping shall not rely on water meters." 
SUBMITTER: O. B. Gibson, Secretary, Telephone Group 
SUPPORTING COMMENT: Hundreds of thousands "of plastic water 
meters are being installed in metal piping systems, often as replace- 
ments for metal meters. Very often jumpers are not installed around 
metal meters and the grounding continuity or bond to interior piping 
can be interrupted when metal meter is replaced by a plastic meter. 
In addition, the required bonding between power systems and com- 
munications, CATV, radio, and lightning protection systems can be 
interrupted by such meters with possible resultant shock and fire 
hazard. Since the use of such meters is now an important factor, the 

, bonding around meters should be mandatory and not left to judgment. 
PANEL RECOMMENDATION: Accept 
PANEL COMMENT: Incorporated in Proposal 116. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-81 Excepti0n--(New): Reject 
PROPOSAL NO. 112: Amend Section 250-81 to read: 

Exception 1 : Where required for the reduction of  electrical noise 
and prevention of  damage, to electronic components in sound- 
recording, intercommunications, public address, sound reh~force- 
ment, and communications circuits, other available electrodes or 
made electrodes providing a resistance to ground of  less than 2.5- 
ohms may be utilized as the preferred grounding electrode as pro- 
vided in Section 250-82, Section 250-83, and (proposed) Exception 
No. 5 to Section 250-74. 
SUBMITTER: Billie J. H. Abraham, P.E., Indianapolis, Indiana 
SUPPORTING COMMENT: Electrical service grounds, as explained 
in the (proposed) Exception No. 5 amendment to Section 250-74 
supporting comments, are very often totally inadequate for present 
day solid-state electronic amplification equipment. Normally, it is 
• necessary, to provide a huskier, more-direct equipment ground for the 
equipment including the electrical ground. In larger buildings in 
particular, such as high schools, industrial facilities, etc., the water 
service main needed for a good ground may be located hundreds of 
feet of cable away from where the electronics are, and the electrical 
service ground wire supplying service at the electronics may well be 
carrying the noise currents to ground of any number of noise gener- 
ating devices, and consequently developing a prohibitively 'large 
ground-loop (or common-mode) ground voltage at the electronics. 
The normally used solution is to provide a large separate insulated 
grounding conductor (typically No. 4) in a separate bonded conduit 
run in as direct a manner as possible, with conduct'or and conduit 
brazed to a driven (or other) ground electrode, depending upon soil 
conditions. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Panel Comment  on Proposal 101. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-82: Reject 
PROPOSAL NO. 118: Change first sentence of 250-82 to read: 

Where a water system as described in Section 250-81 is not "used" 
the grounding connection shall "be permitted to" be made . . . .  
SUBMITTER: Robert B. Adams- -Dow Chemical 
SUPPORTING COMMENT: See Supporting Comment  Proposal No. 
113. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Panel Comment on ProlSosal 113. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
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250-82 and 250-83: Reject 
PROPOSAL NO. 119: Delete 250-82 and Amend 250-83 to read: 
250-83 Made Electrodes. Where the water pipe electrodes are not 
available one or more of the electrodes described in this section shall 
be used. The electrodes shall penetrate below permanent moisture 
level where practicable. Separate by at least 6 feet electrodes for 

different types of systems such as lightning, electrical power or 
communication systems. Electrodes shall be free from nonconductive 
coatings such as paint. 

(a) Concrete Encased Electrodes. Not less than 20 feet of bare copper 
conductor 4 AWG or larger encased by at least 2 inches of concrete 
at the bottom of building footings which are in direct earth contact. 

(b) Rod and Pipe Electrodes. These shall be not less than 8 feet or 
more in length and shall be 3/4 inch nominal pipe or conduit trade 
size or larger, or 1/2 inch OD rod or larger. Electrodes shall be driven 
to 8 foot depth unless rock bottom is encountered. Where rock bottom 
is encountered at less than 4 foot in depth, the electrode shall be 
layed in a trench. For rock below 4 foot continue to drive which will 
result in a bent electrode. 

(c) Plate Electrodes. Plates of at least 0.06 inch thickness hav ing  
at least,2 square feet may be buried in contact with the soil. 
SUBMITTER: Charles E. Muhleman, Marion, IN 
SUPPORTING COMMENT: The use of steel as part of a grounding 
electrode must be avoided so as to prevent steel corrosion especially 
by electrolysis. It may be true that the use of the steel gives satis- 
factory contact (low resistance) but who is going to tear apart a 
building foundation to check the rebar corrosion? We know we have 
problems with pipelines and electrolysis; it should be obvious we 
will have electrolysis of the rebar. 

Besides iron rust is insulating which is certainly undesirable for 
our safety device--the grounding electrode! 
PANEL RECOMMENDATION: 'Reject 
PANEL COMMENT: No support to show that rebar in concrete is 
not a suitable electrode. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-82(b): Reject 
PROPOSAL NO.117: Add to Section 250-~2(b) as follows: 

Connections to the encased rods or bars or between rods or bars 
\ . / 

shall be made by the exothermlc welding method (metal fusing). 
SUBMITTER: W. Keith Switzer, Product Manager--Erico Products, 
Inc., Solon, Ohio 
SUPPORTING COMMENT: When attaching to a rebar by either 
bolted or compression type connects, the rebar mill scale may not be 
removed. Since 1) the mill scale has a resistivity higher than that of 
steel, 2) there is a decreased surface area available due to the defor- 
mations on the rebar, and 3) the ~ bimetallic couple of the copper and 
steel buried in concrete will cause corrosion of the steel, a connector 
relying on surface contacts cannot be considered reliable over an 
extended period of time (the expected life of the system). 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: No data to support the proposal. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-83: Reject 
PROPOSAL NO. 121: Change first sentence of 250-83 to read: 

Where none of the electrodes specified in Sections 250-81 and 
250-82 is "used" one or more . . . .  
SUBMITTER: Robert B. A da ms- -D ow  Chemical 
SUPPORTING COMMENT: See Supporting Comment Proposal 
No. 113. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Pandl Comment Proposal 113. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-83(a): Accept 
PROPOSAL NO. 120: TIA 210. Amend Section 250-83(a) as follows: 

Concrete-Encased Electrodes. Not less than ,20 feet of (1) bare 
copper conductor not smaller than No. 4, or (2) steel reinforcing bar 
or rod not smaller than V2 inch in diameter, encased by at least 2 
inches of concrete and located within and near the bottom of a 
concrete foundation footing that is in direct contact with the earth. 
SUBMITTER: TIA 210 
PANEL RECOMMENDATION: Accept 
PANEL COMMENT: See Proposal 116. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-83(b): Accept ° 
PROPOSAL NO. 122: Amend Section 250-83(b) to read: 

(b) Rod and pipe electrodes shall not be less than 8 ft in length 
"and shall be free from nonconductive coatings, such as paint or 
enamel." They shall be of the following materials and shall be in- 
stalled in the following rfianner: 

1 and 2 - -No  change 
3--Delete last sentence (contents moved to body of section) 

SUBMI'I'rER: Ralph H. Lee, Wilmington, Del. 
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SUPPORTING COMMENT: T he  sentence  moved from (3) to the 
(b) paragraph should apply to all of  the subsect ions ,  not  jus t  to (3). 
PANEL RECOMMENDATION: Accep t  
PANEL COMMENT: Incorporated in Proposal  116. 
VOTE ON PANEL RECOMMENDATION: Unan i mous l y  affirmative 

250-84: Reject 
PROPOSAL NO. 123: A m e n d  Section 250-84 to read: 
250-84. Resistance of Made Electrodes. A single electrode consis t ing 
of  a rod, pipe, or  p la te 'which  does  not  have  a resis tance to ground of  
25 o h m s  or less shall be augmented  by additional e lectrodes in parallel 
of  any of the types  specified in Section 250-83 until a res is tance of  25 
ohms  or less is obtained, where  practical. 
SUBMITTER: W. Keith Switzer, Product  M a n a g e r - - E r i c o  Products ,  
Inc., Solon, Ohio  
SUPPORTING COMMENT: It appears  that the change made  in the 
1975 N E C  was for the cont rac tor ' s  conven ience  and not  for a safety 
considerat ion.  The  resis tance mus t  be low enough to allow sufficient 
cur ren t  to flow to open the overcur rent  protect ive device.  
PANEL RECOMMENDATION: Reject  
PANEL COMMENT: Calculat ions  show that  in at least 50% of  the 
land area of  the U.S.,  25 ohms  cannot  be achieved with two 8-foot 
rods in parallel and in 20% of  the area, 4 rods in parallel will not reach 
25 ohms.  Since the  grounding electrod.e is not functional in clearing 
faults on the load side of  the service, it is not  reasonable  to require the 
many  electrodes necessa ry  to achieve 25 ohms.  For more  d iscuss ion  
see 1974 Preprint  Section 250-84, Proposal  66 Support ing C o m m e n t .  
VOTE ON PANEL RECOMMENDATION: Unan i mous l y  affirmative 

250-86 FPN: Reject 
PROPOSAL NO. 124: Add  to F P N as follows: 

"but will cause voltage elevation of power system wiring above ground con- 
current with a stroke to the lightning rod system." 
SUBMITTER: Ralph H. Lee, Wilmington,  Del. . 
SUPPORTING COMMENT: Without  the warning contained in the 
proposed addition, the existing F P N would appear  to confer  tech- 
nical preference to the bonding of  lightning rod and power  sys tem 
grounding electrodes.  The  proposed addition indicates the possible 
d isadvantages  or hazards  involved with such  use. 
PANEL RECOMMENDATION: Reject ' 
PANEL COMMENT: C o m m e n t  is technically correct  but  Panel feels 
proposal will only be confusing with no benefit. 
VOTE ON PANEL RECOMMENDATION: Unan i mous l y  affirmative 

250-91(ai: Accept 
PROPOSAL NO. 125-1: Modify first sen tence  of  Section 250-91(a) as 
follows: 

" T h e  grounding electrode conductor  shall be of  copper,  a luminum,  
or copper-clad a luminum."  

Delete  third sentence  beginning with "W here  not of  copper  . . . .  " 
SUBMITTER: C M P 5  
SUPPORTING COMMENT: Panel does not  believe there is need or 
use  of  o ther  conduc to r  materials  in which case the third sen tence  is 
not  necessary .  
VOTE ON PANEL RECOMMENDATION: Unan i mous l y  affirmative 

250-91(a) Exception No. 2: Accept 
PROPOSAL NO. 125: Add a sentence  to Except ion No.  2 of  250-9 l(a) 
to read: 

The grounding electrode conductor shall be sized in accordance 
with Table 250-94, but the tap conductors shall be permitted to be 
sized in accordance with the grounding electrode conductor!~ spec- 
ified in Table, 250-94 fi)r the la%,est condltclor serving the respe.ctive 
enclosures. 
SUBMITTER: Alan Reed 
SUPPORTING COMMENT: To clarify that the grounding electrode 
conductor  must be run full-size, but that the taps may be smaller so as 
to facilitate their proper termination. 
PANEE RECOMMENDATION: Accep t  
VOTE ON PANEL RECOMMENDATION: Unan i mous l y  affirmative 

250-91(a) Exception No. 3re(New): Reject 
PROPOSAL NO. 126: A m e n d  Section 250-9 l(a) to add the following 
except ion:  

Exception No. 3: The conductor may be spliced or have joints 
using an exothermic welding method (metal fusing). 
SUBM1TTER: W. Keith Switzer, Product  M a n a g e r - - E r i c o  Products ,  
Inc., Solon, Ohio 
SUPPORTING COMMENT: Exothermical ly  welded connec t ions  

provide a connect ion  of  equal or higher fusing res is tance of  that of  the 
conductor ,  have  a resis tance no greater  than the conduc to r  and will 
not  deteriorate with age. Therefore ,  these  connect ions  will not be 
detr imental  to the grounding sys tem.  
PANEL RECOMMENDATION: Reject  
PANEL COMMENT: Groufiding electrode conductors  should not  be 
spliced. 
VOTE ON PANEL RECOMMENDATION: 

A F F I R M A T I V E :  Bennett ,  Brown, Cohen ,  Conaway ,  Farquhar ,  
Hall, Mattson,  Nagel,  Oliver,  Pit tman,  Reed, Sechler,  Sessler,  
T o o m e r  

N E G A T I V E :  Wes t  
EXPLANATION OF VOTE: 

WEST:  A metal fused joint in a grounding electrode conductor  
satisfies the requi rement  of  Section 250-51 that  the path of  g~?ound 
shall be pe rmanen t  and cont inuous .  Also,  the panel c o m m e n t  Is not  
cons i s t en t  with 250-9 l(a), Except ion No. 1, and is insufficient justifi- 
cat ion for rejecting this proposal.  

250-91(b): Reject 
PROPOSAL NO. 128: A m e n d  250-9 I(b) to read: 

(b) Types of  Equipment Grounding Conductors.  The  equ ipment  
grounding conduc to r  shall be: 

(1) Copper ,  a luminum or copper-clad a luminum 
(2) Covered ,  insulated, or bare 
(3) solid or  s t randed 
(4) cable or bus  
(5) shea ths  e a rmor  or raceways  when specifically listed for 

grounding 
(Existing except ions  to be included.) 

SUBMITTER: Char les  E .  Muhleman ,  Marion,  IN 
SUPPORTING COMMENT: Steel should not  be used for grounding 
conductors  because  it rusts ,  whether  galvanized or not. Also  elec- 
trolysis causes  accelerated deteriorat ion of  steel. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Panel C o m m e n t  on Proposal 127. 
VOTE ON PANEL RECOMMENDATION: Unan imous ly  affirmative 

250-91(b): Reject 
PROPOSAL NO. 129: Revise Section 250-91(b) to read: 

(b) For Conductor Enclosures and Equipment Only. The  grounding 
conductor  for equilbment and for conduit  and other  metal raceways  or 
enc losures  for conductors  shall be one of  the following. 

(1) A conduc to r  of  copper  or  o ther  corros ion-res is tant  material, 
s t randed or solid, insulated or bare. If run in condui t  or  raceway with 
current-carrying conductors ,  it shall be insulated and identified by a 
green color or  green with one or more yellow stripes.  

(2) A busbar.  
(3) The  armor  of  Type  AC,  Type  ALS,  or  Type  MI cable. 

All bolted or threaded connect ions  at joints  and fittings shall be 
made tight by the use  of  suitable tools. 
SUBMITTER: National  Electrical Cont rac tors  Associa t ion 
SUPPORTING COMMENT: The  grounding conduc to r  is an essential  
safety e lement  of  a circuit  under  ground-faul t  condit ions.  A wide 
variety of  raceways  and fittings now in use  have no specified resis- 
tivity, ampacity,  or I'-'T performance,  and therefore raceways  cannot  
be relied upon to provide the effective grounding path required by 
Section 2 5 0 - 5 1 . .  

Bare conductors  may damage  instdated conductors  where  both are 
installed together  in conduit .  

For  marinas  anff boatyards  (555-7) and swimming pools (680-25), 
the 1975 N EC requires  an insulated equipment  gronnding conductor  
run with the circuit conductors ,  recognizing that a raceway sys tem is 
not inherently a reliable electrical conductor .  At  intervals of  10 feet or  
less throughout  itg length, a raceway sys t em has joints  or terminat ions,  
often not  accessible  for inspection,  that  may and on occasion do be- 
come  loose, rusted,  or  corroded so as to impair electrical conduct-  
ivity. The  intent of  this proposal is to provide the same level of  
equipment -grounding  reliability for all installations as is now required 
for marinas  and swimming pools. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Panel C o m m e n t  on Proposal 66. 
VOTE ON PANEL RECOMMENDATION: Unan imous ly  affirmative 

250-91(b): Reject 
PROPOSAL NO. 127: Delete  the following from Section 250-91(b): 

(2) Rigid metal condui t  
(3) Intermediate  Metal Condui t  
(4) Electrical Mel~allic Tubing  
(5) Flexible Metal Condui t  approved for the purpose .  
Except ion number  one- -de le te .  
Except ion number  two- -de le te .  

SUBMITTER: Queen  City Plastics.  inc., Charlot te .  Nor th  Carol ina 
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SUPPORTING COMMENT: The foregoing systems rely on good 
electrical continuity between joints in order to provide an adequate 
path for fault currents when these systems are used as the equipment 
grounding conductor. The initial continuity between joints is highly 
dependent upon good workmanship. 

However, other factors can adversely affect the continuity between 
joints with time. These include corrosion, loosening of connections 
due to vibration, metal fatigue and general abuse by leaning ladders 
on the system, etc. The only way to assure good continuity is by the 
use of a separate grounding conductor. 

The report entitled "Description of Tests to Determine the Effec- 
tiveness of Ground Fault Paths" further Supports this recommenda- 
tion. This report is attached. 

Some major corporations require a separate grounding conductor in 
any raceway system within their own installations. This precaution is 
deemed appropriate by such companies based on actual experience. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: No support for proposal. Tests and experience 
show that metal raceway does perform adequately. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-91(b):, Reject 
,PROPOSAL NO. 130: Amend Section 250-9 l(b) to read: 

(5) Flexible metal conduit and fittings listed for the purpose. Delete 
exception No. 1, renumber exception No. 2 and No. 3 to No. 1 and 
No. 2and change the word "approved" in present exception No. 2 to 
"listed." 
SUBMITTER: L. Lindsley, Superintendent of Electric Inspection, 
City of Long Beach, California 
SUPPORTING COMMENT: This clarifies the intent and is consistent 
with the proposal submitted to amend 350-5. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Standard flexible metal conduit as available to 
the trade today needs the restrictions of the exception to be suitable 
for grounding. The requirement in (5) is to permit development of a 
new product which is suitable for grounding without such restrictions. 

No data was presented to support deletion of Exception No. I. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-91(b): Reject 
PROPOSAL NO. 131: Amend Section 250-9 l(b) as follows: 

(5) Flexible metal conduit and fittings "listed" for the purpose. 
Exception No. 1. Delete. 
Exception No. 2. Re-number as No. 1 and change "approved" to 

"listed." 
Exception No. 3. Re-number as No. 2. 

SUBMITTER: C. J. Crabtree, Huntington Beach, California 
SUPPORTING COMMENT: Amendment would end the chaotic in- 
terpretation and application of this section and clarify the intent. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Panel Comment Proposal 130. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-91(b): Reject / 
PROPOSAL NO. 133: Revise 250-91(b) to read: " . . .  (6) the armor of 
Type AC cable; (7) the sheath of Type MI cable; (8) the continuous 
sheath or armor wires of Type MC cable as permitted in Section 
334-23 (new); (9) cable trays as permitted in Sections 318-2(c) and 
318-6; (!0) other raceways specifically approved for grounding 
purposes." 
SUBMITTER: James M. Daly, The Okonite Company 
SUPPORTING COMMENT: Contingent upon acceptance of Proposal 
No: 20 on Articles 331,332, 333, and 334 to consolidate cable Types 
ALS, CS, and MC into one article and Type AC into a separate, 
new Article 333. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: CMP5 does not have information from sub- 
mitter on which to make an evaluation of the proposal. CMP5 will 
reconsider this action again when the information becomes available. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-91(b): Reject 
PROPOSAL NO. 132: Amend Section 250-91(b) to add the following: 

Flexible metallic tubing approved for the purpose and installed 
with fittings approved for the purpose. 
SUBMITTER: Anaconda Metal Hose, The Anaconda Compafly, 
Brass Division 
SUPPORTING COMMENT: A new Article 349--Flexible Metallic 
Tubing has been proposed for the 1978 NEC. A U.L. Fact Finding 
Report covering the proposed new raceway accompanies this pro- 

posal. The supporting comment submitted to CMP8 in the matter 
of grounding is quoted herewith: 

"For  use as the equipment grounding conductor the values of re- 
sistance compared with similar values for other accepted raceways 
indicate that the ampacity is acceptable. As a check on this deduction 
reference is made to the burn down tests in which flexible metallic 
tubing and flexible metal conduit of steel and aluminum were sub- 
jected to the same fault current for the same time necessary to melt 
the copper equipment grounding conductor required by Table 250-95. 
These tests are not an accurate criterion because the comparison is 
with a copper wire conductor which failed in every instance. The 
exact level of performance cannot be established on this basis." 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: UL Fact Finding Report does not support un- 
restricted use as a grounding conductor. See Proposal 132-1. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-91(b) Exception No. 1: Accept and refer 
to CMP8 
PROPOSAL NO. 132-1: Revise Section 250-91(b) Exception No. 1 as 
follows: 

Exception No. I: Flexible metal conduit and flexible metallic 
tubing s h a l l . . .  
SUBMITTER: CMP5 
SUPPORTING COMMENT: UL Fact Finding Report shows that the 
product should be restricted in the same manner as flexible metal 
conduit. 
PANEL RECOMMENDATION: Accept contingent on acceptance of 
Article 349 and refer this action to CMP8. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-91(b) Exception No. 1: Accept and refer 
to CMP8 
PROPOSAL NO. 134: Change Exception No. l following Section 
250-9 l(b) to read: 

a. The total length per branch circuit does not exceed 6 feet. 
SUBMITTER: Alan Reed 
SUPPORTING COMMENT: As presently written this rule has been 
construed to limit only the individual section of flex. The proposal 
seeks to clarify that installation of a series of sections of flex (as in 
lighting fixture circuits) may not total more than six feet. 
PANEL RECOMMENDATION: Accept as modified and refer to 
CMP8. 

"a. The total length in an)' ground return path does not exceed 6 
]eet." 
PANEL COMMENT: More clearly conveys intent. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-91(b) Exception No. 2: Accept and refer 
to CMP8 
PROPOSAL NO. 134-1: Modify Exception No. 2 to read: 

" . . .  sizes if the total length in any ground return path does not 
exceed 6 feet and the conduit . . . .  " 
SUBMITTER: CMP5 
SUPPORTING COMMENT: The six foot limitation is to limit the 
ground fault return path impedance and this clarifies intent. Also see 
Proposal 134. 
PANEL RECOMMENDATION: Accept and refer action to CMP8. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-92(a): Accept 
PROPOSAL NO. 135: Revise the first and second paragraphs of Sec- 
tion 250-92(a) as follows: 

Insert "intermediate metal conduit," between "rigid metal con- 
duit," and "electrical metallic tubing," in the next to last and last 
sentences of the first paragraph. 

In the second paragraph insert a new sentence after the second 
sentence ending with "to the grounding conductor." as follows: 
"Where intermediate metal conduit is used for protection for a 
grounding conductor, the installation shall comply with the require- 
ments of Article 345." 

In the third sentence of the second paragraph delete "or steel pipe." 
SUBMITTER: Allied Tube and Conduit Corporation 
SUPPORTING COMMENT: This proposal adds intermediate metal 
conduit to Section 250-92(a) which was omitted in correlation in the 
1975 Code. The word "pipe" has been deleted in third sentence of 
the second paragraph because "pipe" would be generally considered 
to be other than rigid metal conduit and would not be labeled or listed 
conduit recognized in the Code as a conduit for electrical conductors. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
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250-92(a): Reject 
PROPOSAL NO. 136: I t /250-92(a)  subst i tu te  the words  "mechanica l  
damage"  for the words  "physical  damage ."  
SUBMITTER: Amer ican  Iron and Steel Inst i tute  
SUPPORTING COMMENT:  The  1975 N E C  uses  the term "physical  
damage"  in this sense  in at least  26 places. This  term is technically 
incorrect  as the  physical propert ies are not  affected by any  mechan-  
ical action. The  Metals  Handbook  Vol. 1, 8th edition includes the 
following definitions of  mechanical  propert ies and physical  properties.  

Mechanical  Propert ies  
The  propert ies  of  a material that  reveal its elastic and inelastic be- 

havior  where  force is applied, thereby indicating its suitability for 
mechanical  applicat ions;  for example ,  modulus  o f  elasticity, tensile 
s trength,  elongation,  ha rdness  and fatigue limit. 

Physical Propert ies 
The  properties,  o ther  than  mechanical  properties,  that pertain to the 

phys ics  of  a material;  for example ,  densi ty , 'e lectr ical  conduct ivi ty ,  
heat  conduct ivi ty,  thermal  expansion.  
PANEL RECOMMENDATION:  Reject  
PANEL COMMENT:  Style Manual  Part C- l, Paragraph g requires the  
present  term. 
VOTE ON PANEL RECOMMENDATION:  

A F F I R M A T I V E :  Bennett ,  Brown, Cohen ,  Conaway ,  Farquhar ,  
Hall, Mat tson,  Nagel ,  Oliver,  Pi t tman,  Reed,  Sechler,  Toomer ,  Wes t  

N E G A T I V E :  Sessler  
EXPLANATION OF VOTE: 

S E S S L E R :  l am voting negatively because  I believe that  "mechan -  
ical damage"  is the more  apprQpriate term. I also believe the style 
manual  is incorrect  in this respect  and should be changed.  
C O M M E N T  ON VOTE: 

C O H E N :  It is felt that  perhaps  considerat ion should be given to 
revising the style manual  to accept  this definition. 

250-92(b): Accept 
PROPOSAL NO. 137: Change  wording of  first line in 250-92(b)(1) as  
follows: 

Where  it cons is t s  of  a raceway,  "cable tray," cable armor,  etc . . . .  " 
SUBMITTER: Ralph H. Lee, Wilmington,  Del. 
SUPPORTING COMMEN T :  T he  addition o f "cab l e  t ray"  as permit ted 
in Section 250-91(b) (9) is a justifiable additon in this section. 
PANEL RECOMMENDATION:  Accep t  
VOTE ON PANEL RECOMMENDATION:  U n a n i m o u s l y  affirmative 

Tables 250-94(a) and (b) (Held on Docket from 
1975 NEC): Reject 
PROPOSAL NO. 139: Previous  Proposal No.  84. 
PROPOSAL NO. 84: In Tables  250-94(a) and 250-94(b), subst i tu te  
"300  M C M "  for "250 M C M "  for the size tgf a luminum or copper  
clad a luminum grounding electrode conduc to r  used with service en- 
t rance conductors  over  -1100 M C M  copper  or  over  1750 M C M  alu- 
minum.  
SUBMITTER:  R. A. Philibert, O.Z.  Electrical Mfg. Co.,  Inc. 
SUPPORTING COMMEN T :  T he  purpose  of  this proposal  is tQ up- 
grade the size of  the  a luminum conduc to r  so it will have a thermal  
capaci ty (12T) more in line with the copper  conduc to r  size that  has  
been established.  It is not the purpose  of  this pr rposa l  to chal lenge 
the adequacy  of  the copper  conduc to r  that has been established.  This  
would require a separate  fact finding study.  We are at taching Exhibit  
A which shows  a tabulat ion of  the I'-'T values for copper  and alumi- 
num conductors .  This  also shows  a percentage ratio compar i son  be- 
tween corresponding conduc to r  sizes that are used by the Code.  In 
mos t  cases  the a luminum conduc tors  have only approximate ly  80% of  
the thermal  capaci ty  of  the equivalent  copper  conductor ;  however ,  
when  a compar i son  is made  between 3/0 copper  and the  250 M C M  
a luminum the difference is g r ea t e r - - t he  ratio is approximate ly  70%. 
By making the change as r ecommended  in this proposal,  the thermal 
capaci ty will be approximate ly  equal.  

Some will quest ion the formulas  used  to prepare this tabulation. 
The  formulas  used  come  from A n a c o n d a  Wire and Cable C ompany ,  
Genera l  Catalog C-75, Sec. 16, Page 36 dated June  1956, copy of  
which is a t tached (Exhibit  B). This  data  was extracted from I P C E A  
Project 382 dated March  12, 1956. Also enclosed are the workshee t s  
(Exhibits  C & D) that  we used to conver t  this formula to the same 
form as the Onde rdonk  Formula  which is a fusing cur rent  t ime for 
copper  conductors  formula  that  is in mos t  electrical handbooks  i.e., 
Section 4-211 of  the Standard Handbook  for Electrical Engineers  
dated 1968 (Exhibit  E) and A n a c o n d a  Wire and Cable C o m p a n y  
General  Catalog C-79 Section 21, Page 18.2 dated Augus t  1956 
(Exhibit F). We are also enclosing O. Z. drawing No.  4807-A which 
shows  the curves  for a luminum conductors  super imposed  upon the 
Onde rdonk  copper  curves .  

We are forwarding to the Cha i rman  of  C M  P5, a sample  from a cur- 
rent  test  run on a 3/0 copper  bare conduc tor  and a 250 M C M  alumi- 
num bare conductor  which was run in series.  The  same current  was 

passed through these cables.  The  a luminum conduc to r  fused while the 
copper  conduc to r  was still intact. Th i s  sample,  we believe, backs up 
the calculations prepared.  The  Panel may  wish to consider  whe the r  
o ther  sizes of  a luminum conductors  should be increased rather than 
having the 20% spread in the thermal  capaci ty between a luminum and 
copper.  
PREVIOUS PANEL RECOMMENDATION:  Hold on docket  and refer 
to Technica l  Subcommi t tee  on Overcur ren t  Protect ion Problems.  
Referenced exhibits  are extens ive  and not  included. Also, See Pro- 
posal No. 87, Section 250-95. 
PREVIOUS VOTE ON PANEL RECOMMENDATION:  Unan imous ly  
affirmative. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT:  The  Technical  Subcommi t tee  did not feel a 
change war  necessary .  
PANEL RECOMMENDATION:  Unan imous ly  affirmative. 
VOTE ON PANEL RECOMMENDATION:  U n a n i m o u s l y  affirmative 

Table 250-94: Reject 
PROPOSAL NO. 138! A m e n d  Table  250-94 to read: 

Table 250-94 
Grounding Electrode Conductor for AC Systems 

Service Size of Grounding Electrode 
Ampacity Conductor 

Copper Aluminum 

100A or less 8 6 
161A thru 150A 6 4 
151A thru 250A 4 2 
251A thru 300A 2 0 
301A thru 400A 0 3/0 
401A thru 550A 2/0 4/0 
600A or larger 3/0 250 M C M  

Where there are no service-entrance conductors the grounding electrode 
conductor size shall be determined by the equivalent ampacity of the largest 
service-entrance conductor restrictions in Section 250-92(a). 

*See installation restrictions in Section 250-92(a). See Section 250-23(b). 
SUBMITTER:  Southern  California Chap te r  l . A . E . l . - - U n i f o r m  
Wiring Commi t t ee  
SUPPORTING COMMENT:  The  present  table does  not  take into 
account  the type of  insulation used on the service  conductor .  Us ing  
Note  No.  3 to Table 310-18, it is possible to have 175A services,  one 
with 3/0 A L  (Note  3) and one with 4/0 AL ,  w h i c h  would require 
different size grounds .  The  table does not state the basis of  equiv- 
alency to be used for parallel conductors :  size or current .  Two sets  
50.0 M C M  would require a 250 M C M  ground if calculated on current• 
PANEL RECOMMENDATION:  Reject  
PANEL COMMENT:  The  ampere  rating of  the service or the am- 
pacity of  the service ent rance  conductors  is not  the basis  for sizing 
the grounding electrode conductor .  The  basis is the short  t ime 12t 
value which is most  nearly related to the conduc to r  cross-sect ional  
area. 
VOTE ON PANEL RECOMMENDATION:  U n a n i m o u s l y  affirmative 

Table 250-94: Reject 
PROPOSAL NO. 140: A m e n d  Table  250-94 and add notes  to read as 
follows: 

Table 250-94 
Grounding Electrode Conductor for AC Systems 

Ampere Rating of Size of Grounding 
Service Equipment Electrode Conductor 

Aluminum or 
Copper-Clad 

Copper Aluminum 

100 or smaller  8 6 
over  10-0 thru 150 6 4 
over  150 thru 200 4 2 
over  200 thru 300 2 0 
over  300 thru 400 0 3/0 
over  400 thru 600 2/0 4/0 
over  600 3/0 250 M C M  

Notes to Table 250-94 
1. Services larger than 600 amperes. For services having phase conductors 

of more than 600 amperes in rating the grounding conductor shall have am- 
pacify not smaller than 12V2 percent the current rating of the largest phase ' 
conductor• 

2. Where a separately derived alternating-current system is to be grounded 
in accordance with Section 250-26(b) the rating of the switchboard, or panel- 
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board or other equipment controlling the system shall be used for determining 
the size grounding electrode conductor• 

3. Aluminum Conductors• For restriction of location for aluminum and 
copper-clad aluminum grounding electrode conductors see Section 250-92(a). 
SUBMITTER: Joseph C. Roohan--Chief Electrical Inspector, 
County of Los Angeles 
SUPPORTING COMMENT: See Supporting Comment for Proposal 
No. 39. 
PANEL RECOMMENDATION: Reject "~ 
PANEL COMMENT: See Panel Comment Proposal 138. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-95: Reject 
PROPOSAL NO. 141: Amend Section 250-95, second paragraph, to 
read as follows: 

Where circuit conductors are run. in parallel and in multiple race- 
ways, as permitted in Section 310-4, the equipment grounding con- 
ductor, when used, shall also consist of paralleled conductors, one in 
each raceway. All of the parallel equipment grounding conductors 
shall be of the same length, conductor material, and circular-mil area 
and sized so as to provide an aggregate ampacity equivalent to that of 
a single conductor selected in accordance with Table 250-95 on the 
basis of the ampere rating of the overcu.rrent device protecting the 
paralleled circuit conductors. 
SUBMITTER: Pacific Coast Electrical Association 
SUPPORTING COMMENT: This proposal embodies the basic con- 
cepts of proposal No. 37 for the 1971 National Electrical Code, as 
published in the Preprint, NFPA No. 70 PR-71, submitted by Mr. 
Eustace C. Soares, Consulting Engineer, Jersey City, New Jersey. 
We believe that the supporting comment by Mr. Soares is still valid 
and was a well reasoned and logically presented argument for a 
common sense clarification of the code in an important area of con- 
cern. The code permits paralleling of the current carr'ying circuit 
conductors under specified conditions, it is not only inconsistent but 
illogical to deny this design privilege to passive elements of the 
wiring system. Further inconsistencies in the code are apparent. 
Section 250-7 l(c), for instance, allows the equipment bonding jumper 
(equipment grounding conductor by another name) in parallel service 
raceways to be based on the size of the service conductors in each 
raceway. 

We believe that the Panel acted wisely in their initial decision to 
accept Proposal No. 37 (see PR-71) and that subsequent Panel action 
to reject the principles contained in the proposal should be recon- 
sidered. We believe that this matter will assume greater importance 
as the trend intensifies towards more extensive equipment and wiring 
system bonding (supplemental equipment grounding). The proposed 
amendment has been reworded to clarify the basis and logic for sizing 
parallel equipment grounding conductors. This procedure will assure 
a suitable and adequate ground-fault current path, consistent with the 
design principles of the circuit wiring, when parallel circuit con- 
ductors are permitted and will comply with the requirements of 
Section 250-51. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Present requirement is necessary to protect 
against a fault in one of the parallel raceways. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-95 (Held on Docket from 1975 NEC): Reject 
PROPOSAL NO. 142: Previous Proposal No. 87 
PROPOSAL NO. 87: Revise Section 250-95 by changing the size of 
aluminum conductors shown in Table 250-95 as follows: 

Present Proposed 
AL Wire No. AL Wire No. 

250 MCM 300 MCM 
500 MCM 600 MCM 
600 MCM 700 MCM 

1000 MCM 1200 MCM 
1200 MCM 1500 MCM 

SUBMITTER: R. A. Philibert, O.Z. Electrical Mfg. Co., Inc. 
SUPPORTING COMMENT~ Satfle as Proposal No. 84 
PREVIOUS PANEL RECOMMENDATION: Hold on Docket and 
refer to Technical Subcommittee on Overcurrent Protection Prob- 
lems. 
PREVIOUS PANEL COMMENT: Also see Proposal No. 84, 250-.94. 
VOTE ON PREVIOUS PANEL RECOMMENDATION: Unanimously 
affirmative. 
PANEL RECOMMENDATION; Reject 
PANEL COMMENT: S.ee Proposal 143 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Table 250-95: Accept 
PROPOSAL NO. 143: Revise Table 250-95 as follows: 

(a) Add "Minimum" to Title. Proposed Title to read, "Minimum 
Size Grounding Conductors for Grounding Raceway and Equip- 
ment." 

(b) In third column (Aluminum or Copper-Clad Aluminum Wire) 
change 500 to 600 in line 15, and change 1000 to 1200 in line 18. 
SUBMITTER: Technical Subcommittee Overcurrent Protection 
Problems 
SUPPORTING COMMENT: 

(a) The sizes of equipment grounding conductors shown in Table 
250-95 are minimums. It should be made clear that larger sizes may 
be used where required by other circuit characteristics. 

(b) The sizes of aluminum conductors now specified for use with 
overcurrent protective devices rated 2500 A and 5000 A have pro- 
portionately lower 12t withstand capabilities than the other specified 
sizes of aluminum conductor in comparison with the l~t withstand 
capabilities of comparable copper conductors shown in the table. This 
change will bring the minimum required size of aluminum or copper- 
clad aluminum grounding conductor for 2500 A and 5000 A circuits 
into line with the rest of the table. 

Revision of Tables 250-94 and 250-95. In the report of this Task 
Group, dated October 29, 1973, it was stated that some of the 
"equivalent" aluminum sizes tabulated should be reviewed to de- 
termine if the ampacities are really equivalent. The theoretical melt- 
ing l-~t for copper and aluminum conductors was compared. In general, 
it was shown that the melting IZt values for the aluminum conductors 
are approximately 80% of values for the equivalent copper con- 
ductors. These are several wire sizes where the melting 12t for alumi- 
num was considerably less than 80% of the value for the equivalent 
copper size. These include the following: 

Copper Aluminum 
AWG I2t Ratio 
MCM I2t x 108 MCM 12t x 106 AL/CU 

Present 
250-95 350 2530 500 1624 64.2% 
Proposed 
Change 350 2530 600 2339 92.4% 

Present 
250-95 700 10,118 1000 6496 64.2% 
Proposed 
Change 700 10,118 1200 9355 92.5% 

PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

Table 25095: Reject 
PROPOSAL NO. 144: In the first column of Table 250-95, change 
entry '"200" to "225J' 
SUBMITTER: William Pierpoint, Design Branch, R&D, Departmerit 
of the Air Force 
SUPPORTING COMMENT: A standard frame size for molded case 
circuit breakers is 225 amps. A No.  6 AWG copper (or No. 4 AWG 
aluminum) ground wire is adequate for this size overcurrent device. 

• To require a larger wire size is a waste of valuable copper and 
aluminum. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Inadequate support for change. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-97: Reject 
PROPOSAL NO. 145: In 250-97 substitute the words "mechanical 
damage" for the" words "physical damage." 
SUBMITTER: American Iron and Steel Institute 
SUPPORTING COMMENT: See Supporting Comment for Proposal 
No. 136. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Proposal 136. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Bennett, Brown, Cohen, Conaway, Farquhar, 
Hall, Mattson, Nagel, Oliver, Pittman, Reed, Sechler, Toomer, West 

NEGATIVE: Sessler 
EXPLANATION OF VOTE: 

SESSLER: See reason for negative vote on Proposal 136--Section 
250-92(a). 
COMMENT ON VOTE: 

COHEN: See comment on Proposal 136. 

250-~12: Rejec~ 
PROPOSAL NO. 147: Amend Section 250-112 to read: 
250-112. To Grounding Electrode. The grounding connection of a 
grounding electrode conductor shall be in ari accessible location and 
in a manner that will assure an effective ground. Where necessary to 
assure this for a metal piping system used as a grounding electrode, 

t 

100 



effective bonding shall be provided around insulated joints and sec- 
tions and around any equipment that is likely to be disconnected for 
repairs or replacement. 
SUBMITTER: International Association of Electrical Inspectors 
SUPPORTING COMMENT: The grounding electrode conductor con- 
nection to an electrode should be "accessible" by means of a scuttle, 
access door or removable cover in wall, floor or ceiling finish. This 
provision does not affect the requirements of Section 250-117, but 
clarifies the location requirements. (See definition of "accessible" as 
it pertains to wiring methods in Article 100.) 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: See Proposal 146-1. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

250-112: Reject 
PROPOSAL NO. 148: Amend Section 250-112 to read: 
250-112. To grounding electrode. The grounding connection of a 
grounding conductor to a grounding electrode shall be made at a 
point and in such a manner that will assure a permanent and effective 
gropnd. Where necessary to assure this for a metal piping system used 
as a grounding electrode, effective bonding shall be provided around 
insulated joints ~-'hd sections and around any equipment that is likely 
to be disconnected for repairs or replacement. If the metal piping 
system extends unbroken, without insulated joints or sections, to a 
water pump, a grounding connection not smaller than No. 8 copper 
shall be used for connecting the well casing to the piping system with 
approved clamps. 
SUBMITTER: Robert W. Ludwig, Chief Electrical Inspector, New 
Hanover County 

" SUPPORTING COMMENT: Repair or replacement of water pumps, 
tanks, valves and other parts of the pumping equipment occur fre- 
quently. Many times major problems require the complete removal of 
the pumping equipment ground. It is taken for granted that a ground 
fault origiriating at the dwelling (the water heater for example) will 
bleed-off by virtue of at least 10 feet of metallic piping in the earth 
which according to Section 250-81 should be ample. So many times 
this has not held true. Individuals servicing pump systems have been 
seriously 'injured when the metal piping system was broken for 
removal of equipment. Servicemen sometimes use a temporary 
jumper cable when disconnecting a pump. The homeowner or other 
individual who may not have had the experience does not realize the 
potential danger. Depending on soil analysis and amount of moisture 
in certain soils there can be a difference in potential ground effective- 
ness between the well being far into the earth and surrdunded with 
water and the metal piping system from pump to dwelling. 

To prevent surface water.from entering a suction line where a leak 
may occur, authorities require an unbroken plastic sleeve to be 
placed around the suction line thus causing an insulated condition in 
the earth making the well itself the only means to provide a sufficient 
ground electrode. 
PANEL RECOMMENDATION:  Reject 
PANEL 'COMMENT: Requirements for the connection to the elec- 
trode are adequately covered in Section 250-115. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

250-112: Accept 
PROPOSAL NO. 146-1: Revise first sentence of Section 250-112 to 
read: 

The connection of a grounding electrode conductor to a grounding 
electrode shall be accessible and made in a manner that will assure a 
permanent and effective ground. 

Add an Exception as follows: 
Except ion:  A connect ion to a concrete encased or buried ground- 

ing electrode shall not be required to be accessible.  
SUBMITTER: CMP5 
SUPPORTING COMMENT:  Panel agrees that some accessibility is 
desirable, but it is not practical in all cases as covered by the excep- 
tion. 
PANEL RECOMMENDATION:  Accept 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 
C O M M E N T  ON VOTE: 

SECHLER: Although I'am voting affirmative on this proposal, I 
believe driven grounding electrode should be added to the exception. 
When the driven electrode top and its connection are above ground, 
there is the hazard of tripping someone or a lawn mower clipping off 
a piece of metal and throwing it a considerable distance. 

250-112: Reject 
PROPOSAL NO. 149: Revise the second sentence to read as follows: 

Where necessary to assure this for a metal piping system used as a 
grounding electrode, effec[ive bonding shall be provided around 
insulated joints and sections, "water meters" and around any equip- 
ment that is likely to be disconnected for repairs or replacement. 

SUBMITTER: O. B. Gibson, Secretary, Telephone Group 
SUPPORTING COMMENT: Hundreds of thousands of plastic water 
meters are being installed in metal piping systems, often as replace- 
ments for metal meters. Very often jumpers are not installed around 
metal meters and the grounding continuity or bond to interior piping 
can be interrupted when metal meter is replaced by a plastic meter. 
In addition, the required bonding between power systems and com- 
munications, CATV, radio, and lightning protection systems can be 
interrupted by such meters with possible resultant shock and fire 
hazard. Since the use of such meters is now an important factor, the 
bonding around meters should be mandatory and not left to judgement. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: Not needed considering water meter bonding 
requirement in Proposal 116. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

250-112: Reject 
PROPOSAL NO. 146: Add to Section 250-112 

Except where made in concrete as in Section 250-82(b) or in earth 
to driven electrodes, the grounding connection to the grounding 
electrode shall be readily accessible after installation, after comple- 
tion of all construction and without removing any part of the building 
or structure. 
SUBMITTER: Marvin Lundy, Idaho State Electrical Board, Boise, 
Idaho 
SUPPORTING COMMENT: Probably the most important connection 
of an installation is the grounding connection. The present code does 
not provide for visual check of this connection by either an inspector 
or a job supervisor. It can be concealed, inaccessible and impossible 
to locate. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: See Panel Proposal 146-1. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

250-113: Reject 
PROPOSAL NO. 150: Amend Section 250-113 as follows: 

After the word "clamps," add "exothermic welding, or other ap- 
proved m e a n s , . . . "  
SUBMITTER: W. Keith Switzer, Product Manager--Erico Products, 
Inc. 
SUPPORTING COMMENT: Since exothermic welding is a popular 
method of making grounding connections, it should be included by 
name rather than possibly falling under "other approved means.'" 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: Method is covered in,(d). There is no need to 
itemize all possible methods. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

250-114(b): Reject 
PROPOSAL NO. 151: Amend Section 250-114(b) by adding the 
following: 

All electrical devices with noncurrent carrying metal, such as 
frames, covers, transformers with plates, and yokes "shall" be 
grounded. 
SUBMITTER: Vernor H. Johnson, Electrical Inspector, Flint, 
Michigan 

• SUPPORTINGCOMMENT: Switches and metal plates are hazardous 
if not grounded. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: Adequately covered in Section 250-42. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

250-115: Reject 
PROPOSAL NO. 152: Amend Section 250-115 as follows: 

After the words "suitable lugs, pressure connections, clamps," add 
"exothermic welding or other approved means . . . .  " 
SUBMITTER: W. Keith Switzer, Product Manager--Erico Products, 
inc. 
SUPPORTING COMMENT: Since exothermic welding is a popular 
method of making grounding connections, it should be included by- 
name rather than possibly falling under "other approved means." 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: See Proposal 150. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

250-118: Reject 
PROPOSAL NO. 154: Amend Section 250-118 as follows: 
250-118. Clean Surfaces. Nonconductive coatings (such as paint, 
lacquer, and enamel) or high resistance coatings (such as rust, mill 
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scale, and dirt) on equipment or surfaces to be grounded shall be re- 
moved from threads and other contact surfaces to ensure good elec- 
trical continuity. 
SUBMITTER: W. Keith Switzer, Product Manager--Erico Products, 
Inc. 
SUPPORTING COMMENT: High resistance coatings in addition to 
nonconductive coatings must be removed. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Panel Comment Proposal 153. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-118: Reject 
PROPOSAL NO. 153: Revise Section 250-118 so that present text 
becomes subparagraph (a) and add subparagraphs (b) and (c) so that 
revised text reads as follows: 

(a) Nonconductive coatings (such as paint, lacquer, and enamel) on 
equipment to be grounded shall be removed from threads and other 
contact surfaces to assure good electrical continuity. 

(b) Oils and lubricants used in field threading shall be removed by 
use of a suitable solvent. 

(c) Any corrosion on contact surfaces shall be removed to assure 
good electrical continuity. • 
SUBMITTER: Bernard E. Auerbach--Allied Tube and Conduit 
Corporation 
SUPPORTING COMMENT: This proposal expands the requirements 
to assure clean surfaces where grounding contact is mad_e. Field 
threading practices invariably call for the use of oils and lubricant 
during the field threading of conduit. Observation of field practices 
has indicated that either no attempt at removing the oils a.nd lubri- 
cants is made, or that only superficial wiping of the area takes place 
by the use of an oily rag or paper. To assure good electrical con- 
tinuity, such oils and lubricants should be washed with a suitable 
solvent; any number of such commercial solvents are available at 
supply houses. 

On occasion, field threads are exposed to the elements without 
corrosion protection until used. Prolonged periods of exposure results 
in corrosive action on such unprotected threads, or other unprotected 
surfaces. 

The Code should recognize these field practices and should call for 
remedial steps to assure good electrical continuity at grounding 
contact points. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: There is evidence that oils and lubricants do not 
compromise the connection. It is not practical to remove all corrosion 
products. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-131: Reject 
PROPOSAL NO. 155: Change title of 250-M and revise Section 250- 
131 as follows: 

M Connecting Lightning and Surge Arresters 
250-131. General. The grounding conductor for lightning and surge 
arresters shall be as short and straight as possible and of solid copper 
not smaller than No. 6 AWG. Bends, especially sharp bends, shall be 
avoided. 

The arrester grounding conductor shall be connected to one of the 
• following: 

a. the groundingservice conductor 
b. the grounding electrode conductor 
c. the grounding electrode for the service 
d. the grounding busbar in the service panel 
When arrester grounding conductors are protected by metallic 

raceways, they shall be bonded at both ends to the raceway. 
SUBMITTER: C. E. Muhleman, Marion, IN 
SUPPORTING COMMENT: No. 6 AWG solid Copper is the minimum 
adequate to provide surge ampacity and mechanical and corrosion 
protection. 

These are general provisions for attesters for systems of any 
voltage. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: No. 6 conductors are not practical for secon- 
dary arresters and are not necessary. Also see Proposal 155-1. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-131(d)m(New): Accept 
PROPOSAL NO. 155-1: Add (d) to Section 250-131 as follows: 

(d) The equipment grounding terminal in the service equipment. 
SUBMITTER: CMP5 
SUPPORTING COMMENT: Accomplishes part of intent of Proposal 
155 and recognizes an acceptable and often used method. 

• PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-154(0 FPN: Reject 
PROPOSAL NO. 156: Change fine print note under Section 250-154(f) 
to read "See Article 322." 
SUBMITTER: Roy A. Nelson, The Okonite Company 
SUPPORTING COMMENT: Contingent upon approval of Proposal 
No. 99 for a new Article 322, Portable Power Cables, Type PPC. 
This new article covers portable flexible cables No. 8 AWG and 
larger, rated 600 volts through 25,000 volts and replaces the existing 
Part C of Article 400. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Panel will reconsider pending action of CMP7 
on proposed article. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

ARTICLE 2 8 0 m L I G H T N I N G  
ARRESTERS 

L 

Code-Making Panel No. 5 

Article 280: Reject 
PROPOSAL NO. 157: Amend the title of Article 280 to read as 
follows: 

ARTICLE 280--LIGHTNING AND SURGE ARRESTERS 
SUBMITTER: C. E. Muhleman, Marion, IN 
SUPPORTING COMMENT: These arresters are necessary to protect 
appliances, equipment and wiring in use today in all occupancies-- 
commercial, industrial and residential.• Especially since 1965 the 
insulations are being operated at higher electrical stress levels re- 
suiting in less overvoltage surge protection. Such surges are not 
limited to lightning sources. 

Several of my friends have lost TV, refrigerator, furnace and deep 
freeze motors or parts because of overvoltage surges. I have not 
because 1 have surge protection at my service panel. 

This wording more accurately describes the requirements for good 
installations. An improper installation is worse than none, since it 
gives false security. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The supporting comment does not adequately 
support the several proposals by submitter. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

280-1: Reject 
PROPOSAL NO. 158: Amend Section 280-1 to read: 
280-1 Scope. This article covers general requirements and installation 
methods for lightning and surge arresters. See also the requirements 
in Article 230 and 250. 
SUBMITTER: C. E. Muhleman, Marion IN 
SUPPORTING COMMENT: See Supporting Comment Proposal No. 
157. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Addition is not necessary. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

280-10: Reject 
PROPOSAL NO. 159: Amend Section 280-10 as follows: 
280-10. Where required. 

(a) Lightning arresters shall be provided: 
(1) Where insulated conductors are attached to the outdoor 

distribution system. 
(2) Where conductors are exposed to direct hit by lightning. 

(b) Surge attesters shall be provided at each service. 
(c) Lightning or surge arresters may be used any place to protect 

certain equipment or wiring. 
SUBMITTER: C. E. Muhleman, Marion, IN 
SUPPORTING COMMENT: See Supporting Comment Proposal 
No. 157. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Support in Proposal 157 is not related nor 
supports this proposal. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

280-10: Reject 
PROPOSAL NO. 160: Amend Section 280-10 to read: 
280-10. Surge arresters shall be provided in locations "and on con- 
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scale, and dirt) on equipment or surfaces to be grounded shall be re- 
moved from threads and other contact surfaces to ensure good elec- 
trical continuity. 
SUBMITTER: W. Keith Switzer, Product Manager--Erico Products, 
Inc. 
SUPPORTING COMMENT: High resistance coatings in addition to 
nonconductive coatings must be removed. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Panel Comment Proposal 153. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-118: Reject 
PROPOSAL NO. 153: Revise Section 250-118 so that present text 
becomes subparagraph (a) and add subparagraphs (b) and (c) so that 
revised text reads as follows: 

(a) Nonconductive coatings (such as paint, lacquer, and enamel) on 
equipment to be grounded shall be removed from threads and other 
contact surfaces to assure good electrical continuity. 

(b) Oils and lubricants used in field threading shall be removed by 
use of a suitable solvent. 

(c) Any corrosion on contact surfaces shall be removed to assure 
good electrical continuity. • 
SUBMITTER: Bernard E. Auerbach--Allied Tube and Conduit 
Corporation 
SUPPORTING COMMENT: This proposal expands the requirements 
to assure clean surfaces where grounding contact is mad_e. Field 
threading practices invariably call for the use of oils and lubricant 
during the field threading of conduit. Observation of field practices 
has indicated that either no attempt at removing the oils a.nd lubri- 
cants is made, or that only superficial wiping of the area takes place 
by the use of an oily rag or paper. To assure good electrical con- 
tinuity, such oils and lubricants should be washed with a suitable 
solvent; any number of such commercial solvents are available at 
supply houses. 

On occasion, field threads are exposed to the elements without 
corrosion protection until used. Prolonged periods of exposure results 
in corrosive action on such unprotected threads, or other unprotected 
surfaces. 

The Code should recognize these field practices and should call for 
remedial steps to assure good electrical continuity at grounding 
contact points. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: There is evidence that oils and lubricants do not 
compromise the connection. It is not practical to remove all corrosion 
products. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-131: Reject 
PROPOSAL NO. 155: Change title of 250-M and revise Section 250- 
131 as follows: 

M Connecting Lightning and Surge Arresters 
250-131. General. The grounding conductor for lightning and surge 
arresters shall be as short and straight as possible and of solid copper 
not smaller than No. 6 AWG. Bends, especially sharp bends, shall be 
avoided. 

The arrester grounding conductor shall be connected to one of the 
• following: 

a. the groundingservice conductor 
b. the grounding electrode conductor 
c. the grounding electrode for the service 
d. the grounding busbar in the service panel 
When arrester grounding conductors are protected by metallic 

raceways, they shall be bonded at both ends to the raceway. 
SUBMITTER: C. E. Muhleman, Marion, IN 
SUPPORTING COMMENT: No. 6 AWG solid Copper is the minimum 
adequate to provide surge ampacity and mechanical and corrosion 
protection. 

These are general provisions for attesters for systems of any 
voltage. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: No. 6 conductors are not practical for secon- 
dary arresters and are not necessary. Also see Proposal 155-1. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-131(d)m(New): Accept 
PROPOSAL NO. 155-1: Add (d) to Section 250-131 as follows: 

(d) The equipment grounding terminal in the service equipment. 
SUBMITTER: CMP5 
SUPPORTING COMMENT: Accomplishes part of intent of Proposal 
155 and recognizes an acceptable and often used method. 

• PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

250-154(0 FPN: Reject 
PROPOSAL NO. 156: Change fine print note under Section 250-154(f) 
to read "See Article 322." 
SUBMITTER: Roy A. Nelson, The Okonite Company 
SUPPORTING COMMENT: Contingent upon approval of Proposal 
No. 99 for a new Article 322, Portable Power Cables, Type PPC. 
This new article covers portable flexible cables No. 8 AWG and 
larger, rated 600 volts through 25,000 volts and replaces the existing 
Part C of Article 400. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Panel will reconsider pending action of CMP7 
on proposed article. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

ARTICLE 2 8 0 m L I G H T N I N G  
ARRESTERS 

L 

Code-Making Panel No. 5 

Article 280: Reject 
PROPOSAL NO. 157: Amend the title of Article 280 to read as 
follows: 

ARTICLE 280--LIGHTNING AND SURGE ARRESTERS 
SUBMITTER: C. E. Muhleman, Marion, IN 
SUPPORTING COMMENT: These arresters are necessary to protect 
appliances, equipment and wiring in use today in all occupancies-- 
commercial, industrial and residential.• Especially since 1965 the 
insulations are being operated at higher electrical stress levels re- 
suiting in less overvoltage surge protection. Such surges are not 
limited to lightning sources. 

Several of my friends have lost TV, refrigerator, furnace and deep 
freeze motors or parts because of overvoltage surges. I have not 
because 1 have surge protection at my service panel. 

This wording more accurately describes the requirements for good 
installations. An improper installation is worse than none, since it 
gives false security. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: The supporting comment does not adequately 
support the several proposals by submitter. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

280-1: Reject 
PROPOSAL NO. 158: Amend Section 280-1 to read: 
280-1 Scope. This article covers general requirements and installation 
methods for lightning and surge arresters. See also the requirements 
in Article 230 and 250. 
SUBMITTER: C. E. Muhleman, Marion IN 
SUPPORTING COMMENT: See Supporting Comment Proposal No. 
157. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Addition is not necessary. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

280-10: Reject 
PROPOSAL NO. 159: Amend Section 280-10 as follows: 
280-10. Where required. 

(a) Lightning arresters shall be provided: 
(1) Where insulated conductors are attached to the outdoor 

distribution system. 
(2) Where conductors are exposed to direct hit by lightning. 

(b) Surge attesters shall be provided at each service. 
(c) Lightning or surge arresters may be used any place to protect 

certain equipment or wiring. 
SUBMITTER: C. E. Muhleman, Marion, IN 
SUPPORTING COMMENT: See Supporting Comment Proposal 
No. 157. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Support in Proposal 157 is not related nor 
supports this proposal. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

280-10: Reject 
PROPOSAL NO. 160: Amend Section 280-10 to read: 
280-10. Surge arresters shall be provided in locations "and on con- 
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ductors that are exposed to lightning surges" and adequate protection 
against lightning is not otherwise provided. 
SUBMITTER: Ralph H. Lee, Wilmington, Del. 
SUPPORTING COMMENT: Even in geographic locations where 
lightning storm activity is appreciable, electrical lines are not sus- 
ceptible to its effects except where open aerial unshielded lines are 
part of the syster~. To gain this distinction, and to show freedom from 
need for arresters on systems consisting of non-open line construc- 
tion, the proposed wording change is offered. Even in high iso- 
keraunic levels, electrical wiring in duct and conduit, or cables, are 
not exposed to lightning surges and do not need arresters. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Proposal is too broad and need is not supported. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

280-20: Reject 
PROPOSAL NO. 161: Amend Section 280-20 as follows: 
280-20. Installation. 

(a) Rating. Surge arresters shall limit the overvoltage to 3 times the 
normal system voltage, phase to ground. 

(b) Number Required. One arrester shall be connected to each 
ungrounded conductor. 

(c) Where Connected. The circuit distance between the arrester 
line terminal and the item protected shall be not more than one foot 
per kV phase to phase rating of the item. An:esters and stress relief. 
cones shall be connected in parallel with the connections within 
inches of one another. 

(d) Grounding. See Article 250-M. 
(e) Conductor.  The arrester line conductor shall be solid and not 

smaller than No. 6 AWG copper or equivalent ampacity and strength. 
Sharp bends are to be avoided. 

(f) Insulation. Arrester accessories shall ,have an insulation level 
equal to that of the circuit. 

(g) Switch. Isolating switches or disconnect devices when used 
shall withstand in full open position a test voltage between live parts 
10 percent in excess of the maximum voltage test they will withstand 
to ground. 
SUBMITTER: C. E. Muhleman, Marion, IN 
SUPPORTING COMMENT: See Supporting Comment Proposal 
No. 157. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Panel Comment Proposal 157. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

280-32: Accept 
PROPOSAL NO. 162: Revise Section 280-32(2) as follows: 

(2) not smaller than No. '6 ,  except as provided for services in 
Section ! 250-131 for services of less than 1000 volts; and 
SUBMITTER: D. W. McWilliams, Gates Rubber Co. 
SUPPORTING COMMENT: To correct an error. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

t 

280-34:, Reject 
PROPOSAL NO. 163: Amend Section 280-34 to read: 

. . .  110% of the maximum "system line to ground voltage." 
SUBMITTER: Ralph H. Lee, Wilmington, Delaware 
SUPPORTING COMMENT: It is important that such switches with- 
stand a comfortable margin of voltage over the actual line to ground 
voltage at their application point, rather than a margin over some 
not-necessarily-related voltage test. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: No support to indicate this is a comfortable 

. real'gin. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

280-35: Reject 
PROPOSAL NO. 164: Revise Section 280-35 to read: 
280-35. Grounding. Lightning arresters shall be grounded in the 
manner specified in Article 250. Grounding conductors run separately 
from those run to the line wires shall not be run in metal enclosures 
unless bonded to both ends of such enclosures. 
SUBMITTER: GTE Service Corporation of General Telephone and 
Electronics 
SUPPORTING COMMENT: The bonding required in the last sen- 
tence is not required when all conductors run together from the 
arrester to the service enclosure. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Supporting Comment is not correct if the surge 
does not come to the arrester over the enclosed conductors. For 

example the arrester might be mounted at the weatherhead of a con- 
duit fed from aerial wire and the grounding conductor enclosed in 
the conduit with circuit conductors beyond the arrester. If the surge 
comes from the aerial wire, the impedance of the arrester ground is 
not changed by the other circuit conductors in the conduit. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative . 

ARTICLE 3 0 0 - - W I R I N G  M E T H O D S  

Code-Making Panel No. 8 

300-1(a): Accept 
PROPOSAL NO. 2: Amend Section 300-1(a) to read (changes or 
additions in quotes): 

(a) The provisions of this Article shall apply to all wiring installa- 
tions. 

"Exception No. 1: Only those sections referenced in Article 725 
shall apply to Class 1, Class 2, and Class 3 circuits." 

"Exception No. 2: Only those sections referenced in Article 760 
shall apply to fire protective signaling circuits." 

"Exception No. "3: Only those sections referenced in Article 800 
shall apply to communication systems." 
SUBMITTER: William R. Hitchens--CM P 16 
SUPPORTING COMMENT: The Exceptions (1-3) as now worded 
infer that Articles 725,760, and 800 exclude provisions of Chapter 3. 
Actually, Articles 725, 760, and 800 each make specific reference 
to sections of Chapter 3. The reworded Exceptions 1 through 3 
should clarify this apparent conflict and inferred contradiction. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

300-3: Accept 
PROPOSAL NO. 3: Amend Section 300-3 to read: 

(a) Conductors of light and power systems of 600 volts or less 
shall be permitted to occupy the same "equipment wiring" enclosure 
"or raceway," without regard to whether the individual circuits are 
alternating current or direct current, where all conductors are insul- 
ated for the maximum voltage of any conductor within the enclosure 
"or raceway." 

(b) Conductors of light and power systems of over 600 volts shall 
not occupy the same enclosure "or racewayl' ,with conductors of 
light and power systems of 600 volts or less. 

Exception No. 1 : Secondary wirjng to electric-discharge lamps o f  
I000 volts or less, i f  insulated for the secondary voltage involved, 
shall be permitted to occupy the same fixtare enclosure as the branch- 
circuit conductors. 

Exception No. 2: Primary leads o f  electric-discharge lamp bal- 
lasts, insulated for  the primary voltage o f  the ballast, when contained 
within the individual wiring enclosure, shall be permitted to oceapy 
the same fixture wiring enclosure as the branch-ch'cuit conductors. 

Exception No. 3: Excitation, control, relay, and ammeter conduc- 
tors o f  600 volts or less used in connection with any individual motor 
or starter o f  over 600 volts shall be permitted to occupy the same 
wiring enclosure bat not the same raceway as the motor-circait con- . 
dactors. 

(c) Renumber existing paragraph (f) to (c). 
SUBMITTER: Manufacturing Chemists Association 
SUPPORTING COMMENT: This section as presently written liter- 

.ally prohibits the installation of motor circuit conductors for more 
than one motor and their associated control conductors together in 
wireways and more specifically in the wireways of motor control 
centers. The present wording also prohibits interconnection of motor 
control circuits in the field where it is necessary that several motors 
operate integrally. Although Section 300-1(b) excludes conductors 
that form an integral part of motor control centers, field wiring that 
is necessary for connection of the motors to their controllers do not 
form an integral part of the motor control center. 

The addition of the word "raceway" to paragraphs (a) and (b) 
provides the same differentiation between "enclosures" and "'race- 
ways" as used in other parts of this article such as Section 300-12 
and 300-20. 

The change in existing paragraph 300-3(c) to the rewritten Excep- 
tion No. 3 makes it more compatible with Section 300-32. 

This amendment provides for wiring methods that have been prac- 
ticed in industry for years as a necessary and safe installation and 
operation procedure. 
PANEL RECOMMENDATION: Accept as revised. 
Revise 300-3, Conductors of Different Systems, to read: 

(a) Conductors of 600 volts or less shall be permitted to occupy the 
same equipment wiring enclosure, cable, or raceway, without regard 
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ductors that are exposed to lightning surges" and adequate protection 
against lightning is not otherwise provided. 
SUBMITTER: Ralph H. Lee, Wilmington, Del. 
SUPPORTING COMMENT: Even in geographic locations where 
lightning storm activity is appreciable, electrical lines are not sus- 
ceptible to its effects except where open aerial unshielded lines are 
part of the syster~. To gain this distinction, and to show freedom from 
need for arresters on systems consisting of non-open line construc- 
tion, the proposed wording change is offered. Even in high iso- 
keraunic levels, electrical wiring in duct and conduit, or cables, are 
not exposed to lightning surges and do not need arresters. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Proposal is too broad and need is not supported. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

280-20: Reject 
PROPOSAL NO. 161: Amend Section 280-20 as follows: 
280-20. Installation. 

(a) Rating. Surge arresters shall limit the overvoltage to 3 times the 
normal system voltage, phase to ground. 

(b) Number Required. One arrester shall be connected to each 
ungrounded conductor. 

(c) Where Connected. The circuit distance between the arrester 
line terminal and the item protected shall be not more than one foot 
per kV phase to phase rating of the item. An:esters and stress relief. 
cones shall be connected in parallel with the connections within 
inches of one another. 

(d) Grounding. See Article 250-M. 
(e) Conductor.  The arrester line conductor shall be solid and not 

smaller than No. 6 AWG copper or equivalent ampacity and strength. 
Sharp bends are to be avoided. 

(f) Insulation. Arrester accessories shall ,have an insulation level 
equal to that of the circuit. 

(g) Switch. Isolating switches or disconnect devices when used 
shall withstand in full open position a test voltage between live parts 
10 percent in excess of the maximum voltage test they will withstand 
to ground. 
SUBMITTER: C. E. Muhleman, Marion, IN 
SUPPORTING COMMENT: See Supporting Comment Proposal 
No. 157. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: See Panel Comment Proposal 157. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

280-32: Accept 
PROPOSAL NO. 162: Revise Section 280-32(2) as follows: 

(2) not smaller than No. '6 ,  except as provided for services in 
Section ! 250-131 for services of less than 1000 volts; and 
SUBMITTER: D. W. McWilliams, Gates Rubber Co. 
SUPPORTING COMMENT: To correct an error. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

t 

280-34:, Reject 
PROPOSAL NO. 163: Amend Section 280-34 to read: 

. . .  110% of the maximum "system line to ground voltage." 
SUBMITTER: Ralph H. Lee, Wilmington, Delaware 
SUPPORTING COMMENT: It is important that such switches with- 
stand a comfortable margin of voltage over the actual line to ground 
voltage at their application point, rather than a margin over some 
not-necessarily-related voltage test. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: No support to indicate this is a comfortable 

. real'gin. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

280-35: Reject 
PROPOSAL NO. 164: Revise Section 280-35 to read: 
280-35. Grounding. Lightning arresters shall be grounded in the 
manner specified in Article 250. Grounding conductors run separately 
from those run to the line wires shall not be run in metal enclosures 
unless bonded to both ends of such enclosures. 
SUBMITTER: GTE Service Corporation of General Telephone and 
Electronics 
SUPPORTING COMMENT: The bonding required in the last sen- 
tence is not required when all conductors run together from the 
arrester to the service enclosure. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Supporting Comment is not correct if the surge 
does not come to the arrester over the enclosed conductors. For 

example the arrester might be mounted at the weatherhead of a con- 
duit fed from aerial wire and the grounding conductor enclosed in 
the conduit with circuit conductors beyond the arrester. If the surge 
comes from the aerial wire, the impedance of the arrester ground is 
not changed by the other circuit conductors in the conduit. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative . 

ARTICLE 3 0 0 - - W I R I N G  M E T H O D S  

Code-Making Panel No. 8 

300-1(a): Accept 
PROPOSAL NO. 2: Amend Section 300-1(a) to read (changes or 
additions in quotes): 

(a) The provisions of this Article shall apply to all wiring installa- 
tions. 

"Exception No. 1: Only those sections referenced in Article 725 
shall apply to Class 1, Class 2, and Class 3 circuits." 

"Exception No. 2: Only those sections referenced in Article 760 
shall apply to fire protective signaling circuits." 

"Exception No. "3: Only those sections referenced in Article 800 
shall apply to communication systems." 
SUBMITTER: William R. Hitchens--CM P 16 
SUPPORTING COMMENT: The Exceptions (1-3) as now worded 
infer that Articles 725,760, and 800 exclude provisions of Chapter 3. 
Actually, Articles 725, 760, and 800 each make specific reference 
to sections of Chapter 3. The reworded Exceptions 1 through 3 
should clarify this apparent conflict and inferred contradiction. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

300-3: Accept 
PROPOSAL NO. 3: Amend Section 300-3 to read: 

(a) Conductors of light and power systems of 600 volts or less 
shall be permitted to occupy the same "equipment wiring" enclosure 
"or raceway," without regard to whether the individual circuits are 
alternating current or direct current, where all conductors are insul- 
ated for the maximum voltage of any conductor within the enclosure 
"or raceway." 

(b) Conductors of light and power systems of over 600 volts shall 
not occupy the same enclosure "or racewayl' ,with conductors of 
light and power systems of 600 volts or less. 

Exception No. 1 : Secondary wirjng to electric-discharge lamps o f  
I000 volts or less, i f  insulated for the secondary voltage involved, 
shall be permitted to occupy the same fixtare enclosure as the branch- 
circuit conductors. 

Exception No. 2: Primary leads o f  electric-discharge lamp bal- 
lasts, insulated for  the primary voltage o f  the ballast, when contained 
within the individual wiring enclosure, shall be permitted to oceapy 
the same fixture wiring enclosure as the branch-ch'cuit conductors. 

Exception No. 3: Excitation, control, relay, and ammeter conduc- 
tors o f  600 volts or less used in connection with any individual motor 
or starter o f  over 600 volts shall be permitted to occupy the same 
wiring enclosure bat not the same raceway as the motor-circait con- . 
dactors. 

(c) Renumber existing paragraph (f) to (c). 
SUBMITTER: Manufacturing Chemists Association 
SUPPORTING COMMENT: This section as presently written liter- 

.ally prohibits the installation of motor circuit conductors for more 
than one motor and their associated control conductors together in 
wireways and more specifically in the wireways of motor control 
centers. The present wording also prohibits interconnection of motor 
control circuits in the field where it is necessary that several motors 
operate integrally. Although Section 300-1(b) excludes conductors 
that form an integral part of motor control centers, field wiring that 
is necessary for connection of the motors to their controllers do not 
form an integral part of the motor control center. 

The addition of the word "raceway" to paragraphs (a) and (b) 
provides the same differentiation between "enclosures" and "'race- 
ways" as used in other parts of this article such as Section 300-12 
and 300-20. 

The change in existing paragraph 300-3(c) to the rewritten Excep- 
tion No. 3 makes it more compatible with Section 300-32. 

This amendment provides for wiring methods that have been prac- 
ticed in industry for years as a necessary and safe installation and 
operation procedure. 
PANEL RECOMMENDATION: Accept as revised. 
Revise 300-3, Conductors of Different Systems, to read: 

(a) Conductors of 600 volts or less shall be permitted to occupy the 
same equipment wiring enclosure, cable, or raceway, without regard 
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to ~vhether the individual circuits are alternating current or direct 
current, where all conductors are insulated for the maximum voltage 
of any conductor within the enclosure, cable, or raceway. 

(b) Conductors of over 600 volts shall not occupy the same en'- 
closure, cable, or raceway with conductors of 600 volts or less. 

See Section 300-32, Conductors of Different Systems--over 600 volts. 
Exception No. 1--present Section 300-3(c) 
Exception No. 2--present Se'c'tion 300-3(d) 
Exception No. 3--present Section 300-3(e) 
Delete Section 300-3(f). 

PANEL COMMENT: Deletion of the reference to light and power 
systems in Sections 300-3(a) and (b) permits the deletion of Section 
300-3(f) and Exception 1 and 2 in that section. 

The addition of "equipment wiring," "cable" and "raceway" 
corrects the problems caused by the broad definition of enclosure in 
'the 1975 Code. 

Exceptions No. 3, 4, and 5 to Section 300-3(f) are adequately 
covered in Section 300-l(a). 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
COMMENT ON VOTE: 

ADAMS:  My aËfirmative vote is contingent upon inserting "equip- 
ment wiring" between "same" and "enclosure" in the first line of 
300-3(b). The problems referred to in the 2nd sentence of the Panel 
Comment are more serious in "over 600 volts" category. 

i 

300-3: Accept 
PROPOSAL NO. 4: Amend Section 300-3, editorially revise as 
follows: 
(a) no change 
(b) no change 
(c) reletter as "Exception No. 1" to (b) 
(d) reletter as "Exception No. 1" to (a) 
(e) reletter as "Exception No. 2" to (a), and also as "Exception No. 
2" to (b) 
(f) reletter as "(c)) '  retaining the 5 Exceptions 
SUBMITTER: Pacific Coast Electrical Association 
SUPPORTING COMMENTi This section is confusing, with excep- 
tions standing as independent subsections. The proposed revisions 
will clarify the requirements. 
PANEL RECOMMENDATION: Accept as revised in Proposal No. 3. 
PANEL COMMENT: Same as for Proposal No. 3. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

300-3: Accept 
PROPOSAL NO. 5: Amend Section 300-3 to read: 
300-3. Conductors of Different Systems. The provisions of tills Section 
cover the placement of conductors of different systems in a common 
enclosure, where all conductors are insulated for the maximum 
voltage of any circuit involved. There are no restrictions on the instal- 
lation or conductors of light and power systems of 600 volts or less 
in the same enclosure, cable, or raceway, without regard to whether 
the individual circuits are alternating current or direct current. 

(a) Conductors of light and power systems of more than 600 volts 
shall not occupy the same enclosure, cable, or raceway with conduc- 
tors of light and power systems of 600 volts or less. 

Exception No. 1: Secondury wiring to electric-discharge lamps o f  
1,000 volts or [ess, if  insulated for the secottdury voltage involved, 
shall be permitted to occupy the same fixture enclosure as the branch- 
circuit conductors. 

Exception No. 2: Primary leads of  electric-discharge lamp bal- 
lasts, insulated far the primary voltage of  the ballast, when contained 
within the individual wiring enclosure, shall be permitted to occupy 
the same fixture enclosure as the branch-circuit conductors. 

Exception No. 3: Excitation, control, relay, and ammeter conduc- 
tors, used in connectio21 with arty individual motor or starter, shall 
be permitted to occupy the same starter or motor enclosure with 
motor branch-circuit conductors of  any voltage. 

(h) Conductors of signaling or radio systems shall not occupy the 
same enclosure, cable or raceway with conductors of light and power 
systems. 

Exception No. 1 : As permitted for elevators in Section 620-36. 
Exception No. 2: For sound recording in Section 640-6. 

SUBMITTER: G. A. Wintz 
SUPPORTING COMMENT: The proposal is arranged SOLELY as 
an editorial revision of present requirements. 

The Code should be arranged to form an enforceable legal docu- 
ment as stated in Section 90-4. 

The rearrangement of the present provisions is intended as an 
improvement over the present text which "permits" acts not "pro- 
hibited" elsewhere-in the Code. 

Exceptions No. 1; No. 2; and No. 3 to Section 300-1(a)adopted 
• in the 1975 Code render present Exceptions No. 3: No. 4; and No. 5 

to Section 300-3(e) redundant. 
PANEL RECOMMENDATION: Accept as revised in Proposal No. 3. 
PANEL COMMENT: Same as for Proposal No. 3. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

( 

300-3 Exceptionm(New): Reject 
PROPOSAL NO. 6: Add the following new Exception to Section 

,300-3 to read: 
300-3. Conductors of Different Systems. 

Exception: As permitted for cable trays in Section 318-5(e). 
SUBMITTER: National Electrical Manufacturers Association 
SUPPORTING COMMENT: See proposed revision of Section 
318-5(e). 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Adequately covered in 318-5(e). P, eference 
not needed. 
VOTE ON PANEL RECOMMENDATION: Unanimously affÉrmative 

300-4: Reject 
PROPOSAL NO. 7: Revise 300-4, up to present (a) Cables Through 
Wood Framing Members, to read as follows: 
300-4. Protection against Mechanical Damage. Where cables or race- 
ways may be subject to mechanical damage, potential stresses shall 
be considered as including penetration' as by fasteners, crushing as 
by wheel loads, and impact as from falling material. Suitable protec- 
tion shall be provided where the mechanical characteristics of the 
cable or raceway are such as to render excessive damage likely under 
the projected conditions of use. 
SUBMITTER: American Iron and Steel Institute 
SUPPORTING COMMENT: Protection against "physical" damage 
is mentioned i n a t  least 26 places in the 1975 National Electrical 
Code. Fifteen of these are in Sections relating to wiring methods. 
The Code provides no general guidance as to what should be pro- 
vided or the types of incidents to be considered. It is admittedly 
impossible to quantify the severity of accidental stresses but the 
mechanical characteristics of cables and raceways are generally 
known or can be determined. The resistance to mechanical damage 
is roughly proportional to these characteristics. 

Those sections in Chapter 3 that include reference to the need for 
protection to "physical" (mechanical) damage are: 

Wiring Method Section No. 

Mineral-lnsulated Metal-Sheathed Cable 330-3 
Aluminum Sheathed Cable 331-3 
Metal-Clad Cable 334-6 
Nonmetallic Sheathed Cable 336-6 
Power and Control Tray Cable 340-5 
Rigid Nonmetallic Conduit 347-2, 347-3 
Electrical Metallic Tubing 348-1 
Liquid Tight Flexible Metal Conduit 351-2 
Metal Surface Raceways 352-1 
Nonmetallic Surface Raceways 352-22 
Multioutlet Assembly 353-2 
Wireways 362-2 
Flat Cable Assemblies 363-3 
Busways 364-4 
Cablebus 365-6 

Articles in Chapter 3 that do not include reference to "physical" 
(mechanical) damage are: 

Wiring Method Article 

Open Wiring On Insulators 320 
Concealed Knob-and-Tube Wiring 324 
Copper-Sheathed Cable 332 
Shielded Nonmetallic Sheathed Cable 337 
Service Entrance Cable 338 
Underground Feeder and Branch-Circuit Cable' 339 
Nonmetallic Extensions 342 

, Underplaster Extensions 344 
Intermediate Metal Conduit 345 
Rigid Metal Conduit 346 
Flexible Metal Conduit 350 
Underfloor Raceways 354 
Cellular. Metal Floor Raceways 356 
Cellular Concrete Floor Raceways 358 

This proposed revision will more clearly indicate that protection 
to conductors and raceways must be considered on the basis of sim- 
ilar probable exposure to damage. The need for protection or suit- 
ability of a wiring method in a given location are to be determined on 
the basis of the mechanical characteristics of the particular wiring 
method. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Proposal is in conflict with Style Manual. 
VOTE ON PANEL RECOMMENDATION: 

A F F I R M A T I V E :  Adams, Breting, Day, Drapela, Keith, Landa, 
Lounsbury, Minto, Murphy, Sandstedt, Veit, Watson, Young 

NEGATIVE:  Wells 
EXPLANATION OF VOTE: 

WELLS: The proponent wishes to withdraw this proposal and 
work to clarify the Style Manual upon which these changes depend. 
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300-4: Reject 
PROPOSAL NO. 8: A m e n d  Section 300-4 to read: 
300-4. Protection Against Physical Damage. Where  subject  to physical 
damage,  conductors  shall be adequately  protected.  Conduc to r s  under-  
neath sinks shall be installed in Flexible Metal Condui t ,  with lead 
covered type of conductors  or  conductors  specifically approved for 
the condition,  or  metal conduit .  
SUBMITTER:  T r u m a n  W. Weekley,  Sr. 
SUPPORTING COMMENT:  There  is quite a long history of  N M  
cable being damaged in such locations, by devices  and materials  
being stored in these  locat ions and causing ser ious damage  to the 
conductors .  

The re  has been an a t tempt  to protect  N M  cable in such locations,  
by securing the conductors  to the drain pipe with plastic ties, but 
these  are torn loose and the conductors  sag and are damaged.  " 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT:  Adequate ly  covered in 300-4. Problem is 
considered to be a mat ter  of  workmansh ip .  
VOTE ON PANEL RECOMMENDATION:  Unan i mous l y  affirmative 

300-4: Accept 
PROPOSAL NO. 9: A m e n d  Subsect ion 300-4(a)(I),  Bored Holes,  so 
that the second sentence  reads: 

Holes  in s tuds  for cable type wiring me thods  shall be bored so 
that the hole is not less than one and one fourth inches  from the 
neares t  edge of  the stud or shall be protected f iom nails and screws 
by ei ther a steel plate or bushing at least I[16 inch thick and of  appro- 
priate length and width installed to cover  the area through which 
nails or  screws might penetra te  the installed cable. 

• SUBMITTER: National  Associa t ion of  Home  Builders 
SUPPORTING COMMENT:  The  present  requi rement  for a mini- 
m u m  wood th ickness  of  one and one-half  inches  between the hole 
and s,tud edge is unneces sa ry  and restrictive. As  can be seen from 
the enclosed Selector Guide  for Wallboard Nails  taken from the 
G y p s u m  drywall const ruct ion handbook,  the worst  condit ion exists  
when using %" Sheetrock Firecode Wallboard to wood frame• In 
this case a 17/8 '' nail is used which means  that the nail would pene- 
trate the stud IV4". This  is the ex t reme case.  This  type o f  wallboard 
would only be used in a dwelling as a separat ion between the garage 
and house.  More commonly ,  '/2" or 3/6" drywall is used with 11/4 " 
annular  ring nai l s . ' in  this case  the nail would penetrate  the stud %". 

Fur thermore ,  if the hole d iameter  is larger than the wire d iameter  
there is even  less chance  of  wire penetrat ion due to the fact that the 
wire would move  away from the nail if there was the space to move.  

As  far as structural  requi rements  are concerned  this proposed 
change creates  no problem since it al lows only a one inch diameter  
hole while the  model building codes  allow holes to be bored or 
notched in s tuds  of  load bearing walls up to 1/3 the stud depth.  There  
are no m a x i m u m  requi rements  for bored or notched holes in s tuds of  
non-load bearing walls in the model building codes.  
PANEL RECOMMENDATION:  Accept  as revised. Revise second 
line above to read: 

bored so that the "edge"  of  the hole is not less than "11/4" i n c h e s . . .  
PANEL COMMENT:  This  revision incorporates  the prime intent of  
Proposals  9, 11, and 12. 
VOTE ON PANEL RECOMMENDATION:  Unanimously ,af f i rmat ive  . 

300-4(a)(1)': Reject 
PROPOSAL NO. 10: A m e n d  Section 300-4(a)(1) to read: 
300-4. Protection Against Physical Damage. Where  subject  to physical 
damage,  conductors  shall be adequately  p ro tec t ed .  

(a) Cables Th'rough Wood Framing Members.  
(1) Bored Holes. In both exposed  and concealed locations,  where  

a cable or  raceway type wiring method is installed through bored 
holes in joists,  rafters, or  similar structural  wood members ,  holes 
shall be bored at the approximate  center  of  the face of  the member .  
Holes  in s tuds  for cable type wiring methods  shall be bored at the 
approximate  center  of  the face of  the m e m b e r  but not less than one 
inch from the neares t  edge or shall be protected from nails and screws 
by ei ther a s t e e l  plate or  bushing at least  1/16 inch thick and of  appro- 
priate length and width installed to cover  the area through which 
nails or  screws might penetra te  the installed cable. 
SUBMITTER:  John  B. Vaughan .  Vice-President ,  Baum Electric 
C o m p a n y  
SUPPORTING COMMENT:  With the present  existing lumber  manu-  
facturing s tandards  establ ishing the 3'/2" width as the s tandard stud 
width, requiring bored holes not less than one and one-half  inches 
from the neares t  edge is completely unrealistic,  which in effect would 
limit the centered hole in the stud to V2" without  stud plating. This  
requirement ,  if strictly enforced,  would necessi ta te  the stud plating 
of all of  the s tuds in  buildings, since generally,  holes larger than 
g2" size are required for cable installation. With the normal 1/.2' thick 
drywall installations (as indicated in the sketch below), using the 
s tandard 1V4" drywall nails, we would limit lhe nail penetrat ion into 

the stud to a/4" depth;  therefore, the proposed change of  requiring 
the neares t  edge of  the stud hole to be not  less than one inch from the 
neares t  edge would indeed be safe and l~ree of  nail penetrat ion.  
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: Panel does not consider  l- inch clearance to be 
adequate .  
VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirmative 

300-4(a)(1): Accept 
PROPOSAL NO. 11: To clarify the wording in this Section pertaining 
to the "one  and one-half  inches from the neares t  edge . . . .  
SUBMITTER:  Ray C. Mullin, Nor thbrook,  Illinois 
SUPPORTING COMMENT:  The  wording is not  clear. We are asked 
from the neares t  edge o f  what? The  hole . . .  the edge of  the 2x4 
stud . . .  the edge of  the dry wall or paneling that is nailed to the 
s t u d s . . ,  from edge of  stud to edge of  h o l e . . ,  th~ edge of stud to 
cen te r  of  h o l e . . ,  or  what???  

It is the feeling of  some  inspectors  that the one and one-half  inch 
m e a s u r e m e n t  is intended to mean  from the edge of  the hole to the 
outside finished surface of  wha teve r  is nailed to the s tuds;  i.e., if 
one-half  inch plywood is nailed to the s tuds,  then the edge of  the hole 
to the edge of  the stud would only have to be one inch, which results  
in a total of  one and one-half  inches from the edge of  the hole to the 
finished outside surface o f  the plywood. 
PANEL RECOMMENDATION:  Accep t  as revised in Proposal No. 9. 
PANEL COMMENT: Same as for Proposal No.  9. 
VOTE ON PA)NEL RECOMMENDATION:  Unanimously 'a f f i rmat ive  

300-4(a)(1): Accept 
PROPOSAL NO. 12: Revise Section 300-4(a)(1) so that revised text 
reads as follows: 

(I) Bored Holes. In both exposed  and concealed locations, where  
a cable or  raceway type wiring method is installed through bored 
holes in joists,  rafters, or  similar structural  wood members ,  holes 
shall be bored at the approximate  center  of  the face of  the member .  
Holes  in s tuds for cable type wiring methods  shall be bored at the 
approximate  center  of  the face of  the member  but not less than one and 
one half inches "measu red  from the nearest  edge of  the m e m b e r  to 
the nearest  edge of  the bored hole" or shall be protected from nails 
and screws by either a steel plate ~or bushing at least 1/1G inch thick 
and of  appropriate  length and width installed to cover  the area through 
which nails or screws might penetrate  the installed c a n e .  
SUBMITTER:  C. W. Belie, Allied Tube  and Condui t  Corporat ion 
SUPPORTING COMMENT:  This  proposal is for the purpose of  clari- 
fying the points  of  m e a s u r e m e n t  for the 11/2 inches given in Section 
300-4(a)(1). Exper ience  in the field indicates that there are varying 
interpretat ions as to the points  of  measu remen t ;  such as nearest  
edge of member  to center  of  bored hole, etc. It is obvious  that the 
intent of  this section is to have a min imum of  11/2 inches of  solid wood 
between the neares t  edge of  the bored hole and the nearest  edge of  
the member .  This  proposed revision clarifies this intent. 
PANEL RECOMMENDATION:  Accep t  as revised in ProlSosal No. 9 .  
PANEL COMMENT: Same as for Proposal No. 9. 
VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirmative 

300-4(b): Accept 
PROPOSAL NO. 13: A m e n d  Section 300-4(b) to read: 

(b) Cables Through Metal Framing Members .  In both exposed  and 
concealed locations where  nonmetal l ic-sheathed cables pass  through 
either factory or field punched,  cut  or drilled slots or holes in metal 
members ,  t h e  cable shall be protected by bushing or g rommets  
approved for the purpose securely fastened in the opening• Where  
nails or screws are likely to penetra te  the cable, a steel sleeve, steel 
plate or  steel clip not less than V16 inch in wall th ickness  shall be 
used to protect  the nonmetall ic  cable. 
SUBMITTER:  Mr. Louis  Seewald, Electrical Jou rneyman  Local 58. 
SUPPORTING COMMENT:  By using the wording steel s leeve you 
are restricted in wiring methods .  I have had two inch g rommets  with 
several  cables  in, making a sleeve not very practical, and very hard 
to hdl'd into place. A steel clip for top and bot tom metal tract, used 
when coring or drilling between floors for cable runs,  becomes  very 
effective. Until now there were no steel plates or  steel clips avail- 
able. 1 am sending along with my proposal  changes  a brochure  for 
illustration only• An easy  to install metal clip, securely held in place 
throughout  construct ion.  And cont inues  to give life long protection 
of  nonmetall ic cable. 
PANEL RECOMMENDATION:  Accep t  
VOTE ON PANEl, RECOMMENDATION:  Unan imous ly  affirmative 

300-5(a)~ Accept 
PROPOSAL NO. 16: A m e n d  Subparagraph (a) of  Section 300-5, 
by adding the following sentence:  
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The minimum cover requirements shall not apply to conduits or 
other raceways which are located under a concrete slab four inches or 
more in thickness. 
SUBMITTER: R. S. Pinkerton, City of Los Angeles 
SUPPORTING COMI~IENT: The Code is unclear as to the depth 
requirement, if any, where conduits are located under a building or 
exterior slab. It appears unreasonable to require conduits to be 
buried when the Code does not prohibit the conduits to be encased 
in the slab itself. 
PANEL RECOMMENDATION: Accept as revised. 
Proposal is to become Exception No. 2 and revised to read: 

Exception No.  2: The minimum cover requirements  shall not apply 
to conduits  or other raceways  which are located under a building or 
exterior concrete slat~ not less than 4 inches in thickness and extend- 
ing not less than 6 inches beyond tire underground installation. 

Renumber present Exception No. 2 as Exception No. 3. 
VOTE ON PANEL RECOMMENDATION: Unanimously affÉrmative 

360-5 and Table 300-5: Reject 
PROPOSAL NO. 17: Change Section 300-5 and Table 300-5 to read: 
300-5. Underground Installations. ' 

(a) Minimum Cover Requirements. Direct buried cable or conduit 
or other raceways approved for the purpose or duct shall be installed " 
to meet the minimum cover requirements of Table 300-5. 

Exception No.  1: The minimam cover requirements  shall be per  -.~ 
mi t ted to be reduced to six inches ( 6 " ) f o r  installations where a 
three and one hal f  inches (3V2") thick concrete pad  or equivalent is 
p laced over the installation. This pad  shall extend at least 6 inches 
(6") horizontally on each sMe o f  the conductor(s),  cable(s), or 
condait(s).  

Exception No.  2: Areas  subject  to heavy vehicular traffic, such as 
thoroughfares,,  gasoline service stations, or commercial  parking 
areas, shall have a minbnum cover o f  24 inches. 

Table 300-5. Minimum Cover Requirements, 0 to 600 Volts 
(Cover is defined as the distance between the top ~urface of  direct burial 
cable, conduit, or other raceways approved for the purpose or duct 
and the finished grade.) 

Wiring Method 

Minimum 
Burial 

(inches) 

Direct Burial Cables 
Rigid Metal Conduit 
Rigid Nonmetallic Conduit Approved for 
Direct Burial without Concrete Encasement 
Other Approved Raceways '~ 

24 
0 

18 
18 

*Note: Raceways approved for burial only when concrete encased 
shall require a concrete envelope not less than two inches thick. 

Exception No .  3: Circuits rated at 25 volts or less shall have no 
minimum cover requirements.  

Exception No.  4: Lesser  depths are permit ted where cables and 
conductors  rise for  terminations or splices or where access  is.other- 
wise required. 

Exception No.  5: In airport runways,  including adjacent defined 
areas where trespass is prohibited, cable shall be permit ted to be 
buried trot less than 18 inches deep attd witholrt raceways,  concrete 
e n c a s e n l e n t  o r  equivalent. 
SUBMITTER: Fred Norton 
SUPPORTING-COMMENT: Twelve inches is about one shovel. 
pick or garden fork depth, especially in residential areas. There are 
more digging operations by amateurs in the single family dwelling 
area than anywhere else. Limiting the voltage or amperage of the 
circuit is not the answer. Elimination of the residential 12" exception 
is needed. 

There is no appreciable hazard for 24 volts sprinker control sys- 
tems or other similar systems, only inconvenience. A.minimum depth 
for under 25 volts is really not justifiable from a safety standpoint. 

Whenever the depth is reduced, and concrete poured over the in- 
stallation, some kind of extension of the protection to the side is 
necessary to prevent dig-ins from an angle or to cover shifting of 
cable during backfill. 

Rigid metal conduit functioned perfectly well for many 3)ears with 
no minimum cover requirement. 

With the changes in Exception No. 1 and rigid metal conduit depth 
elimination, the present Exception No. 6 is unnecessary. 

3Vz inches of concrete is standard slab thickness. Also 2 inches of 
poor grade concrete can be broken up easily. .  

Lastly, this proposal reduces the entire section in length. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Acceptable portions of content and intent are 
incorporated into the revision of Proposals 16, 19, and 20 through 25. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

300-5 Exception No. 2: Accept 
PROPOSAL NO. 18: Revise Exception No. 2 of Section 300-5 by 
deleting the reference to gasoline service station and commercial 
parking areas. 
SUBMITTER: Joseph C. Roohan, Chief Electrical Inspector, County 
of Los Angeles 
SUPPORTING COMMENT: To require a 24 inch burial depth for 
areas where paved is unreasonable and does little to the safety of 
these installations. 
PANEL RECOMMENDATION: Accept and renumber as Exception 
No. 3. 
PANEL COMMENT: Service station minimums are adequately 
covered in Section 514-8. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

300-5 Exception No. 3: Accept 
Secretary's Note: It was the action of the Correlating Committee 

that there was a lack of consensus in the voting. 
PROPOSAL NO. 19: Delete Exception No. 3. 
SUBMITTER: International Association of Electrigal Inspectors 
SUPPORTING COMMENT: In residential occupancies there is more 
chance of dig-ins at 12 inches than any other occupancies. Nearly 
any plant needs a hole of 12 inches or more to be properly planted. 
This is the area where direct burial cable will be used. 

The NEC has provided more safety for residential occupancies 
with GFCI 's  required yet in this article it allows circuits to be in- 
stalled in some outside areas with less protection. With this exception 
the Code is not consistent with its requiremefits for safety. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Breting, Day, D rapela, Landa, Lounsbury, 
Minto, Murphy, Sandstedt, Veit, Wells, Young 

NEGATIVE: Adams, Keith, Watson 
EXPL ,A~NATION OF VOTE: 

ADAMS: There is no supporting data submitted to justify deletion 
of this exception. All data reviewed by the Underground Technical 
Subcommittee in 1972 indicated a minimal shock hazard for this 
type installation. 

KEITH: There are thousands of lamp posts wired with UF  buried 
at an approximate 12" depth, and we have not been buried with 
adverse reports. To require 24" burial is not practical and asks for 
Code violations. 

WATSON: The supporting comment cites no adverse experience 
with 12 inch cover for residential branch circuits. This requirement 
was studied carefully before inclusion in the 1975 NEC and applies 
not,only to type NM cable but to other wiring methods which are 
allowed to be buried. 

300-5 Exception No. 3: Accept 
PROPOSAL NO. 20: Amend Exception No. 3 of Section 300-5 to 
include golf courses; thus reading: 

Except ion .No .  3: Residential  "'and go l f  coarse irrigatian" branch 
circuits .rated 300 volts or less and provided with overcarrent 'pro- 
tection o f  not more than 30 amperes  shall be permi t ted  with a cover 
requirement  o f  12 inches. 
SUBMITTER: Golf Course Builders of America, 725 15th St., N.W., 
Washington, D.C. 20005 
American Society of Golf Course Architects, 221 N. La Salle St., 
Chicago, IL 6060 I 
National Golf Foundation, Merchandise Mart Building, Chicago, 
i L 60601 
United States Golf Association, Golf House, Far Hills, NJ 0793 i 
American Society of Landscape Architects, 1750 Old Meadow Rd., 
McLean, VA 22101 
Associated Landscape Contractors of America, 1750 Old Meadow 
Rd., McLean, VA 22101. 
SUPPORTING COMMENT: Members of the Golf Course Builders 
of America and the American Society of Golf Course Architects 
include most of the major contractors and architects who specialize 
in building the nation's golf courses. It is the experience of these 
knowledgeable specialists that the new 24-inch cover is unnecessary 
13ecause most pipe branches and lateral pipe have only a 12-inch 
cover, particularly in the conversion from manual to automatic 
24-volt electrical systems. 

The 12-inch depth provides for easier and less costly maintenance 
to trace and repair breaks. Standard practices for tracing breaks are 
now obsolete in a 24-inch cover. In addition, most electrical solenoids 
are near the surface and do not require a deep cover elsewhere. 

Safety is not improved by a 24-inch depth, because contact with 
the 24-volt electrical system now used would not result in injury. 
For comparison, the residential circuits are at least 110 volts. 

Cost is another great disadvantage of a 24-inch ground cover, 
because of the tremendous footage involved in golf course irrigation 
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systems. Irrigation wiring averages from 40 to 60 miles. As an exam- 
ple, at three cents a foot for an additional 12:inch cover for 60 miles 
of wiring would add nearly $10,000 to construction costs--perhaps 
even more if the type of soil was more difficult to dig. 

Golf courses are wide open spaces and do not require unneces- 
sary burial depth for irrigation wiring. The present 12 and 18-inch 
coverage is and has been satisfactory. Any change would not con- 
tribute to public safety but would add great cost to golf course con- 
struction, perhaps so great as to discourage and reduce public golf" 
courses as a means of national recreation for Americans. 
PANEL RECOMMENDATION: Accept as revised in Proposal No. 
25. 
PANEL COMMENT: Same as for Proposal No. 25. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

300-5 Exception No. 4--(New): Accept 
PROPOSAL NO. 21: Exception No. 4 to read as follows: 

Except ion No.  4: Landscape  irrigation wiring o f  30 volts or less 
will be permi t ted  adjacent  to arid at tire same  depth as irrigation 
piping. Wirbrg shall have a min imum o f  6 inches cover. 
SUBMrI'TER: Southern Sprinkler Systems, Austin, Texas 
SUPPORTING COMMENT: Because irrigation piping is normally 
installed approximately twelve inches below land surface, it is evi- 
dent that there are many advantages in having the low voltage control 
wires installed at the same depth. There will be less cost to the cus- 
tomer if special deeper ditches for the wiring are not necessary. It 
will prevent accidental daniage to existing high voltage wires by the 
irrigation system installer and reduce later servicing problems that 
could be caused by the more deeper burial. 
PANEL RECOMMENDATION: Accept as revised ifi Proposal No. 
25. 
PANEL COMMENT: Same as for Proposal No. 25. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

300-5 Exception No. 4--(New): Accept 
PROPOSAL NO. 22: Amend Section 300-5 to read: 

Except ion No .  4: Landscape  Irrigation wiring o f  30 volts or less 
will be permi t ted  adjacent  to and at the sizme depth as irrigation 
piping. Wiring shall however  have a min imum o f  6 inches coverage.  
SUBM1TTER: Texas State Board of Landscape Architects, Austin, 
Texas 
SUPPORTING COMMENT: Landscaping irrigation s3?stems are gen- 
erally installed after all other trades have left the site. It is therefore 
usually impossible to determine the exact or even the approximate 
location of the existing utilities. 

By requiring us to bury irrigation wires, 30 volts or less, at the same 
24" depth, the following problems are created: 

1. Ditching for irrigation wiring will frequently result in damage to 
existing wires. Not all damage to existing wiring will be easily de- 
tected and it is therefore possible for this irrigation wiring, with a 
thin insulation, to come into direct contact with bare high voltage 
wiring. The problem is aggravated when it is realized that most of 
these ditches are backfilled and water settled. The introduction of 
water in the area where cable insulation has been damaged would 
be extremely dangerous for the workers. 

2. Contact with the high voltage wiring could be extremely danger- 
QUS, or fatal, to the machine operator. This point cannot be over 
emphasized. 

3. The additional depth, below the piping system; will result in 
unnecessary additional expense to the owner. 

4. It will be extremely difficult to service this wiring if it is buried 
8 to 12 inches below the piping of the sprinkler system. 

For the reasons stated above, the Board feels that it is extremely 
dangerous for irrigation wiring to be buried at the 24" depth and we 
ask for an immediate variance which would allow it to be buried next 
to and protected by the irrigation system piping. 
PANEL RECOMMENDATION: Accept as revised in Proposal No. 
25. 
PANEL COMMENT: Same as for Proposal No. 25. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

300-5 Exception No. 4--(New): Accept 
PROPOSAL NO. 23: Amend Section 300-5, Exception No. 4, as 
follows: 

Except ion No .  4: Landscape  Irrigation wiring o f  30 volts or less 
will be permi t ted  adjacent  to and at ttre same  depth as h'rigation 
piping. Wiring shall have a min imum o f  6 inches cover. 
SUBMITTER: Austin Lawn Sprinklers Association, Austin, Texas 
SUPPORTING COMMENT: Landscape irrigation systems are usually 
installed after all other work has been done on the site. It is impos- 
sible to determine the exact or even approximate location of the 
existing utilities. 

By requiring irrigation wiring of 30 volts or less to be buried 24" 
deep, the following are created: 

1. D!tchin.g for irri.gation wiring will frequently result in damage 
to existing wires or p~pes. 

2. It cannot be over emphasized that contact with the high voltage 
wiring could be extremely dangerous, even fatal, to the machine 
operator. 

3. The additional depth will result in unnecessary additional ex- 
pense to the owner. 

4. It would be extremely difficult to service wiring if it is buried 
8 to 12 inches below the piping of the sprinkler system. 

For the above reasons, this Association feels that it is extremely 
dangerous for irrigation wiring to be buried at the 24" depth and we 
ask for an immediate variance which would allow it to be buried 
next to and protected by the irrigation system piping. 
PANEL RECOMMENDATION: Accept as revised in Proposal 25. 
PANEL COMMENT: Same as for Proposal 25. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

300-5 Exception--(New): Accept 
PROPOSAL NO. 24: Exception to r~ad: 

Exception: Underground Branch Circuits f o r  Low  Voltage Land- 
scape Lighting trot exceeding 13 volts. Provided with integral over  
current protection o f  trot more than 30 amperes .  As  permi t ted  by 
Except ion No .  I ,to Sect ion 725-11 and installed with U F  Cable  or 
other cable approvedJbr  the purpose  shall be permi t ted  with a min- 
imum cover o f  nine inches. 
SUBMITTER: Humphrey A. Lee, Jr., Corolite Division of Inter- 
matic, Inc. 
SUPPORTING COMMENT: *Low Voltage Landscape illumination is 
generally installed as the last phase in new construction. It is also 
very often installed as an improvement to existing areas, where loca- 
tion of other utilities is either unknown or uncertain. 

The present requirement of installing *Low Voltage wiring with a 
minimum cover of 24" or in residential areas at 12" can lead to haz- 
ardous consequences not to mention damage to existing services such 
as gas, water, sewage, communication, and other under ground 
utilities. 

The intent of Low Voltage Landscape Lighting is to reduce poten- 
tial hazard in out of door areas. 
*Low Voltage 13 volts or under. 
PANEL RECOMMENDATION: Accept as revised in Proposal 25. 
PANEL COMMENT: Same as for Proposal 25. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

300-5 Exception--(New): Accept 
P/IOPOSAL NO. 25: Amend Section 300-5, Table 300-5 Minimum 
Coyer Requirements 0 to 600 Volts, by adding: 

Except ion:  Branch circuits Jbr the control o f  irrigation sys tems  
which are limited to not  more  titan 30 volts and I00 volt amperes  and  
are installed with U F  or other" approved cable shall be permi t ted  with 
a min imum cover  requirement  o f  nine (9) inches. 
SUBMITTER: Sprinkler Irrigation Association, American Society of 
Irrigation Consultants, American Society of Golf Course Architects, 
Associated Landscape Contractors of America, Inc., Landscape In- 
dustry Council, Northern California Turfgrass Council, Texas State 

, Board of Landscape Architects. 
SUPPORTING COMMENT: When part of a new project, irrigation 
system construction is the last phase, staked out and installed to the 
finished grade after all other utilities are in place and covered. Since 
valve locations cannot be accurately determined prior to staking, pre- 
burial of control wiring is not feasible. 

Many irrigation projects consist of installation or renovation of 
systems on established properties where location and depth of 
existing utilities is uncertain or unk0own. In renovation, low voltage 
irrigation control wiring is often installed over the entire network of 
existing irrigation system piping for the purpose of converting man- 
ually controlled systems to automatic operation. 

Because of the nature of this work, recent changes in the National 
Electrical Code have created new and unnecessary hazards and prob- 
lems for the irrigation industry. Inspectors using the current code are 
enforcing the 24" minimum cover requirement for direct burial cable 
from Table 300-5 because of its titled coverage of 0 to 600 volts. 
Changes in Article 725 have confused the issue concerning traditional 
Class 2 circuits of 30 volts and 100 volt amperes upon which the en- 
tire irrigation industry has for" many years based the design and con- 
struction of its nominal 24 volt automatic control equipment. Most, if 
not all such equipment is approved by Underwriters Laboratories for 
the application in question.. Many controllers carry a designation of 
Class 2 circuit. Further, Article 725 fails to address either direct 
burial application or acceptable form, even if irrigation control circuits 
can be determined to still fall into the Class 2 category. This omission 
reverts inspectors back to Table 300-5 in lieu of other guidance within 
the Code. 
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This imposition of a 24" minimum cover requirement for low volt- 
age irrigation control circuits creates the following dangers and 
problems: 

1. Installation at the same 24" depth required for high voltage wiring 
can be extremely dangerous or fatal to'operators of trenching equip- 
ment or vibratory plows if high voltage cables are contacted. Exten- 
sive cross trenching required for irrigation systems multiplies this 
potential. 

2. Possible undetected insulation damage to high voltage cable at a 
cross-over point with low voltage irrigation wiring at the san~e depth 
could create a potential cross connection as a result of compaction, 
settling, expansion and contraction, which could be extremely dan- 
gerous and could also create a possible fire hazard in interior mounted 
low voltage control equipment. 

3. A 24" depth places irrigation circuits at or below the depth of 
other underground utilities such as pressure water and gas supplies, 
communications circuits, drainage and sewer lines, creating unneces- 
sary potential for damage to those utilities and related hazards to the 
installer and property, owner. 

4. A requirement to place low voltage irrigation wiring for auto- 
mation of existing manually operated systems below the depth of the 
entire network of system piping, which is seldom installed at a 24" 
depth for purposes of safety as outlined herein, renders this standard 
practice virtually impossible without incurring system damage. 

5. A 24" cover requirement where rock or hard pan is encountered, 
as is often the case on golf courses, parks, and other large natural 
areas which may require many miles of control wiring, renders low 
voltage automation of such systems totally unfeasible. 

6. Detection and repair of breaks, damage, or faulty connections in 
low voltage wiring with 24" cover, especially if below the system 
piping, becomes extremely difficult or impossible under existing 
industry standa'rds. 

The irrigation industry, which has designed and built its entire low 
voltage control concept on the basis of previous National Electrical 
Code specifications in the interest of safety, finds the present situation 
totally self-defeating in that it actually creates unnecessary hazards. 
The simplest means of remedying the current problems is the addition 
of a specific exception under Table 300-5, the primary problem 
source, which clearly spells out the limitations for low voltage irriga- 
tion control circuits rather than relating to Class 2 or other circuit 
classifications which are subject to change, and which also provides 
guidance .as to acceptable cable type for this specific direct burial 
application. 
PANEL RECOMMENDATION: Accept as revised to read: 

Exception No. 7: Circuits for the control o f  irrigation and land- 
scape lighting systems which are limited to not more than 30 volts and 
are installed with Type UF or other approved cable shall be lJermitted 
with a minimum cover o f  6 inches. 
PANEL COMMENT: As revised this proposal incorporates the prime 
content and intent of Proposals 20 through 25. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

I 

300-5 Exception No. 6re(New): Reject 
PROPOSAL NO. 26: Amend Section 300-5 by adding the following 
Exception No. 6 under (a): 

Exception No. 6: Lesser depths shall be permitted where s,pple- 
mental mechanical protOction is provided for direct buried cables and 
the supplemental mechanical protection is listed for use at a specific 
lesser depth o f  burial. 
SUBMITTER: J. E. Kreuzer, Electrical Products Division, Midland- 
Ross Corporation. 
SUPPORTING COMMENT: The present code recognizes only two 
methods of providing supplemental mechanical protection to direct 
burial cables and reducing the depth of burial below 24". These are 
approved raceways and]or at least 2" of concrete. With the concrete 
or rigid metal conduit, the depth of burial may be 6" or, with other ap- 
proved raceways, it must be at least 18". There is no provision to 
recognize either an approved raceway at depths between 6" and 18" 
or some other form of protection at any depth less than 24". Con- 
crete, plastic, ceramic and metal enclosures, other than raceways 
as defined in the NEC can provide adequate mechanical protection 
to direct burial cables under 24" and are often used in this manner by 
utilities, t 

This proposal offers a vehicle by which these items can be evaluated 
and rated with regard to the proper depth of burial for safe use under 
the National Electrical Code. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: No specific recommendataons included in 
proposal. 
VOTE ON PANEL RECOMMENDATION:  

AFFIRMATIVE:  Adams, Day. Drapela, Keith, Landa, Louns- 
bury, Minto, Murphy, Sandstedt, Veit, Watson, Wells. Young 

NEGATIVE: Breting 
EXPLANATION OF VOTE: 

BRETING: The present code does not make provision for burial of 
cable at any depth less than 18 inches unless installed in Rigid Metal 
Conduit. There are other forms of protective.devices, such as a 

domed metallic or nonmetallic cover, metal trough, or similar con- 
structions which could provide suitable protection at depths from 6 
im:hes to 18 inches. The proposal would provide a means for the 
enforcing authority to accept these devices. In connection with the 
text of the proposal, it is recommended that it be revised to "Excep- 
tion No. 7" and that "listed" be changed to "'approved" in the fourth 
line of the proposed exception. 

Table 300-5: Accept 
PROPOSAL NO. 14: In the parenthetical definition of cover in the 
heading of Table 300-5 delete the words "or duct". 
SUBMITTER: CMP8 
SUPPORTING COMMENT: In the "Standard Terms" section of the 
Style Manual the word "ducts" is to be used only for air handlifig 
purposes, not as raceways. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Adams, Breting, Day, Drapela, Landa, Louns- 
bury, Minto, Murphy, Sandstedt, Veit, Watson, Wells, Young 

NEGATIVE: Keith 
EXPLANATION OF VOTE: 

KEITH: The word "duct" is the generally accepted industry def- 
inition for an underground pipe, tube, or conduit used for wire and 
cable and usually connotes a nonmetallic material. The Style Manual 
is not realistic in not recognizing this useage of the word "duct." See 
headings of Tables 310-49 and 310-50 and accompanying notes. 

Table 300-5: Accept 
PROPOSAL NO. 15: Add to Table 300-5 as the third line of the table 
the following: 
Intermediate Metal Conduit . 6 
SUBMITTER: Allied Tube and Conduit Corporation 
SUPPORTING COMMENT: This proposal adds intermediate metal 
conduit to Table 300-5. Tentative Interim Amendment No. 207 dated 
June 11, 1975, made this addition to the 1975 Code to correct the 
omission of intermediate metal conduit due to inadvertent error in 
correlation. This proposal is in accordance with Part C--Rules of 
Procedure--Tentative Interim Amendments to the National Elec- 
trical Code, Section 110, Paragraph 116 of the Rules of Procedure 
for the NFPA Electrical Section and the National Electrical Code 
Committee. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

300-5(d): Reject 
PROPOSAL NO. 27: Substitute "mechanical damage" for "physical 
damage." 
SUBMITTER: American Iron and Steel Institute 
SUPPORTING COMMENT: See reason for proposal in Article 100 
Definitions, to add a definition for Mechanical Damage. See also 
Section 300-4, Proposal No. 7. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Same as for PropOsal 7. 
VOTE ON PANEL RECOMMENDATION:  

AFFIRMATIVE:  Adams, Breting, Day, Drapela, Ke'ith, Landa, 
Lounsbury, Minto/Murphy, Sandstedt, Veit, Watson, Young 

NEGATIVE: Wells 
EXPLANATION OF VOTE: I 

WELLS: Same as for Proposal 7. 

300-5(d): Reject 
PROPOSAL NO. 28: Revise the first sentence of Section 300-5(d) to 
read, "Conductors emerging from the ground shall be enclosed in 
enclosures or raceways approved for the purpose, or as Type MC 
metal-clad cable." 
SUBMITTER: James M. Daly, The Okonite Company 
SUPPORTING COMMENT: Type MC cable will provide the physical 
protection required for the service conductors. Type MC cables must 
meet more stringent physical requirements than Schedule 80 rigid 
nonmetallic conduit. The Underwriters Laboratories test require- 
ments are as follows: 

Schedule 80 
Type MC Cable ' Nonmetallic Conduit 

Crush Test 2000 Ibs. on cable 2000 lbs. on 6" 
between a flat steel sample 
plate and a 3/4" drill 
rod perpendicular to 
the cable axis. 

Impact Test 50 foot--pounds 150 to 525 foot 
on cable laid across pounds of conduit 
a/4" drill rod on fiat surface. 
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PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Contingent on acceptance of Type MC by 
Panel 7. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

physical damage shall be rigid metal condtfit, intermediate metal 
conduit, rigid nonmetallic conduit-Schedule 80 or equivalent." 

This accepts the intent of Proposal 29, modifies Proposal 30, and 
rejects Proposal 31. 

300-5(d): Reject 
PROPOSAL NO. 29: Add "intermediate metal conduit" to Section 
300-5(d) so that revised text reads as follows: 

(d) Protection From Damage. Conductors emerging from the 
ground shall be enclosed in enclosures or raceways approved for the 
purpose. Raceways installed on poles shall be of rigid metal conduit, 
"intermediate metal conduit," PVC Schedule 80, or equivalent. The 
enclosures or raceways shall extend from below the grou'nd line up to 
a point eight feet above grade. Conductors entering a building shall be 
protected by an approved enclosure or raceway from below the 
ground line to the point of entrance. 
SUBMITTER: Allied Tube and Conduit Corporation 
SUPPORTING COMMENT: This proposal adds intermediate metal 
conduit to Section 300-5(d). to correct its omission due to inadvertent 
error in correlation in the 1975 Code. The ability of intermediate 
metal conduit to provide protection from physical damage has been 
documented in the original Underwriters Laboratories Inc., Fact 
Finding Report submitted as part of the supporting comment for the 
proposal to adopt Article 345 Intermediate Metal Conduit, in the 
1975 Code. Intermediate Metal Conduit was added to Section 
710-3(b)(I) Protection From Damage, in the 1975 Code to correct 
omission in correlation by Tentative Interim Amendment No. 208 
dated June 11, 1975. 
PANEL RECOMMENDA'I:ION: Reject 
PANEL COMMENT: Specific mention of raceway no longer needed 
with acceptance of Proposal 30. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Adams, Day, Drapela,.Keith, Landa, Louns- 
bury, Minto, Murphy, Sandstedt, Veit, Wells, Young 

NEGATIVE:  Breting, Watson 
EXPLANATION OF VOTE: .- 

BRETING: Same as Proposal 30. 
WATSON: Same as Proposal 30. 

/ 

300-5(d): Accept 
Secretary's Note: It was the action of'the Correlating Committee 

that the Correlating Committee agrees with the views expressed in 
the negative comments.  
PROPOSAL NO. 30: Amend Sections 300-5(d) and 710-3(b)(1)-- 
Protection from Damage, to read: 

(d) Conductors emerging from the ground shall be mechanically 
protected by enclosures or raceways approved for the purpose ex- 
tending from the ground line up to a point 8 feet above finished grade. 
Conductors entering a building shall be mechanically protected by 
enclosures or raceways approved for the purpose extending from the 
ground line to the point of entrance. 
SUBMITTER: Manufacturing Chemists Association 
SUPPORTING COMMENT: There is no good reason for these two 
sections of the Code to be different. 

Both sections are too restrictive as written. Experience has shown 
that the present methods guarantee an early failure of medium voltage 
conductors emerging from the ground by forcing the user to "pull-in" 
shielded medium voltage cable into a vertical conduit riser where a 
"'lay-in" installation in many cases, such as in a cable tray equipped 
with louvered covers, as an example, reduces the installation damage 
to the cable from over bending, snagging, and excessive side wall 
pressure. 
PANEL RECOMMENDATION: Accept as revised: Revise 300-5(d) 
to read: 

Conductors emerging from the ground shall be protected by en- 
closures or raceways approved for the purpose extending from below 
the ground line to a point 8 feet above finished grade. Conductors 
entering a building shall be protected by enclosures or raceways 
approved for the purpose extending from below ground to the point 
of entrance. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE: .Adams .  Day, Drapela, Keith, Landa, Louns- 
bury, Minto, Murphy, Sandstedt, Veit, Wells, Young 

NEGATIVE:  Breting, Watson 
EXPLANATION OF VOTE: 

BRET1NG: The naming of specific raceways which are approved 
for the purpose aids in the understanding and application of this 
Section of the Code. I concur with the suggested revision of the sec- 
ond sentence to read: "Raceways installed exposed to physical 
damage shall be rigid metal conduit, intermediate metal conduit, 
rigid nonmetallic conduit-Schedule 80 or equivalent." 

WATSON: NEMA'S recommendation for Proposals 29, 30, and 
31 is to accept Proposal 30 as amended and to revise the second 
sentence of Section 300-5(d) to read: "Raceways installed exposed to 

300-5(d): Reject 
PROPOSAL NO. 31: In the second sentence change "Schedule 80" 
to "rigid nonmetallic conduit." 0 
SUBMITTER: Thermoplastic Conduit, Duct & Accessories Section 
of National Electrical Manufacturers Association 
SUPPORTING COMMENT: Schedule 40 PVC Conduit is widely. 
used for this application in those areas specified in Article 90-2(b) and 
(c) and provides satisfactory protection from damage in many in- 
stances. Tile determination should be on an individual basis depend- 
ing upon the severity of the expected physical damage to which the 
conduit may be subjected. 

The impact resistance of PVC Schedule 40 is excellent (see Table 
1). The crush resistance is also good (Table I1). The fact that PVC 
Schedule 40.Conduit's deformation is not permanent means that in 
specific instances when the conductors are not damaged the Schedule 
40 PVC conduit is preferable. Table 1 and Table 2 are included in 
Supporting Comment of Proposal No. 125, 347-2. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Specific mention of raceway type no longer 
required as per Proposal 30. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Adams, Day, Drapela, Keith, Landa, Louns- 
bury, Minto, Murphy, Sandstedt, Veit, Wells, Young 

NEGATIVE:  Breting, Watson 
EXPLANATION OF VOTE: 

BRETING: Same as for Proposal 30. 
WATSON: Same as for Proposal 30. 

300-5(f): Accept 
PROPOSAL NO. 32: in this section on backfill, delete the word 
"ducts" in the third and fifth lines and substitute the word "'raceways." 
SUBMITTER: CMP8 
SUPPORTING COMMENT: In the Standard Terms section of the 
Style Manual the word "ducts" is to be used only for air handling 
purposes, not as raceways. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
COMMENT ON VOTE: 

KEITH: In 300-5(f) suggest replacing "ducts" with "conduits, 
raceways," etc. Also replace "ducts" in Exception 6 to Table 300-5 
with "conduits." This is not contrary to negative on Proposal 14 as 
the word "duct" should be retained in the heading. 

300-5(g): Reject 
PROPOSAL NO. 33: Amend Section 300-5(g) to read: 

(g) Protection From Moisture. Conduits or raceways through which 
moisture may contact energized live parts shall be sealed or plugged 
at either or both ends. "Where condensation of ground moisture is 
likely, the enclosure shall be ventilated or the entry point of under- 
ground conductors shall be provided with a seal or a close-fitting 
barrier." 
SUBMITTER: O. G. Wedekind, Underwriters Laboratories Inc. 
SUPPORTING COMMENT: Underground services, branch ancl 
feeder circuits are becoming increasingly common but so far the NEC 
provides no information on the protection of electrical equipment 
connected to such circuits from the effects of condensation of mois- 
ture entering through the entry means for conductors• Even with 
adequate insulating materials and spacings, dirt-contaminated in- 
sulation may fail when subjected to condensed moisture. Sealing or 
ventilation are helpful in preventing the accumulation of moisture 
laden air in electrical enclosures. 
PANEL RECOMMENDATION: Reject 

• PANEL COMMENT: Proposal is primarily a design consideration. 
Moisture problem adequately covered in present Code. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Adams, Day, Drapela, Keith, Landa. Louns- 
bury, Minto, Murphy, Sandstedt, Veit, Watson, Wells, Young 

NEGATIVE:  Breting 
EXPLANATION OF VOTE: 

BRETING: Reports of field problems in switchboards and similar. 
equipment from the condensation of ground moisture introduced 
through underground services would indicate that the moisture 
problem is not adequately covered and that further guidance is 
needed. 
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350-(j)--(New): Reject 
PROPOSAL NO. 34: Add new Section 300-50) to read as follows: 

(j) Post and Pedestal Type Enclosures. A self-supporting post type 
enclosure shall ektend not less than 24 inches below grade and shall 
have a smooth-edged conductor opening not less than 18 inches below 
grade. A close-fitting concrete collar shall be placed around the post 
at grade level. 

A post-type enclosure supported by a building i3r other structure 
requires no concrete collar. 

A pedestal-type enclosure shall be secured to a concrete slab ex- 
tending beyond each side of the enclosure. 
SUBMITTER: O. G. Wedekind, Underwriters Laboratories Inc. 
SUPPORTING COMMENT: Power outlets, meter sockets and service 
equipment using post or pedestal type enclosures are recognized 
methods of terminating underground sources of supply. The trenching 
operation results in unstable soil condition prior to settling. The 
concrete collar or slab together with the prescribed depth of the buried 
portion of post-type enclosures will provide increased bearing surface 
while the soil settles, minimizing tilting of the enclosure and possible 
conductor damage from the metal edge of a post. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: This is a design consideration and need not be 
a Code requirement. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

300-6(a): Reject 
PROPOSAL NO. 35: Section 300-6(a)--the last sentence should read: 

When boxes or cabinets have an approved system of organic coat- 
ings "and provision for drainage of condensed moisture" and are 
marked "Raintight" or "Outdoor Type," they shall be permitted out 
of doors. 
SUBM1TTER: David J. Ball, Newport News Shipbuilding 
SUPPORTING COMMENT: This chafige is needed because changes 
in temperature in high humidity climates such as the east coast cause 
the enclosure to accumulate water from condensation and presents 
the same hazard as rainwater. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Such practice is not prohibited by present Code. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

300-6(a): Accept 
PROPOSAL NO. 36: Modify the last sentence in Section 300-6(a) to 
add "Rainproof" as follows: 
. . .  Wheh boxes or cabinets have an approved system of organic 
coatings and are marked "Raintight," "Rainproof" or "Outdoor 
Type," they shall be permitted out of doors. 
SUBMITTER: National Electrical Manufacturers Association 
SUPPORTING COMMENT: This'would make Section 300-6(a) com- 
patible with the definitions of raintight and rainproof in Article 100 
which recognizes that the enclosures are exposed to the rain. Also, 
the definition of weatherproof states "Rainproof, raintight or water- 
tight equivalent can fulfill the requirements for weatherproof . . . .  " 
Therefore, it seems to be the intent of the Code that rainproof be 
included along with raintight as qualifying for outdoor use. 

Many other sections in the Code such as 110-11, 370-5, 345-5, 
346-4, 348-4, 373-2, 380-4, 384-5 and 384-17 make reference to 
weatherproof enclosures or to this Section 300-6 and a change would 
assist in making the proper application. 

The Underwriters Laboratories Inc. has started to accept both 
raintight and rainproof enclosures for outdoor use as indicated in 
their Standard for Safety UL-508 Industrial Control Equipment. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

300-6(b): Accept 
PROPOSAL NO. 37: Revise Section 300-6(b) so that revised text. 
reads as follows:' 

(b) Ferrous or nonferrous metal raceways, cable armor, boxes, 
'cable sheathing, cabinets, elbows, couplings, fittings, supports, and 
support hardware shall be permitted to be inst~lled in concrete or in 
direct contact with the earth, or in areas subject to severe corrosive 
influences when made of material judged suitable for the condition, or 
when provided with corrosion protection approved for the condition. 
SUBMITTER: Allied Tube and Conduit Corporation 
SUPPORTING COMMENT: This proposal is for the l~Urpose of 
clarifying the intent of Section 300-6(b). Present wording is often 
misinterpreted to mean that raceways, cable armour, boxes, fittings, 
etc., cannot be installed in concrete or in direct contact with the earth 
regardless of the corrosion protection applied to the product. This 
positive approach to such installation is less apt to be misunderstood 
and clarifies the intent of the Section. 

PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

300-6(c) FPN: Reject 
PROPOSAL NO. 38: Replace the fine print note which is the last 
paragraph of Section 300-6 with a paragraph in full size type as 
follows: 

In locations where severe corrosive conditions are present, such as 
wet or damp areas where acid and alkali chemicals are handled or 
stored, enclosures, conduit, and fittings shall have the extraordinary 
resistance to corrosion prescribed for Type 4X enclosures in ANSI 
C19.4--1973. Severe corrosive conditions may also be prese13t in 
portions of meat-packing plants, tanneries, glue houses, and some 
stables; installations immediately adjacent to a seashore and swim- 
ming pool areas; areas where chemical de-icers are used; and storage 
cellars or rooms for hides, casings, fertilizer, salt, and bulk chemicals. 
Where metal conduit and fittings are used in such locations they shall 
have a degree of corrosion resistance greater than that described in 
(a) above. 
SUBM1TTER: Allen-Bradley Company 
SUPPORTING COMMENT: "Type 4X" has been used by the circuit 
breaker, industrial control, panelboard, switchboard, enclosed switch 
and other service equipment industries to designate an enclosure 
which is watertight and has a high degree of resistance to the corro- 
sion likely to occur in the locations described in the present fine print 
note. The conventional coatings of zinc, cadmium or enamel are 
unable to withstand the severe corrosion caused by the combination 

.of moisture with acids or alkalies. Industry has offered stainless steel 
and non-metallic enclosures for such applications for more than 10 
years. Although the ANSI standard cited is for industrial control, 
other ANSI standards and NEMA standards for the product lines 
listed above prescribe the same performance requirements and have 
done so since 1969. Type 4X enclosures with suitable conduit and 
fittings not only provide better protection during the life of an instal- 
lation, their cost is less than that of installing and then replacing en- 
closures and conduit runs which have deteriorated. Equipment which 
is not properly protected against adverse environmental conditions 
rapidly becomes unsafe. The Code should adopt the terminology of 
the electrical industry where such terminology can assist electrical 
contractors,journeymen and inspectors in making proper applications. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Adequately covered in present Code. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

300-7: Reject 
PROPOSAL NO. 39: Amend Section 300-7 in second line to read: 
as in refrigerating or cold storage plants, "or from indoors to out- 
doors," circulation of air . . . .  
SUBMITTER: Ralph H. Lee, Wilmington, Delaware 
SUPPORTING COMMENT: Probably the most widespread instance 
of "different temperature" exposure is a raceway extending from the 
in'side of a heated structure to the cooler outdoors. This condition 
permits warm, usually moist air from inside to pass to the outdoor 
portion, where the moisture condenses, drawing down into electrical 
equipment and initiating tracking failure 'and possible fire. Such a 
condition has caused many equipment failures, with appreciable fire 
hazard. A barrier to the exchange of indoor air to the outdoor portion,, 
sudh as a Duxseal plug in the conduit, is necessary to prevent such 
malfunction. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Specific conditions already adequately covered 
by present wording. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Adams, Breting, Day, Drapela, Young, kanda, 
Lounsbury, Minto, Murphy, Sandstedt, Veit, Wells 

NEGATIVE:  Keith, Watson 
EXPLANATION OF VOTE: 

KEITH: The addition of the indoors/outdoors situation is worth- 
while and has been neglected. 

WATSON: The proposed additional phrase is not a requirement 
but is part of an explanatory clause. Probably that situation most 
frequently encountered is with circuits which extend from outdoors 
to indoors. It seems reasonable that this example of the application of 
the requirement be included in Section 300-7. 

NEMA suggests adding the following phrase in place of the words 
suggested by Mr. Ralph Lee, "or from any normally warmer area to 
a cooler area." 

300-13: Reject 
PROPOSAL NO. 40: Add to Section 300-13: 

All 15 to 20 amp branch circuits shall be continuous by splicing 
through receptacle boxes and switch boxes. 
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The method of installing receptacles and switches shall be done by 
tapping off the branch circuit. 
SUBMITTER: Christian Worhle, Long Island Chapter 
SUPPORTING COMMENT: By using the tapping off system it would 
eliminate drawing current from as many as 20 screw connections in 
cases where there are 10 receptacles on a branch circuit. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Current practices satisfactory. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

300-15(b): Reject 
PROPOSAL NO. 41: Change "metal-clad cable" in third line to read, 
"Type AC cable, Type MC cable,". 
Delete "aluminum-sheathed cable, copper-sheathed cable," in fourth 
line. 
SUBMITTER: James M. Daly, The Okonite Company 
SUPPORTING COMMENT: Contingent upon acceptance of Proposal 
No. 20, Articles 331, 332, 333 and 334 to consolidate cable Types 
ALS, CS, and MC into one Article and Type AC into a separate, new 
Article 333. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Same as for Proposal 28. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

t 

300-15(b) Exception No. 5: Accept 
Secretary's Note: It was the action of  the Correlating Committee 

that the Correlating Committee agrees with the views expressed in the 
negative comments.  
PROPOSAL NO. 42: Change first sentence of 300-15(b) Exception 
No. 5: 
Remove "A device" and substitute "Wiring devices with integral 
enclosures" approved for the purpose . . . .  
SUBMITTER: R. Noffke, AMP Inc. 
SUPPORTING COMMENT: To be consistent with other sections of 
the Code, it is recommended that CMP8 substitute the above which 
more adequately describes the type of wiring devices in question. 
Further, 2 new proposals for 1978 National Electrical Code (Article 
100 and Article 336-13) both refer to wiring devices with integral 
enclosures. 
PANEL RECOMMENDATION: Accept /' 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Adams, Breting, Day, Drapela, Keith, Louns- 
bury, Murphy, Sandstedt, Veit, Watson, Wells, Young 

NEGATIVE:  Landa, Minto 
EXPLANATION OF VOTE: 

LANDA: My vote is to reject these proposals, the reason being 
that these devices constitute a mechanical hazard to the homeowner. 
Even though "approved for the purpose" they are responsible for a 
homeowner to replace without specialized tools and equipment. 

M1NTO: My vote to reject these proposals is consistent with my 
previous position against including anything in the Code which clearly 
violates the intent of Section 90- I. Assuming an installation of these 
boxless devices was made properly, there is no simple, nonhazardous 
way for the homeowner or occupant to replace a defective device, 
short of tearing down a part of the wall or ceiling. And, it is impossible 
to make changes and extensions out of existing outlets, a very com- 
mon need for the homeowner. 

It would be interesting to ask some of the Consumer Protection 
Agencies to comment on this type of wiring, particularly since it is 
approved in the "One- and Two-Family Dwelling" Code. 

300-15(b) Exception No. 5: Accept 
Secretary's Note: It was the action of  the Correlating Committee 

that there was a lack of  consensus in the voting. 
PROPOSAL NO. 43: Revise to read: 

Exception No.  5: ,~ device approved for  the purpose and having 
brackets that securely fasten the device "to a structural member" ill 
walls or ceilings o f  "'conventional on-site" f rame construction fo r  use 
with nonmetallic-sheathed cable shall be permitted without a separate 
box. 

See Section 336-5, Exception No. 2, 545-10, 550-8(j), and 551-15(a) Excep- 
tion. 
SUBMITTER: CMP8 
SUPPORTING COMiVIENT: In the processing of Official Interpreta- 
tion 75-2 the question submitted to,the interpretations committee and 
later for special ballot by CMP8 included specific reference to "con- 
ventional on-site frame construction" as follows: 

Question No. 1: Does Section 300-15(b), Exception No. 5, recog- 
nize the use of a boxless device that has been approved for the pur- 
pose and that complies with the mounting requirements of Section 
300-15(b), Exception No. 5, and all other applicable NEC require- 
ments when mounted in walls or ceilings "of conventional on-site 

frame construction" at the time of initial installation of the wiring 
sytem? r 

The instructions to the panel prior to their ballot also included 
reference to "a separately furnished metal mounting bracket used for 
stud mounting during rough-in and a clip on thebracket to hold a loop 
of nonmetallic sheathed cable in position for later use." . 

An action was taken by the correlating committee subsequent to 
the ballots that "on the basis of the reports received from CMP's 
7 and 8 on Official Interpretation 75-2, no conflict exists in the re- 
quirements between Sections 300-15(b)and 336-11 of the 1975 
National Electrical Code. 

The proposed revision of Exception No. 5 incorporates the direc- 
tion and instruction of Official Interpretation 75-2. 
PANEL RECOMMENDATION: Accept and incorporate Proposal 42. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Adams, Day, Drapela, Lounsbury, Murphy, 
Veit, Wells, Young 

NEGATIVE:  Keith, Landa, Minto, Sandstedt 
NOT VOTING: Breting, Watson 

EXPLANATION OF VOTE: 
KEITH: Present NEC wording adequate. 
LANDA: Same as for Proposal 42. 
MINTO: Same as for Proposal 42. 
SANDSTEDT: The proposal wording "to a structural ,mrmber" if 

finally accepted provides the submitter with the advantage of pos- 
sibly making its competitors' items not acceptable. The wording 
should be "mounting means approved for the purpose." Integral en- 
closure wiring devices should be acceptable if listed as the result of 
a UL test program. 
COMMENT ON VOTE: 

BRETING: It is advisable that UL refrain from voting and main- 
tain a neutral position on this proposal since a study is underway 
relating to the mounting means for.such devices.- 

WATSON: Because of a stalemate in its interested product sec- 
tion, NEMA has not yet developed a recommendation for Proposal 
No. 43. 

300-16(a): Reject 
PROPOSAL NO. 44: Change "metal-clad cable" to "Type AC cable, 
Type MC cable,". 
Delete "aluminum-sheathed cable,". 
SUBMITTER: James M. Daly, The Okonite Company 
SUPPORTING COMMENT: Contingent upon acceptance of Pro- 
posal No. 20, Articles 331, 332, 333 and 334 to consolidate cable 
Types ALS, CS, and MC into one Article and Type AC into a sepa- 
rate, new Article 333. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Same as for Proposal 28. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

300-17 FPN: Accept 
PROPOSAL NO. 45: Add "flexible metallic tubing, Section 349-12;" 
SUBMITTER: Anaconda Metal Hose, The Anaconda Company, 
Brass Division 
SUPPORTING COMMENT~ A new Article 349--Flexible Metallic 
Tubing has been proposed for the 1978 NEC. The subject reference 
should be added when the proposal for Article 349 is accepted. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

300-18 Exceptions No. 1 and No. 2: Reject 
PROPOSAL NO. 46: 

Exception No.  1: Exposed raceways having removable cover or 
capping. 

Exception No.  2: Raceways  with fittings through which pulling 
o f  wires aJ'ter complete installation o f  the raceway is difficult may 
be approved for  assembly after the wires are pulled when: 
1. The conditions o f  installation are such that the use o f  ordinary. 
fittings with covers to facilitate pulling o f  conductors is not practical; 
2. The fittings are used at a terminal point o f  the raceway, Mr at loca- 
tions approvedJ~)r tile condition; 
3. The raceway and fittings will not be concealed and the installation 
o f  additional conductors is not likely. 
SUBM1TTER: J. T. Duffy, Underwriters Laboratories Inc. 
SUPPORTING COMMENT: The short radius and similar fittings have 
been in existence for some 75 years and have been used in large qtian- 
tities to provide a suitable component of a zomplete raceway. It is 
recognized that such fittings are used only where an installation has 
unique problems such as space, close grouping controls in industrial 
applications and the like. Exception No. 2 as presented above pro- 
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vides direction for the installer, designer and inspection authority 
with respect to the intended use and limitations of such devices. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: Proposal has too many vague requirements such 
as "difficult," "not practical," and "not likely.'" 
VOTE ON PANEL RECOMMENDATION:  

AFFIRMATIVE:  Adams, Breting, Day, Drapela, Landa, Louns- 
bury, Minto, Murphy, Veit, Watson, Wells, Young 

NEGATIVE: Keith, Sandst'edt 
EXPLANATION OF VOTE: 

KEITH: This proposal recognizes a situation that needs covering 
in the Cod~. Th6 submitter should send in a revision as guided by the 
panel comment. 

SANDSTEDT: There is no technical or inspection reason why 
this proposal is not an acceptable practice. For adverse conditions, 
this practice allows the raceway system to be fabricated under the 
most desirable conditions which will result in the best quality instal- 
lation. 

300-19:' Reject 
PROPOSAL NO. 48: Amend to read: 
300-19. Supporting Vertical Risers (600V and MV) 

(a) Vertical Risers. Require supports designed with a safety factor of 
7 or more• Vertical riser cables having aluminum conductors shall not 
be operated in excess of 75°C. Vertical risers made with plastic com- 
ponents (PVC, XLP, etc.) must be carefully designed such that their 
softening temperature is never incurred during normal or emergency 
operation. 

(b) Suspending By Conductor. The maximum cable length which can 
be suspended by the conductor is given by the formula L = AT]7W. 
Where: A = conductor area (sq. in.) 

T = conductor tensile strength (lbs.[sq. in.) 
W = cable weight (Ibs./ft.) 
L = maximum cable length (feet) 

Tensile strengths: Copper = 24,000 Ibs./sq. in., aluminum = 15,000 
Ibs./sq. in. 
The conductor attachment must equal the strength of the conductor 
or the tensile strength derated accordingly. 

(c) Spacing Intervals for Clamps or Grips. Use present wording in 
300-19(a). 

(d Support Methods for Clamps or Grips. Use present wording in 
300-19(b)(1), 300-19(b)(2) and 300-19(b)(4). Delete 300-19(b)(3). 
SUBMITTER: C. E. Muhleman, Marion, IN 
SUPPORTING COMMENT: The present wording only applies to 
600 V cables. This expands the section to include medium voltage. 

This incorporates suspension by conductor which has been in 
mines for years under the name of "bore hole" cable. This method has 
also been used by utilities, and has been in the IPCEA/NEMA stan- 
dards for years. The tensile strength values are the minimums per- 
mitted by UL. 

The 75°C limit is the value suggested by the Aluminum Association 
for EC-H 19 aluminum overload conductors. This is in their foreword 
for the "Time-Temperature-Percent-Strength-Remaining Curves for 
Aluminum Conductors" dated 6/10/70. It is logical that loss of tensile 
strength would occur in vertical riser cables as well as overhead lines. 

Operating plastics at 130°C in emergency conditions would prob- 
ably result in having the cable insulation flow to the bottom, at least 
neck down under any clamps or grips. 

Using the double reverse ben d method of supporting cables is very 
severe, especially on plastics as outlined above. This method in '75 
NEC 300-19(b)(3) should be deleted. 
PANEL RECOMMENDATION:  Reject 

• PANEL COMMENT: Proposal cites incomplete engineering design 
data. The NEC is not a design manual. There has been no history of 
unsatisfactory application of the present table. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

Table 300-19(a~j: Accept 
PROPOSAL NO. 47: Substitute the word "thru" for the word "to" 
in the first column of the table. 
SUBMITTER: CMP8 
SUPPORTING COMMENT: The change more nearly reflects the 
intent and will simplify interpretation. 
PANEL RECOMMENDATION:  Accept 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

300-19(b)(1) Exception--(New): Reject 
PROPOSAL NO. 49: Amend Section 300-19(b)(1) by adding the 
following "Exception.'" 

Exception: In cases where cable is supported directly by approved 
fire and smoke-prohibiting transits, wedges or clamps shall not be 
required at that point. 

SUBMITTER: Remsen A. Chatterley, Nelson Electric Div., Sola 
Basic Industries, Tulsa, Oklahoma 
SUPPORTING COMMENT: In certain situations, such as with the 
use of approved transits, wedges, grips, and trellises are not required 
to support conductors. Transits allow constructo;'s more flexibility, 
yet maintain Code standards while acting as conductor supports as 
well as fire stops. Inclusion of the proposed exception will provide 
more depth to the main clause. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: Adequately covered in present Code, Section 
300-19¢b)(4). 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

300-19(b)(2) Exception--(New): Reject 
PROPOSAL NO. 50: Amend Section 300-19(b)(2) by adding the 
following "Exception." 

Exception: Ill cases where approved fire and smoke prohibiting 
transits replace boxes, the cable shall be considered fully supported 
at that point. 
SUBMITTER: Remsen A. Chatterley, Nelson Electric Div., Sola 
Basic Industries, Tulsa, Oklahoma 
SUPPORTING COMMENT: In certain situations, such as with the use 
of approved transits, boxes are not required to support the weight of 
conductors. Transits allow constructors more flexibility, yet maintain 
Code standards while acting as conductor supports as well as fire 
stops. Inclusion of the proposed "Exception" will provide more 
depth to the main clause. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: Same as for Proposal 49. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

300-21: Reject 
PROPOSAL NO. 51: Amend "or air-handling ducts will not be sub- 
stantially increased" to read "or air-handling ducts will be restricted." 
SUBMITTER: Donald H. Mclntosh, E. 1. du Pont de Nemours 
& Co., Inc. 
SUPPORTING COMMENT: The spread of fire products of combus- 
tion should be restricted, not limited so that the spread "will not be 
substantially increased." 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: Present wording considered satisfactory. With- 
out considerable supporting evidence panel does not wish to alter 
present wording• 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

300-21: Reject 
PROPOSAL NO. 52: Amend Section 300-21. 

Electrical installations shall be so made that the possible spread of 
fire or products of combustion through fire-rated, fire-resistant or 
fire-stopped walls, partitions, ceilings, and floors; hollow spaces and 
vertical shafts; and ventilating or air handling ducts will not be 
increased. 
SUBMITTER: Robert E. Taylor, NFPA Member 
SUPPORTING COMMENT: The word substantially is vague and 
leaves the authority having jurisdiction no specific guideline for 
reasonable interpretation. Fire experience indicates that electrical 
installations should be fire-stopped, etc., so that there are no holes 
which will permit passage of fire and products of combustion. By 
eliminating the word "substantially" the section is stronger and be- 
comes more practical for enforcement. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: Same as for Proposal 51. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

.'~' 

300-21: Reject 
PROPOSAL NO. 53: Revise Section 300-21 to read: 
300-21. Prevention of Fire Spread, Toxic Fumes and Products of Com- 
bustion. 'Electrical installations shall be so made that the possible 
spread of fire, toxic fumes or products of combustion through fire- 
rated, fire-resistant or fire-stopped walls, partitions, ceilings and 
floors; hollow spaces; vertical shafts; and ventilating or air handling 
ducts shall not inhibit or endanger the ability of inhabitants from 
safely evacuating a structure when subjected to a fire. 
SUBMITTER: Allied Tube and Conduit Corporation 
SUPPORTING COMMENT: Studies of causes of injuries and fatal- 
ities in fires indicated that fire alone was not the only factor. Toxic 
fumes and other products of combustion contributed to the dis- 
orientation and/or incapacitation of inhabitants in a structure during 
a fire, thereby inhibiting their ability to escape from the burning struc- 
ture. Fire fighters as well as inhabitants have been overcome or 
rendered incapable of acting to escape the fire by toxic fumes. 
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Recent  tes ts  and published fire investigation reports  have  sub- 
stantiated that wiring sy s t ems  which do not prevent  the spread of  
toxic fumes  and products  of  combus t ion  permit the escape of such 
fumes  and products  of  combus t ion  in sufficient quanti t ies to become 
a hazard to life safety. 

It is incumbent  upon the Code  to set forth requi rements  that elec- • 
trical installations do not  in themse lves  contr ibute to any of  these  
condit ions.  Section 800-3(a)-3(c) present ly  addresses  itself to the 
spread of  smoke  and should also be expanded  to include the hazards  
of  toxic fumes .  
PANEL RECOMMENDATION:  Reject  
PANEL COMMENT:  Same as for Proposal  51. 
VOTE ON PANEL RECOMMENDATION:  Unan i mous l y  affirmative 

300-21: Accept 
PROPOSAL NO. 54: Delete  "'hollow spaces . "  
SUBMITTER:  O. B. Gibson,  Secretary,  Te lephone  Group  
SUPPORTING COMMENT:  T he  term "'hollow space"  is not defined 
and its intended use is ,unclear.  If the intention is to prevent  the 
spread of  fire " ac ro s s "  boundar ies  of  walls, floors, part i t ions and 
ceilings, then the term is not needed.  If, however ,  it is the intention 
to prevent  spread of  fire "wi th in"  a hollow space which is bounded 
by fire-stopped methods ,  then tills would preclude a lmost  all wiring 
methods  since they all eventual ly  burn if exposed  to a fire. It mus t  
therefore be concluded that  this is not the intent. 

In the 1975 N E C ,  the term "hollow space"  was included in Section 
800-3(c) to be compatible  with Section 300-21 find has caused a great  
deal of  confusion as to its meaning.  Since the term appears  to have  
no useful meaning,  it is suggested that it be removed in all Sections.  
Appropr ia te  proposals  have been made in Chap te r  8. 
PANEL RECOMMENDATION:  Accep t  
PANEL COMMENT:  Panel agrees  with clarification. 
VOTE ON PANEL RECOMMENDATION:  

A F F I R M A T I V E :  Adams ,  Breting, Day,  Drapela,  Keith, Landa.  
Lounsbury ,  Minto, Murphy,  Sandstedt .  Veit, Wells,  Young 

N E G A T I V E :  Watson  
EXPLANATION OF VOTE: 

W A T S O N :  The  phrase  "hol low space"  has been used s ince the 
1947 N E C  in the same  sense  it appears  in the 1975 Code  without  
being quest ioned.  It is a fact that there are such componen t s  o f  a 
s t ructure  which are best described as "'hollow spaces ."  Lack of  
at tention to the fire hazards  associa ted with hollow spaces  is often 
responsible  for the spread of  fire in otherwise acceptable  cons t ruc-  
tion. The  electrical installation should not be neglected by disregard- 
ing the necess i ty  for controlling fire spread in such areas.  

300-21: Reject 
PROPOSAL NO. 55: A m e n d  Section 300-21 :  

Electrical installations shall be so made  that the possible spread of  
fire or products  of  combus t ion  through fire-rated, fire-resistant or  
fire-stopped walls, partit ions, ceilings, and floors; hollow spaces  and 
"p l enums  not used  for air handl ing,"  vertical shafts:  and ventilating 
or air handling ducts  will not be substant ial ly increased.  
SUBMITTER:  E m m e t  D. Condon,  Fire Marshal ,  San Francisco  
Fire Dept.  
SUPPORTING COMMENT:  A severe  problem exists  where holes or  
poke- through for electrical installations in p lenums are made  and not 
refilled properly. N F P A  records are full of  examples  that are clearly 
documented .  Such openings  are easy  to make  and normally are con- 
cealed after the installation leaving the hazard unabated• This  change 
would give the authori ty  having jurisdict ion the section necessary  to 
specifically require refilling of  such holes to fur ther  the fire integrity 
o f  the s t ructure.  
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT:  Same as for Proposal 51. 
VOTE ON PANEL RECOMMENDATION:  Unan i mous l y  affirmative 

I ) One  hour  wood stud walls, no boxes.  
2) Two  hour  metal s tud walls, no boxes.  
3) One  hour  wood stud walls, metallic boxes.  
4) Two  hour  metal stud walls, metallic boxes.  
5) One  hour  wood stud walls, nonmetall ic  boxes.  
6) Two  hour  metal s tud walls, nonmetal l ic  boxes.  

Tes t s  were conducted  on each type of  nonmetall ic  box current ly  
being manufac tured .  The  tested wall a s sembly  measu res  30" x 30" 
with a cen te r  stud. The  boxes tested were at tached to the center  stud 
5" from the top and bot tom edges of the wall. The  box on the fireside 
contained a duplex receptacle and the cold side box contained a 
single pole switch. In all cases  the  box with the duplex receptacle on 
the fire side of  the wall was the lower box. 

While it may  be argued that this test  is not  identical to the Standard 
A S T M  El 19, in many respects  it is more  severe  because  the boxes  
are vertically much  closer together.  In any even t  all boxes  were ex- 
posed to the same test to measure  comparabil i ty as well as effect on 
the fire wall. 

The  El 19 test is successfid when:  
I) There  is no Ilame through the unexposed  wall. 
2) The  average tempera ture  of  the surface thermocouples  on the 
unexposed  wall does  not  exceed ambient  temperat t i re  by more than 
250°F. 
3) No  one surface thermocouple  exceeds  that average tempera ture  
by more  than 30%. 

All of  the boxes  tested successful ly  met tlaose requirements .  Th e  
"a t t ached"  charts  of  t empera tures  for both metallic and typical 
(PVC,  phenolic & fiberglass) boxes showed a marked similarity. It 
is therefore r ecommended  that both nonmetall ic  and metallic outlet 
boxes be specified as suggested by the Code revision. 

If the data on other  boxes  is desired or if the full report  by DeBell 
& Richardson on any one box is reqt, ested,  these  will be provided. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT:  Proposal does  not  qualify for Section 300-21 
and is considered beyond the scope of the electrical code. 
VOTE ON PANEL RECOMMENDATION:  

A F F I R M A T I V E :  Adams ,  Breting, Day,  Drapela,  Keith, Landa,  
Lounsbury ,  Minto, Murphy,  Sandstedt ,  Veit, Wells, Young 

N E G A T I V E :  Watson  
EXPLANATION OF VOTE: 

W A T S O N :  Section 300-21 requires that no electrical installation 
shall be made so as to decrease  substant ial ly the fire resis tant  features 
of  the s t ructure  involved and no guidance is given as to what  ac- 
.ceptable details might be. This  proposal,  very completely doc- 
umented  and stated in clear and workable instruct ions,  appears  to 
be a valuable addition to the code and certainly well within the stated 
scope of  the code. See Section 90-I(a). 

L 

300-21: Reject 
PROPOSAL NO. 57: A m e n d  Section 300-21 by adding the following 
as a second paragraph under  the existing single paragraph in Section 
300-21. 

Fire Stops. Fire-rated barriers, when  penetrated for mechanical  
purposes ,  such as for the passage  of  conductors  or pipes, shall be 
fire-stopped by approved fire and smoke  prohibiting t ransi ts  having 
a fire rating not  less than the barrier before penetrat ion.  Condui t s  
passing through fire-rated barriers shall" be sealed internally and ex- 
ternally, and shall remain sealed during fire, at least for the t ime 

• rating of  the barrier. 
SUBMITTER:  Remsen  A. Chat ter ley,  Ne l son  Electric Div.,  Sola 
Basic Industr ies,  Tulsa ,  O K  
SUPPORTING COMMENT:  Great ly  s t rengthens  Section 300-21 as 
that c lause  addresses  itself to the  spreading aspect  of  fire. Suppor ts  
a fundamenta l  intent of  the Code.  
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT:  Same as for Proposal 56. 
VOTE ON PANEL RECOMMENDATION:  Unan imous ly  affirmative 

300-21: Reject 
Secretary's Note: The Correlating Committee does not agree that the 

Proposal is beyond the Scope of the Code. 
PROPOSAL NO. 56: After  first paragraph add the following new 
paragraph: 

The  use of  one metallic or  nonmetall ic  switch or outlet box per  
stud compar tmen t  or  wall cavity shall be permitted in fire-rated walls 
and parti t ions of  two hours  or less rating, where only one wall face 
is penetrated.  
SUBMITTER:  N E M A  
SUPPORTING COMMENT:  The  s tandard test  for establishing the 
fire-rating of  a wall is A S T M  El  19 Standard Methods  of Fire Tes t s  
of  Building Cons t ruc t ion  & Materials.  This  test  can be simulated by 
a smaller  fi~rnace operated by DeBell  & Richardson Test ing Institute. 
This  furnace was used to test  one or two hour  walls of  the following 
kinds: 

300-21: Reject 
PROPOSAL NO. 59: 
300-21. Prevention of Fire Spread. Electrical installations shall be so 
made  that the possible spread of  fire or products  of  combus t ion  will 
not be substant ial ly increased through walls or floors required to have 
protected openings and having a /4 hour  or greater  fire-resistive rating 
or through ceilings which are a part of  a fire-rated floor-ceiling or 
roof-ceiling assembly .  (See the local Building Code.)  

Electrical installations shall be fire s topped to cut  off concealed 
draft openings,  both vertical and horizontal,  so as to form an effective 
barrier between stories;  between a top story and roof  space:  and 
within walls and furred spaces  so placed that the  max imum  dimen- 
sion of  any concealed space is not  over  10 feet. 

Electrical installations within attics of  noncombust ib le  cons t ruc-  
tion do not require fire stopping when  the wiring sys tem is as pro- 
vided in Section 300-22(b). When  other  wiring sys t ems  are used,  the 
attic shall be complete ly  protected by smoke  detectors  connec ted  to 
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a fire alarm sys tem if the aggregate d iameter  insulated wire exceeds  
2" within any 10 foot by l0 foot area. 

Electrical installations within attic spaces formed of  combust ib le  
construct ion shall be fire stopped so as to divide the attic into hori- 
zontal areas  not  exceeding 3000 sq. ft. or  as required by the local 
Building Code.  When wiring sys t ems  other  than those  described in 
Section 300-22(b) are used, each a t t i c c o m p a r t m e n t  in which such 
other  wiring sys tem is installed shall be protected by a smoke  detec- 
tion sys tem connected  to an approved fire alarm sys tem if the aggre- 
gate diameter  of  insulated wire exceeds  2 inches within any 10 ft. 
by 10 ft. area. 
SUBMITTER: John G. Degenkolb  
SUPPORTING COMMENT:  T he  present  code does not provide 
sufficient information. Some walls are required to be of  fire-resistive 
" 'construct ion,"  but unprotected openings are permitted so maintain- 
ing the fire-resistance of  the wall is not necessary .  Vertical shafts  are 
cons t ruc ted  as walls so no mentiola need be made.  Fire-resist ive walls 
and fire-rated walls require some further  description, i.e. 3/4, 1, 2, 3, 
or 4 hour  walls. Partitions can also be c lassed as walls and ohly re- 
quire special protection if fire-rated. Hollow spaces  need additional 
description. Ventilating or air-handling ducts  are c~overed in 300-22. 

, The  local Building Code is referenced because it spells out  the type 
of construct ion.  

The  remainder  of  the suggested change spells out  what  can be done 
in different locations to provide a satisfactory level of  fire protection. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT:  Same as for Proposal 56. 
VOTE ON PANEL RECOMMENDATION: Unan imous ly  affirmative 

300-21(b)--(New): Reject 
PROPOSAL NO. 58: N e w  Section: Change  existing Section 300-21 
to 300-21(a). Add new Section 300-21(b). 

(b) Electrical installations materials  used in areas  covered under  
Section (a) 300-21 shall not  produce toxic gas concent ra t ions  or 
smoke  obscurat ion hazardous  to life safety in habitable corridors, 
compar tments ,  or  spaces  used for emergency  evacuat ion or fire-fight- 
ing access  as defined in N F P A  Life Safety Code  101 for appropriate 
occupancies .  

A hazardous  concentrat ion of  certain products  of  combus t ion  shall 
be judged, to occur  where  a combus t ion  of all materials  used,  elec- 
trical and communica t ions ,  will produce a concentrat ion of  more  than 
100 ppm of  HCL,  H C N  and 10,000 ppm o f ' C O  or where  smoke  
produced prevents  reading of  an "exi t"  sign at 10 feet. Exceeded 
limits from any one gas or smoke shall const i tute  a hazard.  

The  formula and basis for calculation for determining a hazardous  
concentra t ion of  certain products  of  combus t ion  follows: 

The  product  of  the Surface Area  per Lineal Foot  (A/L) and Release 
Rate of  Toxic  Gas  or Visible Smoke (RR) divided by the Volume (V) 
into which the gas  and smoke are discharged shall not  exceed the 
following values: 

For  H C L  . . . . . . . . . . . .  0.269 x l0 -:~ 
H C N  . . . . . . . . . . . .  0.133 x 10 -a 
CO . . . . . . . . . . . .  0.0133 
Smoke . . . . . . . . . . .  0.08 

When:  AlL  = exposed surface area per lineal foot in units of  sq ft 
per  ft. 

RR  = Release Rate of: 

1) Toxic  Gas  in units of  gin per minute per sq ft of  ex- 
posed surface area. 

2) Smoke in units of  "Par t ic les"  per minute per sq ft. 

V = Volume in units of  cu ft. 

e.g. (A) 
- -  (RR) 
(L) 

(Tabulated Value) 
V 

Basis of  Calculat ions:  
I. M a x i m u m  allowable concentrat ion reached in five minutes  
exposure:  

I00 ppm H C L  
100 ppm H C N  

10,000 ppm C O  
2.0 "Par t ic les"  of  visible smoke per cu It*. 

2. "Half-l ife" of  H C L  = 5 minutes .  

3. Only 5 lineal feet of  conduit  or  cable will be involved at one time 
during pre-flashover fire stage. 

*Visibility: exit sign can be read at 10 feet. 

SUBMITTER: Robert  E. T a y l o r - - A S H R A E ,  T. C. 5.6 Commit tee ,  
Control of  Fire and Smoke, N F P A  Member .  
SUPPORTING COMMENT: .  Control of  the rate-of-release of  hazard- 
ous  gases  and visible smoke  during the alerting and evacuat ion stages 
of  a fire are critical to life safety. Determinat ion  of  the rates-of-re- 

lease of  key gases  and smoke is now available and can be put  into 
simplified chart  form for code authori ty and engineer  pre-deter- 
mination. 

The  gas~s selected are "guidel ine" ~ases  and no way indicate all or 
even partially the possible combinat ion or synergism of  hazardous  
gases  released under  fire exposure .  The  three gases  indicated are, 
however ,  indicator gases  and the levels shown indicate a relative 
hazard that can occur  when they are released rapidly from a material 
'exposed to fire. People subjected to these  levels of  these gases  during 
a t tempts  to escape or leave a fire area may be arrested in their at- 
tempts  and possibly killed due to prolonged inhalation of  these and 
other  proportionally involved gases.  

The  levels used also anticipate that at reduced levels away from the 
immediate  fire area these gases  may still be toxic enough  to cause  loss 
of  judgement ,  choking, ex t reme irritation o f  breathing,  loss of  ability 
to see, and act as an asphyxiant .  The  sam~ holds true with smoke  
obscurat ion.  Panic takes hold when  people no longer can see where  
they are going. Ten  feet for min imum visibility is a reasonable level. 

i will be glad to appear  before the Correlating Commi t tee  Panel to 
further d iscuss  this new performance approach to electrical and com- 
municat ions  materials safety. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT:  Same as for Proposal 56. 
VOTE ON PANEL RECOMMENDATION: Unan imou s ly  affirmative 

300-22: Accep~ 
PROPOSAL NO. 60: Add a sentence  to the general  s ta tement  of  Sec- 
tion 300-22 so that text  accurately reflects intended scope of  the sec- 

.tion. This  sentence  should follow the existing s ta tement ,  b)zt precede 
the reference note to Article 424 Part F for Electric Dudt  Heaters .  
The  recomm.ended text is indicated below: 

These  provisions do not  pertain to habitable space in a building or 
to any other  space not intended primarily for an environmenta l  air 
sys tem.  
SUBMITTER: Adolph G. Keyser ,  Jr., Chesapeake  & Potomac 
Te lephone  Co. 
SUPPORTING COMMENT: Wording of  a similar provision appearing 
as Except ion  No. 2 under  paragraph (c) of  Section 300-22 very likely 
would be interpreted as referring to the section in its entirety, an inter- 
pretation believed intended. If such an interpretation is correct,  the 
proper place in the text for the provision is in the general  s ta tement  
and not under  paragraph (c). 
PANEL RECOMMENDATION: Accept  as revised. Revise 300-22 
to read: 

The  provisions of  this Section apply to the installation and uses  of  
electrical wiring and equipment  in ducts,  p lenums,  and o ther  spaces  
intended primarily for handling environmenta l  air. 
PANEL COMMENT: The  revision incorporates the submit ter ' s  intent 
and avoids the use  o f  a double negative. 
VOTE ON PANEL RECOMMENDATION: 

A F F I R M A T I V E :  Adams,  Breting, Day,  Drapela,  Keith, Landa,  
Lounsbury ,  Minto, Murphy,  Sandstedt ,  Veit, Watson ,  Young  

N E G A T I V E :  Wells 
EXPLANATION OF VOTE: 

W E L L S :  The  terminology used,  "duc ts  and p lenums ,"  and the  
meanings  given these  terms are not consis tent  with N FPA 90A. 
Tha t  s tandard defines a duct  sys tem as "a  cont inuous  passageway 
for the t ransmiss ion of  air which, in addition to ducts,  may include 
duct  fittings, dampers ,  plenums,  fans, and accessory  air handling 
equipment. '"  The  word, "duct , "  is not defined, but a p lenum is de- 
fined as "an  air compar tmen t  or chamber  to which one or more ducts  
are connected and which forms part of  an air distribution sys t em."  

It is r ecommended  that  the more inclusive and consis tent  term, 
"'duct sys t em,"  be used in place of  "duc ts  or p l enums"  in Section 
300-22(b). 

300-22(b): Accept 
PROPOSAL NO. 61: Revise Paragraph (b), Ducts  or  P lenums Used  
for Environmental  Air, to clearly indicate intended restrict ions and 
limitations. The  following is the rec"ommended text. 

(b) Ducts or Plenums Used fur Environmental  Air. Only wiring sys-  
t ems  consist ing of  either mineral- insulated metal -sheathed cable, 
a luminum-shea thed  cable, copper-shea thed  cable, electrical metallic 
tubing, intermediate metal condui t  or rigid metal conduit  shall be iri- 
stalled in duc ts  or p lenums used for environmenta l  air. Only equip- 
ment  and devices necessary  for direct action upon,  or  the sensing of, 
environmental  air shall b.~ permitted within a duct  or  a plenum. Where  
such equipment  is installed and illumination is necessary  to facilitate 
main tenance  and repair, only enclosed gasket-ty[/e fixtures shall be 
permitted.  

Exception: Flexible metal  conduit  and liquidtight f lexible metal  
conduit  in single lengths not exceeding fol /r  f ee t  shall be permi t ted  in 
a duct  or p lenum to connedt physically adjustable equipment  and 
devices.  The connectors  used  with these two types o f  conduit  shall 
~O'ectively close at O, op.enings in the connection. 
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SUBMITTER: Adolph G. Keyser, Jr., Chesapeake and Potomac 
Telephone Co. 
SUPPORTING COMMENT: A rigid interpretation of the text of Para- 
graph (b) requires the Code administeling attthority to permit use of 
materials named in the paragraph. There is, however, no restriction 
whatsoever placed on the use of materials not named, a situation 
believed erroneously reflecting intent of the text. 

The proposed revision can only be interpreted as meaning all 
materials other than those named in Paragraph (b) are excluded from 
a duct or plenum used for environmental air. Also, use of a limited 
length of flexible metal conduit and liquidtight flexible metal conduit 
along with appropriate connectors is in fact an exception to th'e ap- 
proved materials and, therefore, properly should be placed under the 
heading of an exception. 

The proposed revision is not intended to alter requirements of 
Paragraph (b), Section 300-22 of the 1975 edition ogthe Code. The 
revision, intended only to enhance clarity of the subject matter, does 
not imply there is no need to revise the text with a more realistic 
approach to'problems involved. 
PANEL RECOMMENDATION:  Accept as revised. Revise first sen- 
tence of (b) above to read: 

Only wiring methods consisting of mineral-insulated metal-sheathed 
cable, aluminum sheathed cable, electrical metallic tubing, flexible 
metallic tubing, intermediate metal conduit, or rigid metal conduit 
shall be installed in ducts or plenums used for environmental air. 
PANEL COMMENT: This proposal as revised more clearly states the 
intent ana content of 300-22(b) in the present code and incorporates 
the new wiring method--flexible metallic tubing. 
VOTE ON PANEL RECOMMENDATION:  

AFFIRMATIVE:  Adams, Breting, Day, Drapela, Keith, Landa, 
Lounsbury, Minto, Murphy, 'Sandstedt, Veit, Watson, Young 

NEGATIVE: Wells 
EXPLANATION OF VOTE: 

WELLS: See comments on Proposals Nos. 60 and 71. It is recom- 
mended that the more inclusive term, "duct system," be used in place 
of "ducts or plenums" in Section 300-22(b). 
COMMENT ON VOTE: 

ADAMS: Copper-sheathed cable was omitted in error from the 
Panel revision. 

KEITH: Add EMT to the exception for clarity. 
MI'N-T.O: 1 agree with the Panel Recommendation, but the six-foot 

limitation under Section 349-4(e) should be inserted. As it now reads 
in the above proposal, flexible metallic tubing is a0 accepted wiring 
method• 

WATSON: In commenting on an affirmative vote on this proposal, 
we wish to indicate our belief that the words "copper-sheathed cable" 
have been omitted in error in the panel's revision of the first sentence 
of Sec. 300-22(b). Also in error the words "flexible metallic tubing" 
have been omitted from the exception• 

300-22(b): Reject 
PROPOSAL NO. 62: Change "aluminum-sheathed cable, copper- 
sheathed cable," to read "Type MC cable employing a smooth or 
corrugated impervious metallic sheath . . . . .  " , 
SUBMITI'ER: James M. Daly, The Okonite Company. 
SUPPORTING COMMENT: Contingent upon acceptance of Proposal 
No. 20, Articles 331. 332, 333 and 334 to consolidate cable Types 
ALS, CS, and MC into one Article and Type AC into a separate, 
new Article 333. 
PANEL RECOMMENDATION:  Reject 

, PANEL COMMENT: Same as for Proposal 28. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

300-22(b): Reject 
PROPOSAL NO. 63: Revise 300-22(b) to read: "Wiring systems o( 
mineral-insulated metal-sheathed cable, aluminum-sheathed cable, or 
copper-sheathed cable without an outer nonmetallic jacket; or elec- 
trical metallic tubing . . . . .  " 
SUBMITTER: James M. Daly, The Okonite Company 
SUPPORTING COMMENT: Cables with an outer nonmetallic jacket 
should not be permitted in ducts or plenums. While the jacket mate- 
rial, usually PVC, would not propagate a fire, the jacketing material, 
would, however, contribute to the smoke and provide additional 
flammable material in the air duct. There is also no need for jacketed 
cable in an air duct since the metallic covering would not be i~xposed 
to any deteriorating atmosphere. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Usage not considered to be in quantities war- 
ranting concern. 
VOTE ON PANEL RECOMMENDATION:  

AFFIRMATIVE:  Adams, Breting, Day, Drapela, Keith, Landa, 
Lounsbury, Minto, Murphy, Sandstedt, Veit, Watson, Young 

NEGATIVE:  Wells 
EXPLANATION OF VOTE: 

WELLS: The proposal should besupported.  No exposed c'om- 
bustible material should be permitted in the air stream of a duct sys- 
tem. The quantity of material found could change if its use were 
permitted. 

300-22(b): Reject 
PROPOSAL NO. 64: Delete "flexible metal conduit and" from 5th 
and 6th lines of Section 300-22(b). . . 
SUBMITTER: Anaconda Metal Hose,, The Anaconda Company, 
Brass Division 
SUPPORTING COMMENT: In Section 300-22(b) the purpose of the 
restrictions in the choice of raceways for use in ducts or plenums for 
environmental air is to prevent the air stream from becoming con- 
taminated with products of combustion, namely smoke and gases, 
by allowing only metallic race~vays. The use of flexible metal conduit 
is prohibited in some locations because it is not a tight raceway and 
the fittings have openings. Liquidtight flexible metal conduit and the 
proposed new flexible metallic tubing meet the intent of Section 
300-22(b). 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: Insufficient evidence to exclude this wiring 
method. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

300-22(b) and (c): Accept 
PROPOSAL NO. 65: Add "flexible metallic tubing" to both Sections 
300-22(b) and 300-22(c). 
SUBMITTER: Anaconda Metal Hose, The Anaconda Company, 
Brass Division 
SUPPORTING COMMENT: A new Article 349--Flexible'Metallic 
Tubing has been propose~l for the 1978 NEC. Flexible Metallic Tub- 
ing has been designed particularly for installation in ducts and plenums 
used for environmental air and in hollow spaces used as ducts or 
plenums for environmental air. This new raceway and its fittings are 
an effective barrier against the excursion of products of combustion 
into the duct, plenum or hollow space in which it is installed. The 
degree of flexibility of this material is suited to the needs of the in- 
staller of lighting fixtures and their subsequent servicing. The flexi- 
bility and property of remaining bent without mechanical restraint 
are desirable features for the often crowded conditions in suspended 
ceiling construction. Flexible metallic tubing is completely metallic 
and hence does not contribute to the emission of undesirable products 
of combustion in fire situations. 
PANEL RECOMMENDATION:  Accept as included in Proposals 61 
and 71. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 
COMMENT ON VOTE: 

MINTO: Same as for Proposal 61. 

300-22(b) and (c): Reject 
PROPOSAL NO. 66: Add "rigid nonmetallic conduit." 
SUBMITTER: Queen City Plastics, Charlotte, North Carolina 
SUPPORTING COMMENT: Liquidtight flexible metal conduit, which 
is PVC coated, is presently permitted in these applications, 

There are no limitations now imposed on any PVC or plastic ma- 
terials in plenums with the exception of rigid nonmetallic conduit. 
This material is less of a fire hazard tfian many other materials now 
permitted, i .e.--PVC insulated wiring, liquidtight flexible metal 
conduit and communication cable. To limit this one material arbi- 
trarily neither reduces hazards nor recognizes the relative perfor- 
mance o]" .plastics in fire situations. Also building 'codes are now 
limiting materials based on fire requirements which brings them into 
conflict with the NEC. 

There is no data to suggest that fires will start in nonmetallic 
conduit systems. Their nonsparking and electrical insulation prop- 
erties limit short-circuit possibilities, Fires starting outside the 
plenum are fed by combustible materials much more prevalent than 
the conduit material. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Acceptable wiring methods limited to metal 
systems. The quantities of added PVC would not be as limited as 
submitter,indicates. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 
COMMENT ON VOTE: 

YOUNG: Delete the first sentence of Panel. Comment. 

300-22(b) and (c): Reject 
PROPOSAL NO. 67: Amend Section 300-22(b) and (c) Wiring in 
Ducts, Plenums, and Other Air Handling Spaces. 
Add "electrical plastic tubing." 
SUBMITTER: Queen City Plastics, Charlotte, North Carolina 
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SUPPORTING COMMENT: If Article 000, Electrical Plastic Tubing, 
is approved rather than including this material in Article 3.47, this thin 
wall conduit should be specifically named in this section. 

Liquidtight flexible metal conduit, which is PVC coated, is presently 
permitted in these applications. 

There are no limitations now imposed on any PVC or plastic 
lhaterials in plenums with the exception of rigid nonmetallic conduit. 
This material is less of a fire hazard than many other materials now 
permitted, i .e.--PVC insulated wiring, liquidtight flexible metal 
conduit and communication cable. To limit this one material arbi- 
trarily neither reduces hazards nor recognizes the relative perfor- 
mance of plastics in fire situations• Also building codes are now 
limiting materials based on fire requirements which brings them into 
conflict with the NEC. 

There is no data to suggest that fires will start in nonmetallic con- 
duit systems. Their nonsparking and electrical insulation properties 
limit short-circuit possibilities. Fires starting outside the plenum are 
fed by combustible materials much more prevalent than the conduit 
material• 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT:" Same as for Proposal 66. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
COMMENT ON VOTE 

YOUNG: Same as for Proposal 66. 

300-22(c): Reject 
PROPOSAL NO. 68: Revise Section 300-22(c) t~ read:~ 
300-22 Wiring in Ducts, Plenums, and Other Air Handling Spaces. 

(e) Hollow Spaces Used as Duets or Plenums for Environmental Air. 
Hollow spaces used as ducts or plenum chambers for environmental 
air, other than those described in paragraph (b) above, may contain 
mineral-insulated metal-sheathed cable, aluminum-sheathed cable, 
copper-sheathed cable, electrical 6aetallic tubing, intermediate metal 
conduit, rigid metal 6onduit, cable tray systems and metal surface 
raceway with metal covers where accessible, flexible metal conduit, 
liquidtight flexible metal conduit in lengths not exceeding six feet, or 
metal-clad cables and other electric equipment that is permitted 

• . ' ~ . . . .  , 

within the concealed spaces of such structures ff the wrong matenals, 
including fixtures, are suitable for the expected ambient temperatures 
to which they will be subjected. 
SUBMITTER: National Electrical Manufacturers Association 
SUPPORTING COMMENT: Metal cable tray system, unventilated 
and covered, is a metallic system which is completely enclosed not 
unlike metal surface raceway or metal conduit. Unventilated and 
covered cane  trays would minimize flame spread in such areas as 
effectively as other wiring methods listed in Section 300-22(e). Its 
use would comply with the reduction of products of combustion and 
fuel contribution during a fire. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Supporting comment describes a metal en- 
closed system rather than a cable tray system. 
VOTE ON PANEL RECOMMENDATION: Una;nimously affirmative 

300-22(c): Reject 
PROPOSAL NO. 69: Revise 300-22(c) to read: 

Hollow spaces used as ducts or plenum chambers for environmental 
air, other than those described in paragraph (b) above, may contain 
mineral-insulated metal-sheathed cable, aluminum-sheathed cable, 
or copper-sheathed cable without an outer nonmetallic jacket; or 
electrical metallic tubing . . . . .  
SUBMITTER: James M. Daly, The Okonite Company 
SUPPORTING COMMENT: Cables with an outer nonmetallic jacket 
should not be permitted in ducts or plenums. While the jacket material, 
usually PVC, would not propagate a fire, the jacketing material would, 
however, contribute to the smoke and provide additional flammable 
material in the air duct. There is also no need for jacketed cable in an 
air duct since the metallic covering would not be exposed to any 
deteriorating ~tmosphere. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Same as for Proposal 63. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

300-22(C): Reject 
PROPOSAL NO. 70: Delete "aluminum-sheathed cable, copper- 
sheathed cable." Change "metal-clad cables" to "Type MC cable 
employing a smooth or corrugated impervious metallic sheath." 
SUBMITTER: James M. Daly, The Okonite Company 
SUPPORTING COMMENT: Contingent upon acceptance of Proposal 
No.  20. Articles 331, 332, 333, and 334 to consolidate cable Types 
ALS, CS, and MC into one Article and Type AC into a separate, 
new Article 333. 
PANEL RECOMMENDATION: Reject 

\ 

PANEL COMMENT: Same as for Proposal 28. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

300-22(c): Accept 
PROPOSAL NO. 71: Revise Paragraph (c), Hollow Spaces Used as 
Ducts or Plenums for Environmental Air, to clearly indicate intent of 
subject matter. The following is the recommended text. 

(c) Hollow Space Used As a Duct or As a Plenum for Environmental 
Air. Only mineral-insulated metal-sheathed cable, copper-sheathed 
cable, and metal-clad cable shall be used for wiring systems installed 
in a building hollow-space used as a duct or as a plenum. Any other 
type cable and wire used in this situation shall be installed in either 
electrical metallic tubing, intermediate metal conduit, rigid metal 
conduit, metal raceway with metal covers where accessible, or 
flexible metal conduit. Electrical equipment that is permitted within a 
building concealed space may be installed in a building hollow-space 
used either as a duct or a plenum for environmental air, provided the 
associated wiring material and fixtures are suitable for the ambient 
temperature. 

Exception No. 1: Liquidtight fex ib le  metal conduit but only i f  in 
single lengths not exceeding si.r jeet .  ' " 

Exception No. 1: Liquidtight flexible metal conduit but only if in 
fan systems specifically approved for  the purpose. 
SUBMITTER: Adolph G. Keyser, Jr., Chesapeake & Potomac Tele- 
phone Co. 
SUPPORTING COMMENT: Paragraph (c) consists of a single ex- 
cessively long sentence in which the intended requirements are any- 
thing but clearly stated. 

Exception No. 2 is with reference to the entire section and thus 
should be included in the general statement of Section 300-22 and 
deleted from Paragraph (c). 

A rigid interpretation of the text is that there is no mandatory re- 
quirement for use of the several specified wiring materials. As a con- 
sequence, materials other than those specified could be used. This 
rationalization is not as negative as it may appear when considered in 
the light of the wording used in Paragraph (a) which decisively states 
what cannot be done. 

Liquidtight flexible metal conduit is understood to have a poly- 
vinyl chloride covering. This being a fact, there is a question as 
to how many conduit sections up, to six feet in length are permitted in 
a given hollow-space in view of gas liberated by overheated polyvinyl 
chloride plastic. 
PANEL RECOMMENDATION: Accept as revised. Revise 300-22(c) 
to read: 

(c) Other Space Used foi" Environmental Air. Only mineral insulated 
metal-sheathed cable, copper-sheathed cable, aluminum-sheathed 
cable, and metal-clad cable shall be used for wiring in systems in- 
stalled in other building space used for environmental air. Other type 
cable and conductor shall be installed in electrical metallic tubing, 
flexible metallic tubing, intermediate metal conduit, rigid metal 
conduit, metal surface raceway with metal covers where accessible, 
or flexible metal conduit. Electrical equipment that is permitted within 
a building concealed space shall be permitted to be installed in other 
space used for environmental air if the associated wiring material and 
fixtures are suitable for the ambient temperature. 

Exception No.  I : Liquidtight flexible metal conduit in single lengths 
not exceeding 6 feet. 

Exception No.  2: The above provisions shall not apply to integral 
fan systems ,specifically .approved for  the purpose. 
PANEL COMMENT: This proposal as revised more clearly states the 
intent and content of Section 300-22(c) and incorporates the new 
wiring method--Flexible Metallic Tubing. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
COMMENT ON VOTE: 

KEITH: Add EMT after "conduit" in new exception for clarity. 
M I N T O :  Same as for Proposal 61. 

300-22(c) Exception No. 3re(New): Reject 
PROPOSAL NO. 72: Add an Exception 3. 

Exception No. 3; Within a plenum, but not a duct, wiring with 
combustible insulation may be used provided the aggregate diameter 
does not exceed a 2-inch run in any 10 ft .  by 10 f t .  area and the 
plenum is completely protected by smoke detectors connected to an 
approved fire alarm system. 
SUBMITTER: John (~. Degenkolb 
SUPPORTING COMMENT: It is almost impossible to require all 
wiring installations to be enclosed in metal. This could permit a 
limited amount when additional protection is provided. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: It is impossible to comprehend or enforce an 
aggregate diameter not in excess of a 2-inch run per l0 foot by 10 
foot area. Proposal is beyond the scope of the electrical code. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 
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300-22(c) Exception No. 3re(New): Reject 
PROPOSAL NO. 73: Amend 300-22(c) by adding Exception No. 3. 

Exception No. 3: When fan systems creating movement o f  the 
environmental air in the plenum are atttomatically shut off upon 
either sprinkler waterflow alarm or by use of  detectors specified by 
NFPA 90,4 the space shall not be considered a plenum for purposes 
of  this section. 
SUBMITTER:'Schirmer Engineering Corporation. 
SUPPORTING COMMENT: The use of standard low voltage wiring 
for communication circuits as detailed in Chapter 8, Article 800 has 
been permitted in ceiling plenum systems without restrictions. Rec- 
ognizing the increased use of such wiring we concur with the pro- 
vision of some limitations; however, attempting to limit quantities 
or placement of such wiring would be unenforceable. We, therefore, 
suggest that by eliminating the forced air movement by shutting down 
fans automatically, we will most effectively limit the possible spread 
of fire or products of combustion. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: .Panel cannot accept proposed deletion of the 
subject air space to be considered as a plenum. 
VOTE ON PANEL R E C O M M E N D A T I O N :  Unanimously affirmative 

300-24re(New): Refer to CMP1 
PROPOSAL NO. 74: Create a new section to be known as 300-24 for 

• Part A of Article 300--Wiring Methods to read: 
300-24 Screw-Tightened Pressure Wire Connectors 

Definition: Screw-tightened pressure wire connectors are devices 
that directly establish the connection between two or more conductors 
or between one or more conductors and a terminal by tightening a 
screw. Terminals with wire binding screws, screws to accept crimp 
lugs only, or stud and nut type terminals are not considered to be 
screw-tightened pressure wire connectors. 

More than one No. 14 or smaller conductor shall be permitted in a 
screw-tightened pressure wire connector if all of the following con- 
ditions are met: 
(1) All conductors are solid or.all conductors are of the same strand- 
ing; 
(2) All conductors are made of the same material; 
(3) All conductors are of the same size or differ by not more than one 
size. 

Exception: Conductors in screw-tightened pressure wire con- 
nectors especially approved for the purpose. 
SUBMITTER: Allen-Bradley Company 
SUPPORTING COMMENT: This provision in the Code would rec- 
ognize the inadequacy of the connection made by a general purpose 
screw-tightened pressure wire connector used to clamp conductor 
strands which have significantly different diameters. Such con- 
nectors first clamp the larger diameter strands. Additional tightening 
torque must then be applied to the screw to create sufficient clamping 
fs~rCe to retain the smaller diameter strands. When the diameters of the 

rands vary by more than one wire size the amount of torque re- 
quired to adequately clamp the smallest strands is beyond what an 
installer is likely to apply. 

Underwriters Laboratories Standard UL 486, Wire Connectors 
and Soldering Lugs, specifies pull-out forces of 60, 30 and 20 pounds 
for wire sizes No. 14, 16 and 18, respectively. General purpose 
screw-lightened pressure wire connectors must be tightened to 20 
pound-inches (per UL 486) to withstand these pull-out forces. The 
screw size most often used in screw-tightened pressure wire con- 
nectors for No. 14 and smaller conductors is No. 6. The maximum 
recommended tightening torque for a nonhardened mild steel screw 
of this size is 11 pound-inches per Assembly Engineering Master 
Catalog. A survey of actual practice (113 samples) revealed torques 
ranging from 3 to 14 pound-inches. 
PANEL RECOMMENDATION:  Refer to CMPI.  
PANEL COMMENT:  Proposal considered to apply to Section 110-14, 
Electrical Connections, rather than Chapter 300. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 

300-24re(New): Reject (CMP1) 
PROPOSAL NO. 117: (CMP8, Proposal 74): Create a new section 
to be known as 300-24 for Part A of Article 300--Wiring Methods to 
read: 
300-24. Screw-Tightened Pressure Wire Connectors. 

Definition: Screw-tightened pressure wire connectors are devices 
that directly establish the connection between two or more con- 
ductors or between one or more conductors and a terminal by tighten- 
in g a screw• Terminals with wire binding screws, screws to accept 
crimp lugs only, or stud and nut type terminals are not considered to 
be screw-tightened pressure wire connectors. 

More than one No. 14 or smaller conductor shall be permitted in a 
screw-tightened pi'essure wire connector if all of the following con- 

ditions are met: (1) All conductors are solid or all conductors are of 
the same stranding; (2) All conductors are made of the same material; 
(3) All conductors are of the same size or differ by not more than one 
size. 

Exception: Conductors in screw-tightened pressure wire connectors 
especially approved for the purpose. 
SUBMITTER: Allen-Bradley Company 
SUPPORTING COMMENT: This provision in the Code would rec- 
ognize the inadequacy of the connection made by a general purpose 
screw-tightened pressure wire connector used to clamp conductor 
strands which have significantly different diameters. Such connectors 
first clamp the larger diameter strands. Additional tightening torque 
must then be applied to the screw to create sufficient clamping force 
to retain the smaller diameter strands. When the diameters of the . 
strands vary by more than one wire gize the amount of torque re- 
quired to adequately clamp the smallest strands is beyond what an 
installer is likely to apply. 

Underwriters Laboratories Standard UL 486, Wire Connectors and 
Soldering Lugs, specifies pull-out forces of 60, 30 and 20 pounds for 
wire sizes No. 14, 16 and 18, respectively. General purpose screw- 
tightened pressure wire connectors must be tightened to 20 pound- 
inches (per UL 486) to withstand these pull-out forces. The screw 
size most often used in screw-tightened pressure wire connectors for 
No. 14 and smaller conductors is No. 6. The maximum i'ecommended 
tightening torque for a nonhardened mild steel screw of this size is 11 
pound-inches per Assembly Engineering Master Catalog. A survey of 
actual practice (113 samples) revealed torques ranging from 3 to 1.4 
pound-inches. 
PANEL RECOMMENDATION:  Reject 
PANEL COMMENT: This proposal was referred from CMP8, 
apparently because it consists of a proposed definition. 

CMP1 believes that it does not fit as a definition in Article 100 
because: (1) the term is not one used widely in the Code and (2) the 
main content of the proposal consists of rating and application re- 
quirements. 

It is believed that the proposal and supporting comments would 
better be directed to listing/labeling organizations. 
VOTE ON PANEL RECOMMENDATION:  Unanimously affirmative 
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300-XX--(New): Reject 
PROPOSAL NO. 76: Add a new Section 31)0-XX as below: 
300-XX. Wiring in Fire Rated Construction. 

(a) Definition. This Section applies to all buildings or structures 
which, under any applicable federal, state or local law, rule or regula- 
tion (including codes relating to the issuance of building permits) 
must be of Fire Rated Construction type noncombustible and limited 
combustible as defined in the National Fire Protection Association 
Standard 220-75. 

(b) Wiring Methods. Subject.to other applicable code provisions, 
the wiring method for a building or structure to which this section (a) 
applies shall be limited to any one or combination of the following 
systems as covered in the specific article governing that wiring 
method. 

Article 
Mineral-Insulated Metal-Sheathed Cable 300 
Aluminum Sheathed Cable 331 
Copper-Sheathed Cable 332 
Metal-Clad Cable (Type MC) 334 
Intermediate Metallic Conduit 345 
Rigid Metal Conduit 346 
Rigid Nonmetallic Conduit (where 

encased in 2" of Concrete) 347 
Electrical Metallic Tubing 348 
Flexible Metal Couduit 350 , 
Liquidtight Flexible Metal Conduit 351 
Surface Metal Raceways • 352 
Multioutlet Assembly, Metal Only 353 
Underftoor Raceways 354 
Cellular Metal Floor Raceways 356 
Cellular Concrete Floor Raceways 358 
Wireways (Metal) 362 
Busways 364 
SUBMITTER: Dean Fredrickson, Youngstown, Ohio 
SUPPORTING COMMENT: It has been established that PVC in a 
fire situation emits toxic gases at relatively low temperatures and then 
large amounts of smoke. Nonmetallic raceways and nonmetallic- 
sheathed cables can constitute a substantial fire load as witnessed in 
the New York City telephone company fire. •" 

Fire tests are being conducted on various fypes of exposed-elec- 
trical systems by Factory Mutual Research Corporation which 
will determine if the electrical system by itself can create a hazard 
due to toxic fumes and smoke. 

The complete Factory Mutual Report will be given to the Code 
Panel prior to their January meeting. 



The Code Panel must address itself to the fact that the electrical 
system in limited egress, people occupied structures must not b¢ able 
to contribute to the life safety hazard resulting from heat and/or fire. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Insufficient data submitted on which to take any 
action. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

300-30re(New): Reject 
PROPOSAL NO. 77: Add section in 300-30 series to read: 
Material Compatibility. All materials used on cables shall not cause 
deterioration of the cable. Examples of such materials are pulling 
lubricants, sealing materials, tapes. 
SUBMITTER: Charles E. Muhleman, Marion, IN 
SUPPORTING COMMENT: Certain materials which have been suit- 
able for use on 600V cables are not suitable for use on medium voltage 
cables, especially those cables having conducting shielding materials. 
Certain sealants and pulling lubricants have hydrocarbon base which 
can cause' deterioration of the conducting shields. Even tapes having 
certain plasticizers can cause such deterioration. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Subject material adequately covered in 110-11. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

300-34: Reject 
PROPOSAL NO. "]8: Amend Section 300-34 to read: 
300-34. Conductor Bending Radius. The minimum values for the radii 
to which cables may be bent for permanent training during installa- 
tion are given below. These limits do not apply to conduit bends, 
sheaves, or other curved surfaces around which the cable may be  
pulled under tension while being installed. Larger radii behds are 
required for such conditions. In all cases, the minimum radii specified 
refers to the inner surface of the cable and nt t  to the axis of the cable. 

A. Power Cables without Metallic Shielding or Armor,  with or without 
Lead Sheath 

A.I. Rubber-insulated cableswsingle- and multiple-conductor 

Overall Diameter of Cable, Inches 
Thickness of 1.000 and less 1.001 to ,2.000 2.001 and over 
Conductor 

Insulation mils Minimum Bending Radius as a Multiple of Cable Diam. 
155 ~.nd less 4 5 6 
170-310 5 6 7 
325 and over 7 8 

A.2. Varnished-Cloth-insulated cables--single and multiple-conductor- 
non-belted 

Overall Diameter of  Cable, Inches 
Thickness of 0.750 and less 0.751 to 1.500 Over 1.500 
Conductor 

Insulation mils M i n i m u m B e n d i n g R a d i u s a s a M u l t i p l e o f C a b l e D i a m .  
155 and less 5 6 7 
170-315 6 61/2 7 
Over 315 61/2 7 7 

(Flat twin cable shall be bent on the minor axis only, and the minor 
diameter shall be used in computing the bending radius.) 

A.3. Varnished-Cloth-insulatedwmultiple conductor belted 

Overall Diameter Minimum Bending Radius 
of  Cable, Inches as a Multiple of  Cable Diameter 

Under 1.000 5 
1.001-1.500 6 
Over 1.500 7 

B. Power Cables with Metallic Shielding or Armor 
B.1. Rubber-insulated or Varnished-Cloth-insulated-cables 
B.I.I. Tape shielded cables. The minimum bending radius for all cables 
with metallic shielding tapes is twelve times the overall diameter of 
the completed cable. 
B.I.2. Armored Cables-Flat Tape or Wire Armored. The minimum 
bending radius for all fiat tape armored and all wire armored cables is 
twelve times the overall diameter of the cable. 
B.2. Rubber-insulated cables 
B.2.1. Wire shielded cables. Thd minimum bending radii for all cables 
with wire shielding (except armored cables) is given in A. 1. 
B.2.2. Interlocked Armored cables. The minimum radii for interlocked 
armored cables (except tape shielded cables) is given in A.I. but not 
less than seven times the overall diameter of the cable. 
B.3. Varnished-Cloth-insulated cables 
B.3.1. Interlocked Armored cables. The minimum bending radius for 
all interlocked armored cables (except shielded cables) is seven times 
the overall diameter of the cable. 
C. Paper-insulated lead sheathed power cable--single and multiple- 
conductor 
C.I.  Without metallic armor 

20kV and less Above 20kV 
Total Minimum Bending Radius 

Overall Diameter Conductors Area, as a Multiple of Cable 
of Cable, Inches kcmil Diameter 

1.00 and less - -  8 - -  
Over 1.00 1500 and less 8 10 
Over 1.00 Over 1500 10 12 

C.2. Armored Cables. The minimum bending radius for metallic 
armored cables is twelve times the overall diameter of the cable. 
SUBMITTER: Norman Lee, General Cable Corporation, Union, 
New Jersey 
SUPPORTING COMMENT: The minimum bending radii for the per- 
manent training of power cables without tension in installed position 
have been recognized by the industry for many years in accord with 
the recommend~ttions of the Insulated Power Cable Engineers Asso- 
ciation (IPCEA)--National Electrical Manufacturers Association 
(NEMA) respective Standards Publications for insulated cables. 
(The Association of Edison Illuminating Companies Spec. [AEIC] 
for paper insulated power cables does not include installation bending 
radii per se, but IPCEA long standing recommendations are as per 
above proposal.) 

It is particularly important when bending cable to differentiate 
between "during pulling-in around bends under tension" and "after 
installation, training cable without tension such as at joint and 
termination locations." As indicated above, the specified limits are 
not to apply to radii around which cable can be pulled during installa- 
tion while under tension. 

Consideration of bearing pressure, i.e. tension + radius of.bend, is 
extremely .important when pulling cable around bends under tension. 
The effects of such bearing pressure on the cable will vary dependent 
upon cable design and construction; user may consult the cab!e 
manufacturer for recommendations in this respect. Hence, reason for 
the cautionary sentences in introductory paragraph. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Adequately covered in present code. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

300-34: Reject 
PROPOSAL NO. 79: Amend 300-34 to read: Bending radii: The. 
curved surfaces around which cables must be pulled must exceed: 

(1) The value necessitated by sidewall pressure limitations given 
by the cable manufacturer, or (2) the training radius, or (3) 12 times 
the completed cable diameter for tape shielded or lead sheathed 
cables, 7 times the completed cable diameter for metal clad without 
tape shields, or the standard elbow radius as given in Table 346-10. 
Training Radii: 12 times the completed cable diameter for any tape 
shielded cables; allothers are given in Table 300-34. 
SUBMITTER: Charles E. Muhleman, Marion, IN 
SUPPORTING COMMENT: The 1975 NEC wording is unduly . 
restrictive, and not consistent with IPCEA[NEMA recommenda- 
tions nor industry practice. 

Table 300-34 ' 

Training radii for other than shielded cables 

0.155 and 
Less 

0.170-0.310 
0.325 and 

Over 

Insulation 
Thickness 

inches mm 

3.94 and 
Less 

4.32-7.87 
8.26 and 

Over 

Overall Diameter of  Cable 
inches m m  linches mm inches mm 

1.00 25.4 1.001 25.4 2.001 50.8 
and and to to and and 
less less 2.000 50.8 Over Over 

Minimum training radius as a multiple of 
t cable diameter 

4 5 6 
r . . . . . .  

5 6 ] 7  
l 

- -  [ 7 8 

I Armored 
i 

Reference: 1PCEA Publication S- 19-81 (Nema WC-3) 10/74 
1P'CEA Publication S-61-402 (Nema WC-5) 7/73 
IPCEA Publication S-66-524 (Nema WC-7) 9/74 

PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Adequately covered in present Code. 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Adams, Breting, Day, Drapela, Landa, Louns- 
bury, Minto, Murphy, Sandstedt, Veit, Watson, Wells, Young 

NEGATIVE: Keith 
EXPLANATION OF VOTE: 

KEITH: This proposal has merit as the present section is not 
adequate. Suggest the submitter send in a simplified table covering 
only final training radii. Minimum bends for pulling cables is basically 

118 / 



handbook engineering data and difficult to treat properly in the Code. 
References to this revised Section should be made in Article 230, 
Sections F and K. 

ARTICLE 305--TEMPORARY 
WIRING 

Code-Making Panel No. 7 

305-1(a): Accept 
PROPOSAL NO. IA: Revise Section 305-1(a) to read: 

(a) Temporary electrical power and lighting installations shall be 
permitted during the period of construction, remodeling, maintenance, 
repair, or demolition of buildings, structures, equipment, or similar 
activities. 
SUBM1TTER: CMP7 
SUPPORTING COMMENT: Refer to Proposal No. 1. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

.305-2(b)(c): Reject 
PROPOSAL NO. 97: Add new paragraph to 305-2(b)(c) to read: 

Temporary feeders and branch circuits shall be permitted to be 
supported at intervals in excess of' 10 feet when judged to present no 
personnel or equipment hazard by the authority "having jurisdiction. 
SUBMITrER: CMP7-TSC Continuous Processes 
SUPPORTING COMMENT: Section 305-2 requires that temporary 
feeders and branch circuits be supported on 10 foot centers. No con- 
sideration is .g!ven to the ceiling height of the building in which this 
temporary wiring may be installed. Certainly the need for the 10foot 
support spacing can be readily seen if the ceiling of the building' in 
question is only 10 feet from the floor. However, if the ceiling of the 
building in question is 25 feet from the floor, we can see no difference 
in the safety to personnel if the temporary wiring is supported on 
10.foot or on 25 foot centers. 

Assuming an equal percentage of sag in both cases.is acceptable, 
it would be safe to say that with a 10 percent sag allowable, the 
10 foot ceiling condition which has the wiring supported on 10 foot 
centers (9 foot clear height in the middle) would, in fact, be less safe 
than the 25 foot ceiling condition with the wiring supported on 25 foot 
centers (22.5 foot clear height in the middle). • 

It is suggested that this section relate the support requirements for 
temporary wiring to the height of the ceiling involved. For example-- 

Ceiling Height Support Spacing 

10 ft. 10 ft. 
11 ft.-25 ft. 11 ft.-25 ft. respectively 

25 ft. 25 ft. 

PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Supporting Comment does not recognize that 
Section 305-2 only requires said support, when run as open con- 
ductors. Therefore, Panel feels present Article adequately covers 
said matter. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

305:2(c): Accept 
PROPOSAL NO. 2: Add an exception to 305-2(c) to read: 

Exception: Where a circuit supplies only motor operated loads, all 
conductors and wiring devices shall be ]orotected by overcurrent 
devices having a rating or setting not exceeding 150% o f  their 
ampacities. 
SUBMITTER: National Association of Home Builders 
SUPPORTING COMMENT: 

1. The general construction industry, including the major suppliers 
of electrical temporary power, feel that the present policy of total 
non-recognition of motor operated loads on branch circuits on con- ~ 
structi0n sites imposes undue hardships, with costly downtime delays 
without any significant effect on safety. 

2. Some code authorities judge that the intent of article 305-1 
under "SCOPE" would permit the application of articles 210 & 430, 
thereby permitting "overcurrent device protection up to 250%. Due 
to the varying sizes of motors used on construction sites, the 150% 
limitation would give us the necessary relief without any sacrifice of 
safety. 

3. Under Section 210-8 of the 1975 NEC, ground fault circuit 
protection on construction sites is required on 15- and 20-ampere out- 
lets; therefore, protection is effectively provided for employee current 
exposure exceeding 5 milliamperes. Accordingly, we can conclude 

that with both ground fault and grounding protection, whether we 
have 20- or 30-ampere overcurrent protection on 20 ampere outlets, 
there could be no appreciable difference in the exposure of employee 

~safety. 
PANEL RECOMMENDATION: Accept. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

305-i(c)--(New): Reject 
PROPOSAL NO. 1: Add new Sub-section (c) to read: 

(c) Emergency temporary electrical installations shall be permitted 
for the period required to make permanent repairs to a system after 
component failure, provided adequate protection is afforded to pre- 
vent injury to unauthorized or unqualified persons from such in- 
stallations. 
SUBMITTER: Ralph H. Lee, Wilmington, Delaware 
SUPPORTING COMMENT: The proposed addition provides a mea- 
sure of authorization for temporary means to provide electrical equip- 
ment operation during repairs after an electrical failure. It also re- 
quires the provision of safeguards against injury of non-electrical 
personnel during such a period, a condition which is frequently 
overlooked under the stress of the situation. 
PANEL RECOMMENDATION: Reject 
PANEL COMMENT: Concept accepted---refer to Panel Action taken 
on Proposal No. IA, CMP7. 
VOTE ON PANEL RECOMMENDATION: Unanimously affirmative 

305-2(d): Accept 
Secretary's Note: It was the action, of  the Correlating Committee 

that there was a lack of  consensus in the voting. 
PROPOSAL NO. 3: Add a new last sentence to Section 305-2(d) and 
add a fine print note as follows: 

Receptacles on construction sites which are grounded in accor- 
dance with this section and other applicable requirements elsewhere 
in this Code shall not be required to have redundant protection of 
ground-fault circuit-interrupters. 

Under conditions where the integrity of effective grounding cannot be main- 
tained, a ground-fault circuit-interrupter can provide additional protection for 
personnel. 
SUBMITTER: National Electrical Contractors Association 
SUPPORTING COMMENT: Field experience in the ~ construction 
industry regarding electrical accidents from the use of portable elec- 
trical tools has been excellent. Most tool accidents are not electrical. 
When there have been electrical accidents they have been caused by 
a lack of conformity with existing Code requirements. The GFCI will 
not improve this accident record. Many of these accidents have been 
secondary accidents caused by involuntary movement as a result of 
electric shock. The G FCI which is intended to prevent electrocution 
will not prevent electric' shock or the involuntary movement. Because 
GFCI  is subject to tripping from unknown causes, it is removed or 
by-passed by construction workers because it disrupts the orderly 
process of their work. This creates an attitude of general laxity about 
electrical safety and thereby increases the probability of electrical 
accidents. 
PANEL RECOMMENDATION: Accept 
VOTE ON PANEL RECOMMENDATION: 

AFFIRMATIVE:  Haggerty, Hart, Kuchnicki, Nankervis, 
Roberts. 

NEGATIVE:  Caylor, Collins, Higginbottom, Reymers, Sappington 
EXPLANATION OF VOTE: 

CAYLOR: The supporting comment rendered by the proposal 
appears to be insufficient and incorrect. My experience in the con- 
struction industry regarding electrical accidents and the use of por- 
table tools has shown that a great number of accidents have been 
caused by electrical portable drills, motors, saws, etc. The G FCI has 
shown some decided improvement in the accident record. The G FCI 
has prevented electrocution of many construction workers.. 1 feel that 
for the safety of all involved in the construction industry that Pro- 
posal No. 3 should be rejected. 

COLLINS: Properly installed GFCI draws attention to tools and 
wiring that are in poor condition, and should be repaired or replaced 
to eliminate the shock and involuntary movement hazards cited by 
the submitter. Even if the GFCI  device is by-passed or removed, the 
worker is no less safe than he would be using a standard installation. 

HIGGINBOTTOM: My negative vote on the Panel recommenda- 
tion is based on the fact that it is not in the interest of safety on con- 
struction sites. 

REYMERS: Deletion of the need for shock hazard protection at 
construction sites by means of ground fault interruption devices 
without institution of alternative 16rotection measures seem highly 
inappropriate. 

I would be willing to vote affirmatively for a procedure which 
would give maximum assurance that the complete grounding systems 
including connected appliances and tools is adequate initially and is 
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