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Item No.  Subject 
 
12-11-1  Call to Order 
 
12-11-2  Introduction of Members and Guests 
 
12-11-3  Review of Meeting Procedures and Revision Schedule 
 
12-11-4  Approval of ROP Meeting Minutes 
 
12-11-5  Task Group Reports (if any) 
 
12-11-6  Processing of Comments 
 
12-11-7  Fire Protection Research Foundation Requests 
 
12-11-8  Old Business 
 
12-11-9  New Business 
 
12-11-10  Adjournment 
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Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
6-1     Log #253  NEC-P06

_______________________________________________________________________________________________
Raymond J. Dezik, 400 Hz Repair

N/A
We ask that the code be changed to allow cables as small as 2 #4 in parallel as that is a practical

application and may not fall under the sections Exception 1, a-b &c.
Conductors in parallel even at 400 Hz are not allowed if smaller than 1/0.

We parallel 400 Hz conductors for voltage drop and not ampacity.
2 -#3 cables equal a 1/0 in cross section yet we lower our voltage drop by 50%.  A change in the codes for 600 Hz

would allow wires as small as 2-#4 in parallel as that is a practical application for 400 Hz.
We would rather use  2#3 rather than 1/0.  Therefore we ask that the code be changed to allow cables as small as 2 #4

in parallel as that is a practical application and may not fall under the sections Exception 1, a-b &c.

_______________________________________________________________________________________________
6-2     Log #403  NEC-P06

_______________________________________________________________________________________________
Thomas L. Adams, Macomb, IL

6-14
Reject Proposal 6-14.

Although present OSHA requirements do not directly address required burial depth, the present text of
OSHA 1926.403 (General Requirements), 1926.404 (Wiring Design and Protection), and 1926.405 (Wiring Methods,
Components for General Use) all contain voltage breaks at 600 Volts. Changing the application of the text in 310.10(F)
will create a conflict between the two documents causing voltages from 601 to 1000 Volts to possibly be in violation of
OSHA requirements. In addition, a Note within the OSHA document states that “If the electrical installation is made in
accordance with the National Electrical Code ANSI/NFPA 70-1984, exclusive of Formal Interpretations and Tentative
Interim Amendments, it will be deemed to be in compliance with 1926.403 through 1926.408, except for 1926.404(b)(1)
and 1926.405(a)(2)(ii)(C), (F), (G), and (J).” This would further conflict with the proposed text without significant
amendment.

1Printed on  10/31/2012
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Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
6-3     Log #715  NEC-P06

_______________________________________________________________________________________________
James T. Dollard, Jr., IBEW Local 98

6-14
Continue to Accept.
This comment is submitted on behalf of the high voltage task to provide additional substantiation

as directed by the Correlating Committee.
The High Voltage Task Group (HVTG) was charged with developing recommendations throughout the NEC to provide

the code user with prescriptive requirements for high voltage installations. The task group charge was to identify holes in
the code with respect to installations operating at over 600-volts and address them with recommended requirements to
allow for uniform installation and enforcement. Small Wind Electric Systems and Solar Photovoltaic (PV) Systems are
currently being installed at DC voltages over 600V up to and including 1000V, 1200V, 1500V, and 2000V DC.  These
DC systems are expanding and have become a more integral part of many structures. Small Wind Electric Systems and
Solar Photovoltaic (PV) Systems are employed regularly in, and on all types of structures from dwellings units, to large
retail and high rise construction.

The first direction that the HVTG took was to simply suggest revisions in Chapter 6 for Special Equipment. It is
extremely important to fully understand the outline form of the NEC. 90.3 mandates that Chapters 1 through 4 apply
generally and Chapters 5, 6 & 7 are special and serve only to modify or supplement the rules in Chapters 1 through 4.
The HVTG quickly realized that it was not feasible to address all of the installation requirements in Chapter 6. The work
needs to be done throughout the NEC. The special systems in Chapter 6 are built primarily upon Chapters 1 through 4
with the Chapter 6 requirements providing only modifications or supplemental requirements. A quick review of the UL
White-book for electrical products will uncover that UL has many products that are utilized in these systems rated at and
above 600-volts including but not limited to, 600Vdc terminal blocks, 1000Vdc PV switches, 1500Vdc PV fuses, and
2000V PV wiring.  Product listings provide permitted uses and restrictions on a given product. The NEC must recognize
those products through installation requirements. Electrical safety in the home, workplace and in all venues depends
upon installation requirements to ensure that all persons and property are not exposed to the hazards of electricity. The
success of this code hinges on three things (1) product standards, (2) installation requirements and (3) enforcement.
The NEC needs to recognize emerging technologies that are operating at over 600-volts. Everyone needs to play a role
in this transition. The present NEC requirements would literally require that a PV system operating at 750-volts DC
utilize a disconnecting means rated at 5 kV. The manufacturers, research and testing laboratories and the NEC must
work together to develop installation requirements and product standards to support these emerging technologies.

Moving the NEC threshold from 600 volts to 1000 volts will not, by itself, allow the immediate installation of systems at
1000-volts.  Equipment must first be tested and found acceptable for use at the higher voltage(s).  The testing and listing
of equipment will not, by itself, allow for the installation of 1000 volt-systems. The NEC must include prescriptive
requirements to permit the installation of these 1000-volt systems.  It will take both tested/listed equipment and an
installation code to meet the needs of these emerging technologies that society demands. The installation code should
be the NEC.

Moving the NEC to 1000 volts is just the beginning.  The desire to keep increasing efficiencies will continue to drive up
the system voltages. We are beginning to see 1200, 1500, and 2000-volt systems.  2500 volts cannot be far down the
road.  Most equipment standards are still at 600 volts and will need to be upgraded also.

If the NEC does not adequately address systems over 600 volts, some other standard will.  If we want to control the
future safety of installations over 600 volts we need to address these issues today.

2Printed on  10/31/2012
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Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
6-4     Log #423  NEC-P06

_______________________________________________________________________________________________
Mark C. Ode, UL LLC

6-15
Revise text to read as follows:

(6) When Where paralleled in ferrous metal enclosures or raceways, conductors shall be grouped with all conductors of
the same circuit to prevent heating effects from imbalances of current .

Information Note: Where conductors are paralleled in ferrous metal enclosures or raceways, failure to group one
conductor from each phase in each raceway or grouping within a wiring method may result in overheating and current
imbalance.

“When” was changed to “where” since this is not a condition of time.  “Ferrous metal” was deleted since
the conductors not being grouped together and the resulting heat, as well as current imbalance, will occur in both
ferrous and non-ferrous enclosures and raceways.  Limiting this restriction to just ferrous enclosures would still subject
non-grouped conductors to large imbalances of current and the heating effects of this imbalance.

_______________________________________________________________________________________________
6-5     Log #1006  NEC-P06

_______________________________________________________________________________________________
David Clements, International Association of Electrical Inspectors

6-15
Revise text to read as follows:

(6) When Where paralleled in ferrous metal enclosures or raceways, conductors shall be grouped with all conductors of
the same circuit to prevent heating effects from imbalances of current.

Information Note: Where conductors are paralleled in ferrous metal enclosures or raceways, failure to group one
conductor from each phase in each raceway or grouping within a wiring method may result in overheating and current
imbalance.

“When” was changed to “where” since this is not a condition of time. “Ferrous metal” was deleted since
the conductors not being grouped together and the resulting heat, as well as current imbalance, will occur in both
ferrous and nonferrous enclosures or raceways. Limiting this restriction to just ferrous enclosures would still subject
non-grouped conductors to large imbalances of current and the heating effects of this imbalance.

_______________________________________________________________________________________________
6-6     Log #559  NEC-P06

_______________________________________________________________________________________________
Richard E. Loyd, Sun Lakes, AZ

6-15
(6) When  paralleled in ferrous metal enclosures or raceways, conductors shall be grouped with all

conductors of the same circuit to prevent heating effects from imbalances of current .
Information Note: Where conductors are paralleled in ferrous metal enclosures or raceways, failure to group one

conductor from each phase in each raceway or grouping within a wiring method may result in overheating and current
imbalance.

“Ferrous metal” should be deleted since the conductors are generally not grouped together enclosures.
The large imbalances of current and the heating  effects of this imbalance will occur in both ferrous, nonferrous and
nonmetallic enclosures . The informational note is helpful but not enforceable.

3Printed on  10/31/2012

Page 13 of 65



Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
6-7     Log #1063  NEC-P06

_______________________________________________________________________________________________
Michael J. Johnston, National Electrical Contractors Association

6-15
Continue to accept the proposal but revise as follows:

(6) When Where paralleled in ferrous metal enclosures or raceways, conductors shall be grouped with all conductors of
the same circuit to prevent heating effects from imbalances of current .
Information Note: Where conductors are paralleled in ferrous metal enclosures or raceways, failure to group one
conductor from each phase in each raceway or grouping within a wiring method may result in overheating and current
imbalance.

This comment seeks to build on the concepts presented in the original proposal. The word “where” is
more appropriate because the rule should not be related to a point in time. The problem of induction and grouping exists
not only with parallel conductor sets installed in magnetic (ferroius) enclosures, but is can also be problematic in
nonferrous enclosures, relative to improper grouping. Since the original proposal was related to reducing induction
problems by grouping, the expansion of the proposal to nonferrous types of enclosures should not be considered new
material as it relates to the same problem presented in the original proposal.

_______________________________________________________________________________________________
6-8     Log #346  NEC-P06

_______________________________________________________________________________________________
Johnnie Miller, Electrical Solutions

N/A
ASHRAE has complied 10 years of dry-bulb design temperature data in the 2009 ASHRAE

Handbook of Fundamentals (The American Society of Heating, Refrigeration and Air-conditioning Engineers).
ASHRAE published a Temperature Table and the calculations shown in the table are based on ASHRAE 2% design

temperatures for 10 years of data and CDA research covering over five years of minitoring air temperatures inside
rooftop raceways.  The result of which can be used to apply the correction factors in Table 310.15(B)(2)(a) and table
310.15(B)(2)(b) of the 2011 NEC.

The tgable covers most of the US and selected Canadian weather station locations included in the ASHRAE
Handbook.  The complete Hanbook can be ordered from ASHRAE (www.ashrae.org).

The problem with the current code is that personnel in the field including inspectors have to guess at the
ambient temperature.   Incorporating the ASHRAE table into the 2014 NEC would help to denote the rooftop conductor
temperatures for virtually all geographic locations throught the North American continent.  By implementing this new
Table into the NEC, it would alleviate the guesswork in estimating ambient temperatures used for derating of conductors
due to temperature conditions.  Moreover, the NEC has already referenced use of the above noted table in the existing
2011 NEC language (reference 310.15 - Ampacities for Conductors Rated 0-2000 Volts, (3) adjustment Factors (ref. pg
70-152).

4Printed on  10/31/2012
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Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
6-9     Log #380  NEC-P06

_______________________________________________________________________________________________
Scott Cline, Monterey Park, CA

6-19
Please see the following documentation of suggested reorganization-only of Article 310. There is

no intention to change the requirements of the Code, only restructure it. The recommendation expressed here is based
on the 2011 NEC, previous to the ROP and ROC, and in no way intends to change any approved Code requirement
action of the ROP or ROC for the 2014 edition of the NEC.

******Insert Include Here******

This comment was submitted by a panel 6 task group. The original proposer’s recommendations were
for both reorganization and changes to the requirements of the Code. We did find that there was basis for reorganizing
based basically on reduction of duplicated text. We felt that the requirements changes were not warranted, and/or did
not have the required technical substantiation for the change. Great effort and review of this work has taken place by the
participating members of the CMP-6 who chose to participate in this task group effort.

5Printed on  10/31/2012
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Formatting of this beginning portion is as a final-draft with underlining only included 
(Starting on the 11th page, is a working-draft complete with legislative text) 

 
Reorganization and Editorial Corrections only of 310 

 
  Article 310 Conductors for General Wiring 
  I. General 
  310.1 Scope. This article covers general requirements for conductors used in general wiring and their type 
designations, insulations, markings, mechanical strengths, ampacity ratings, and uses. These requirements do not 
apply to conductors that form an integral part of equipment, such as motors, motor controllers, and similar equipment, 
or to conductors specifically provided for elsewhere in this Code. 
  Informational Note: For flexible cords and cables, see Article 400. For fixture wires, see Article 402. 
  310.2 Definitions. 
  Electrical Ducts. As used in Article 310, electrical ducts shall include any of the electrical conduits recognized in 
Chapter 3 as suitable for use underground; other raceways round in cross section, listed for underground use, and 
embedded in earth or concrete. 
  Thermal Resistivity. As used in this Code, the heat transfer capability through a substance by conduction. It is the 
reciprocal of thermal conductivity and is designated Rho and expressed in the units °C-cm/watt. 
  II. Installation 
  310.10 Uses Permitted. The conductors described in 310.104 shall be permitted for use in any of the wiring 
methods covered in Chapter 3 and as specified in their respective tables or as permitted elsewhere in this Code.  
  Informational Note: Thermoplastic insulation may stiffen at temperatures lower than −10°C (+14°F). Thermoplastic 
insulation may also be deformed at normal temperatures where subjected to pressure, such as at points of support. 
Thermoplastic insulation, where used on dc circuits in wet locations, may result in electroendosmosis between the 
conductor and insulation. 
  (A) Dry Locations. Insulated conductors and cables used in dry locations shall be any of the types identified in this 
Code.  
  (B) Dry and Damp Locations. Insulated conductors and cables used in dry and damp locations shall be Types 
FEP, FEPB, MTW, PFA, RHH, RHW, RHW-2, SA, THHN, THW, THW-2, THHW, THWN, THWN-2, TW, XHH, XHHW, 
XHHW-2, Z, or ZW. 
  (C) Wet Locations. Insulated conductors and cables used in wet locations shall comply with one of the following:  
  (1) Be moisture-impervious metal-sheathed 
  (2) Be types MTW, RHW, RHW-2, TW, THW, THW-2, THHW, THWN, THWN-2, XHHW, XHHW-2, ZW 
  (3) Be of a type listed for use in wet locations 
  (D) Locations Exposed to Direct Sunlight. Insulated conductors or cables used where exposed to direct rays of 
the sun shall comply with (D)(1) or (D)(2): 
(1) Conductors and cables shall be listed, or listed and marked, as being sunlight resistant 
(2) Conductors and cables shall be covered with insulating material, such as tape or sleeving, that is listed, or listed 
and marked, as being sunlight resistant 
  (E) Shielding. Non-shielded, ozone-resistant insulated conductors with a maximum phase-to-phase voltage of 5000 
volts shall be permitted in Type MC cables in industrial establishments 
where the conditions of maintenance and supervision ensure that only qualified persons service the installation. For 
other establishments, solid dielectric insulated conductors operated above 2000 volts in permanent installations shall 
have ozone-resistant insulation and shall be shielded. All metallic insulation shields shall be connected to a grounding 
electrode conductor, a grounding busbar, an equipment grounding conductor, or a grounding electrode. 
  Informational Note: The primary purposes of shielding are to confine the voltage stresses to the insulation, dissipate 
insulation leakage current, drain off the capacitive charging current, and carry ground-fault current to facilitate 
operation of ground-fault protective devices in the event of an electrical cable fault. 
  Exception No. 1: Nonshielded insulated conductors listed by a qualified testing laboratory shall be permitted for use 
up to 2400 volts under the following conditions: 
  (a) Conductors shall have insulation resistant to electric discharge and surface tracking, or the insulated conductor(s) 
shall be covered with a material resistant to ozone, electric discharge, and surface tracking. 
  (b) Where used in wet locations, the insulated conductor(s) shall have an overall nonmetallic jacket or a continuous 
metallic sheath. 
  (c) Insulation and jacket thicknesses shall be in accordance with Table 310.104(D). 
  Exception No. 2: Nonshielded insulated conductors listed by a qualified testing laboratory shall be permitted for use 
up to 5000 volts to replace existing nonshielded conductors, on existing equipment in industrial establishments only, 
under the following conditions: 
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  (a) Where the condition of maintenance and supervision ensures that only qualified personnel install and service the 
installation. 
  (b) Conductors shall have insulation resistant to electric discharge and surface tracking, or the insulated conductor(s) 
shall be covered with a material resistant to ozone, electric discharge, and surface tracking. 
  (c) Where used in wet locations, the insulated conductor(s) shall have an overall nonmetallic jacket or a continuous 
metallic sheath. 
  (d) Insulation and jacket thicknesses shall be in accordance with Table 310.104(D). 
  Informational Note: Relocation or replacement of equipment may not comply with the term existing as related to this 
exception. 
  Exception No. 3: Where permitted in 310.10(F), Exception No. 2. 
  (F) Direct-Burial Conductors. Conductors used for direct-burial applications shall be of a type identified for such 
use.  
  Cables rated above 2000 volts shall be shielded. 
  Exception No. 1: Nonshielded multiconductor cables rated 2001–2400 volts shall be permitted if the cable has an 
overall metallic sheath or armor. 
  The metallic shield, sheath, or armor shall be connected to a grounding electrode conductor, grounding busbar, or a 
grounding electrode. 
  Exception No. 2: Airfield lighting cable used in series circuits that are rated up to 5000 volts and are powered by 
regulators shall be permitted to be nonshielded. 
  Informational Note to Exception No. 2: Federal Aviation Administration (FAA) Advisory Circulars (ACs) provide 
additional practices and methods for airport lighting. 
  Informational Note No. 1: See 300.5 for installation requirements for conductors rated 600 volts or less. 
  Informational Note No. 2: See 300.50 for installation requirements for conductors rated over 600 volts. 
  (G) Corrosive Conditions. Conductors exposed to oils, greases, vapors, gases, fumes, liquids, or other substances 
having a deleterious effect on the conductor or insulation shall be of a type suitable for the application. 
  (H) Conductors in Parallel. 
  (1) General. Aluminum, copper-clad aluminum, or copper conductors, for each phase, polarity, neutral, or grounded 
circuit shall be permitted to be connected in parallel (electrically joined at both ends) only in sizes 1/0 AWG and larger 
where installed in accordance with 310.10(H)(2) through (H)(6). 
  Exception No. 1: Conductors in sizes smaller than 1/0 AWG shall be permitted to be run in parallel to supply control 
power to indicating instruments, contactors, relays, solenoids, and similar control devices, or for frequencies of 360 Hz 
and higher, provided all of the following apply: 
  (a) They are contained within the same raceway or cable. 
  (b) The ampacity of each individual conductor is sufficient to carry the entire load current shared by the parallel 
conductors. 
  (c) The overcurrent protection is such that the ampacity of each individual conductor will not be exceeded if one or 
more of the parallel conductors become inadvertently disconnected. 
  Exception No. 2: Under engineering supervision, 2 AWG and 1 AWG grounded neutral conductors shall be permitted 
to be installed in parallel for existing installations. 
  Informational Note to Exception No. 2: Exception No. 2 can be used to alleviate overheating of neutral conductors in 
existing installations due to high content of triplen harmonic currents. 
  (2) Conductor Characteristics. The paralleled conductors in each phase, polarity, neutral, grounded circuit 
conductor, equipment grounding conductor, or equipment bonding jumper shall comply with all of the following: 
  (1) Be the same length 
  (2) Consist of the same conductor material 
  (3) Be the same size in circular mil area 
  (4) Have the same insulation type 
  (5) Be terminated in the same manner 
  (3) Separate Cables or Raceways. Where run in separate cables or raceways, the cables or raceways with 
conductors shall have the same number of conductors and shall have the same electrical characteristics. Conductors 
of one phase, polarity, neutral, grounded circuit conductor, or equipment grounding conductor shall not be required to 
have the same physical characteristics as those of another phase, polarity, neutral, grounded circuit conductor, or 
equipment grounding conductor. 
  (4) Ampacity Adjustment. Conductors installed in parallel shall comply with the provisions of 310.15(B)(3)(a). 
  (5) Equipment Grounding Conductors. Where parallel equipment grounding conductors are used, they shall be 
sized in accordance with 250.122. Sectioned equipment grounding conductors smaller than 1/0 AWG shall be 
permitted in multiconductor cables in accordance with 310.104, provided the combined circular mil area of the 
sectioned equipment grounding conductors in each cable complies with 250.122. 
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  (6) Equipment Bonding Jumpers. Where parallel equipment bonding jumpers are installed in raceways, they shall 
be sized and installed in accordance with 250.102. 
  III. Ampacities for Conductors  
  310.13 General. 
  (A) Tables or Engineering Supervision. Ampacities for conductors shall be permitted to be determined by tables 
as provided in 310.15 or 310.60, or under engineering supervision, as provided in 310.13(F). 
  Informational Note No. 1: Ampacities provided by this part do not take voltage drop into consideration. See 
210.19(A), Informational Note No. 4, for branch circuits and 215.2(A), Informational Note No. 2, for feeders. 
  Informational Note No. 2: For the allowable ampacities of Type MTW wire, see Table 13.5.1 in NFPA 79-2007, 
Electrical Standard for Industrial Machinery. 
  (B) Selection of Ampacity. Where more than one ampacity applies for a given circuit length, the lowest value shall 
be used. 
  Exception: Where two different ampacities apply to adjacent portions of a circuit, the higher ampacity shall be 
permitted to be used beyond the point of transition, a distance equal to 3.0 m (10 ft) or 10 percent of the circuit length 
calculated at the higher ampacity, whichever is less. 
  Informational Note: See 110.40 for conductor temperature limitations due to termination provisions. 
  (C) Temperature Limitation of Conductors. No conductor shall be used in such a manner that its operating 
temperature exceeds that designated for the type of insulated conductor involved. In no case shall conductors be 
associated together in such a way, with respect to type of circuit, the wiring method employed, or the number of 
conductors, that the limiting temperature of any conductor is exceeded. 
  Informational Note No. 1: The temperature rating of a conductor [see Table 310.104(A) and Table 310.104(C)] is the 
maximum temperature, at any location along its length, that the conductor can withstand over a prolonged time period 
without serious degradation. The allowable ampacity tables, the ampacity tables of Article 310 and the ampacity 
tables of Informative Annex B, the ambient temperature correction factors, and the notes to the tables provide 
guidance for coordinating conductor sizes, types, allowable ampacities, ampacities, ambient temperatures, and 
number of associated conductors. The principal determinants of operating temperature are as follows: 
  (1) Ambient temperature — ambient temperature may vary along the conductor length as well as from time to time. 
  (2) Heat generated internally in the conductor as the result of load current flow, including fundamental and harmonic 
currents. 
  (3) The rate at which generated heat dissipates into the ambient medium. Thermal insulation that covers or 
surrounds conductors affects the rate of heat dissipation. 
  (4) Adjacent load-carrying conductors — adjacent conductors have the dual effect of raising the ambient temperature 
and impeding heat dissipation. 
  Informational Note No. 2: Refer to 110.14(C) for the temperature limitation of terminations. 
  (D) Tables General. For explanation of type letters used in the tables of 310.15 and 310.60 and for recognized sizes 
of conductors for the various conductor insulations, see Table 310.104(A) and Table 310.104(B). For installation 
requirements, see 310.1 through 310.13(C) and the various articles of this Code. For flexible cords, see Table 400.4, 
Table 400.5(A)(1), and Table 400.5(A)(2). 
  (E) Ambient Temperature Correction Factors. Ampacities for ambient temperatures other than those specified in 
the ampacity tables shall be corrected in accordance with the Tables of 310.15(B)(2) or 310.60(B)(4), or shall be 
permitted to be calculated using the following equation: 
  [Unedited formula] 
  where: 
  I' = ampacity corrected for ambient temperature 
  I = ampacity shown in the table for Tc and Ta 
  Tc = temperature rating of conductor (°C) 
  Ta' = new ambient temperature (°C) 
  Ta = ambient temperature used in the table (°C) 
  (F) Engineering Supervision. Under engineering supervision, conductor ampacities shall be permitted to be 
calculated by using the following general equation: 
  [Unedited formula] 
  where: 
Tc = conductor temperature (°C) 
Ta = ambient temperature (°C) 
∆Td = dielectric loss temperature rise, used only for 2001 through 35,000 volts 
Rdc = dc resistance of conductor at temperature Tc 
Yc = component ac resistance resulting from skin 
effect and proximity effect 
Rca = effective thermal resistance between conductor and surrounding ambient 
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  Informational Note: The dielectric loss temperature rise (∆Td) is negligible for single circuit extruded dielectric cables 
rated below 46 kV. 
  310.15 Conductors rated 0 through 2,000 Volts. 
  (A) Ampacities of Conductors Rated 0 through 2000 Volts. Ampacities for conductors shall be permitted to be 
determined by 310.15(B) Tables, or under engineering supervision as provided in 310.13(F). 
  (B) Tables. Ampacities for conductors rated 0 through 2000 volts shall be as specified in the Allowable Ampacity 
Table 310.15(B)(16) through Table 310.15(B)(19), and Ampacity Table 310.15(B)(20) and Table 310.15(B)(21) as 
modified by 310.13(D) and (E), and 310.15(B)(1) through (B)(6). 
  The temperature correction and adjustment factors shall be permitted to be applied to the ampacity for the 
temperature rating of the conductor, if the corrected and adjusted ampacity does not exceed the ampacity for the 
temperature rating of the termination in accordance with the provisions of 110.14(C). 
  Informational Note: Table 310.15(B)(16) through Table 310.15(B)(19) are application tables for use in determining 
conductor sizes on loads calculated in accordance with Article 220. Allowable ampacities result from consideration of 
one or more of the following: 
  (1) Temperature compatibility with connected equipment, especially the connection points. 
  (2) Coordination with circuit and system overcurrent protection. 
  (3) Compliance with the requirements of product listings or certifications. See 110.3(B). 
  (4) Preservation of the safety benefits of established industry practices and standardized procedures. 
  (1) Bare or Covered Conductors. Where bare or covered conductors are installed with insulated conductors, the 
temperature rating of the bare or covered conductor shall be equal to the lowest temperature rating of the insulated 
conductors for the purpose of determining ampacity. 
  (2) Ambient Temperature Correction Factors Tables (a) and (b). Tables for 310.13(E) for 0 through 2000 volt 
conductors. 
  Table 310.15(B)(2)(a) 
  [Content unchanged] 
  Table 310.15(B)(2)(b) 
  [Content unchanged] 
  (3) Adjustment Factors. 
  (a) More Than Three Current-Carrying Conductors in a. Raceway or Cable. Where the number of current-carrying 
conductors in a raceway or cable exceeds three, or where single conductors or multiconductor cables are installed 
without maintaining spacing for a continuous length longer than 600 mm (24 in.) and are not installed in raceways, the 
allowable ampacity of each conductor shall be reduced as shown in Table 310.15(B)(3)(a). Each current-carrying 
conductor 
of a paralleled set of conductors shall be counted as a current-carrying conductor. Where conductors of different 
systems, as provided in 300.3, are installed in a common raceway or cable, the adjustment factors shown in Table 
310.15(B)(3)(a) shall apply only to the number of power and lighting conductors (Articles 210, 215, 220, and 230). 
  Informational Note No. 1: See Annex B, Table B.310.15(B)(2)(11), for adjustment factors for more than three current-
carrying conductors in a raceway or cable with load diversity. 
  Informational Note No. 2: See 366.23(A) for adjustment factors for conductors in sheet metal auxiliary gutters and 
376.22(B) for adjustment factors for conductors in metal wireways. 
  (1) Where conductors are installed in cable trays, the provisions of 392.80 shall apply. 
  (2) Adjustment factors shall not apply to conductors in raceways having a length not exceeding 
600 mm (24 in.). 
  (3) Adjustment factors shall not apply to underground conductors entering or leaving an outdoor trench if those 
conductors have physical protection in the form of rigid metal conduit, intermediate metal conduit, rigid polyvinyl 
chloride conduit (PVC), or reinforced thermosetting resin conduit (RTRC) having a length not exceeding 3.05 m (10 
ft), and if the number of conductors does not exceed four. 
  (4) Adjustment factors shall not apply to Type AC cable or to Type MC cable under the following conditions: 
  a. The cables do not have an overall outer jacket. 
  b. Each cable has not more than three current-carrying conductors. 
  c. The conductors are 12 AWG copper. 
  d. Not more than 20 current-carrying conductors are installed without maintaining spacing, are stacked, or are 
supported on “bridle rings.” 
  (5) An adjustment factor of 60 percent shall be applied to Type AC cable or Type MC cable under the following 
conditions: 
  a. The cables do not have an overall outer jacket. 
  b. The number of current carrying conductors exceeds 20. 
  c. The cables are stacked or bundled longer that 600 mm (24 in) without spacing being maintained. 
  [Table 310.15(B)(3)(a) unchanged] 
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  (b) More Than One Conduit, Tube, or Raceway. Spacing between conduits, tubing, or raceways shall be maintained. 
  (c) Circular Raceways Exposed to Sunlight on Rooftops. Where conductors or cables are installed in circular 
raceways exposed to direct sunlight on or above rooftops, the adjustments shown in Table 310.15(B)(3)(c) shall be 
added to the outdoor temperature to determine the applicable ambient temperature for application of the correction 
factors in Table 310.15(B)(2)(a) or Table 310.15(B)(2)(b). 
  Informational Note: One source for the average ambient temperatures in various locations is the ASHRAE Handbook 
— Fundamentals. 
  [Table 310.15(B)(3)(c) unchanged] 
  Informational Note to Table 310.15(B)(3)(c): The temperature adders in Table 310.15(B)(3)(c) are based on the 
results of averaging the ambient temperatures. 
  (4) Neutral Conductor. 
  (a) A neutral conductor that carries only the unbalanced current from other conductors of the same circuit shall not 
be required to be counted when applying the provisions of 310.15(B)(3)(a). 
  (b) In a 3-wire circuit consisting of two phase conductors and the neutral conductor of a 4-wire, 3-phase, wye-
connected system, a common conductor carries approximately the same current as the line-to-neutral load currents of 
the other conductors and shall be counted when applying the provisions of 310.15(B)(3)(a). 
  (c) On a 4-wire, 3-phase wye circuit where the major portion of the load consists of nonlinear loads, harmonic 
currents are present in the neutral conductor; the neutral conductor shall therefore be considered a current-carrying 
conductor. 
  (5) Grounding or Bonding Conductor. A grounding or bonding conductor shall not be counted when applying the 
provisions of 310.15(B)(3)(a). 
  (6) 120/240-Volt, 3-Wire, Single-Phase Dwelling Services and Feeders. For individual dwelling units of one-
family, two-family, and multifamily dwellings, conductors, as listed in Table 310.15(B)(6), shall be permitted as 
120/240-volt, 3-wire, single-phase service-entrance conductors, service-lateral conductors, and feeder conductors 
that serve as the main power feeder to each dwelling unit and are installed in raceway or cable with or without an 
equipment grounding conductor. For application of this section, the main power feeder shall be the feeder between 
the main disconnect and the panelboard that supplies, either by branch circuits or by feeders, or both, all loads that 
are part or associated with the dwelling unit. The feeder conductors to a dwelling unit shall not be required to have an 
allowable ampacity rating greater than their service-entrance conductors. The grounded conductor shall be permitted 
to be smaller than the ungrounded conductors, provided the requirements of 215.2, 220.61, and 230.42 are met. 
  Table 310.15(B)(6) 
  Tables 310.15(B)(16) through 310.15(B)(21) 
  310.60 Conductors rated 2001 through 35,000 Volts. 
  (A) Ampacities of Conductors Rated 2001 through 35,000 Volts. Ampacities for solid dielectric-insulated 
conductors shall be permitted to be determined by 310.60(B) Tables, or under engineering supervision as, provided in 
310.13(F). 
  (B) Tables. Ampacities for conductors rated 2001 through 35,000 volts shall be as specified in Table 310.60(B)(67) 
through Table 310.60(B)(86) in compliance with 310.60(B)(1), (2), and (3). Ampacities for ambient temperatures other 
than those specified in the ampacity tables shall be corrected in accordance with 310.13(E). 
  Informational Note No. 1: For ampacities calculated in accordance with 310.60(A), reference IEEE 835-1994 (IPCEA 
Pub. No. P-46-426), Standard Power Cable Ampacity Tables, and the references therein for availability of all factors 
and constants. 
  Informational Note No. 2: Ampacities provided by this section do not take voltage drop into consideration. See 
210.19(A), Informational Note No. 4, for branch circuits and 215.2(A), Informational Note No. 2, for feeders.  
  (1) Grounded Shields. Ampacities shown in Table 310.60(B)(69), Table 310.60(B)(70), Table 310.60(B)(81), and 
Table 310.60(B)(82) are for cable with shields grounded at one point only. Where shields are grounded at more than 
one point, ampacities shall be adjusted to take into consideration the heating due to shield currents. 
  (2) Burial Depth of Underground Circuits. Where the burial depth of direct burial or electrical duct bank circuits is 
modified from the values shown in a figure or table, ampacities shall be permitted to be modified as indicated in 
(B)(2)(a) and (B)(2)(b). 
  (a) Where burial depths are increased in part(s) of an electrical duct run, no decrease in ampacity of the conductors 
is needed, provided the total length of parts of the duct run increased in depth is less than 25 percent of the total run 
length. 
  (b) Where burial depths are deeper than shown in a specific underground ampacity table or figure, an ampacity 
derating factor of 6 percent per 300-mm (1-ft) increase in depth for all values of rho shall be permitted. 
  No rating change is needed where the burial depth is decreased. 
  (3) Electrical Ducts in Figure 310.60. At locations where electrical ducts enter equipment enclosures from under 
ground, spacing between such ducts, as shown in Figure 310.60, shall be permitted to be reduced without requiring 
the ampacity of conductors therein to be reduced. 

Page 20 of 65



 

NEC (NFPA 70) / A2013 / Log #380 / Include / Rec 
6 

  (4) Ambient Temperature Correction Factors Table. Table for 310.13(E) for 2001 through 35,000 volt conductors. 
  The 310.60(C)(4) table is used as-is, except to correct its title-reference number from (C) to (B). 
  Table 310.60(B)(4) 
  The content of Figure 310.60 is unchanged. The two references to “(C)” in the title of Figure 310.60 change to “(B)” 
instead.  
  The “(C)” table title references in Tables 310.60(C)(67) through (86) change to “(B)” instead. This is in all the tables. 
The final parenthetic table number remains unchanged. IE: “Table 310.60(C)(4)” changes to “Table 310.60(B)(4)” 
  The data of the tables (67) through (86) remains unchanged. 
  Table asterisk * footnote references to “310.60(C)(4)” are to be changed to “310.13(E)” instead; this is in Tables (67) 
through (76).  
  IV. Construction Specifications 
  [310.104 to the end of Article 310 are unchanged.] 
***** 
Following is a formatting as a draft with Reasons, Strikethrough, and Underlining 
  Because of the complexity of this reorganization, an additional type of text has been added to the standard 
legislative text protocol. The editorial standard of [brackets] in order to add in clarifying text which is not a part of the 
NEC printing is utilized. Where parts have been moved, the prefix information [within brackets] ahead of the moved 
part’s text has been used, such as: 
  [310.15(A)(1)] [310.13](A) General. To indicate that [310.15(A)(1)] is not part of the actual NEC text in the new 
location, but it is where the relocated part came from, that both the section and the Sub are deleted/changed, that (1) 
is no longer the number, that the new Sub is (A) within 310.13, and that “General.” Remains as-is. 
  Also, explanation for each part’s modification is printed above each part, in italics within brackets below asterisks as 
follows here: 
***** 
 [Explanation] 
  There is no reproduction of the Tables, Figures, or Formulas here – the data in them is/are unchanged, only some 
section reference numbers within the titles or footnotes are edited. 
  Reorganization and Editorial Corrections only of 310 
***** 
  [“used in general wiring” was added as editorial clarification of the separation of the subject of this article from the 
many other specialized conductors addressed in other Code sections, such as raceways, bus bars, and specialty wire 
conductors. As per the existing title, this article deals with conductors for general wiring.] 
  Article 310 Conductors for General Wiring 
  I. General 
  310.1 Scope. This article covers general requirements for conductors used in general wiring and their type 
designations, insulations, markings, mechanical strengths, ampacity ratings, and uses. These requirements do not 
apply to conductors that form an integral part of equipment, such as motors, motor controllers, and similar equipment, 
or to conductors specifically provided for elsewhere in this Code. 
  Informational Note: For flexible cords and cables, see Article 400. For fixture wires, see Article 402. 
***** 
  [The definitions used in 310 should not be in two places as they are now: 310.2 and 310.60. The Electrical Ducts 
definition in 310.60 seemed more complete, and the Thermal Resistivity definitions are identical.] 
  [310.60(A)] 310.2 Definitions. 
  Electrical Ducts. As used in Article 310, electrical ducts shall include any of the electrical conduits recognized in 
Chapter 3 as suitable for use underground; other raceways round in cross section, listed for underground use, and 
embedded in earth or concrete. 
  Thermal Resistivity. As used in this Code, the heat transfer capability through a substance by conduction. It is the 
reciprocal of thermal conductivity and is designated Rho and expressed in the units °C-cm/watt. 
***** 
  [Part II. Installation and all of 310.10 remain unchanged – EXCEPT for an unrelated correction of a table reference 
error in the 2011 print: in 310.10(E) Ex.No.2(d) “ . . . Table 310.13104(D).”] 
  II. Installation 
  310.10 Uses Permitted. The conductors described in 310.104 shall be permitted for use in any of the wiring 
methods covered in Chapter 3 and as specified in their respective tables or as permitted elsewhere in this Code. 
  Informational Note: Thermoplastic insulation may stiffen at temperatures lower than −10°C (+14°F). Thermoplastic 
insulation may also be deformed at normal temperatures where subjected to pressure, such as at points of support. 
Thermoplastic insulation, where used on dc circuits in wet locations, may result in electroendosmosis between the 
conductor and insulation. 
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  (A) Dry Locations. Insulated conductors and cables used in dry locations shall be any of the types identified in this 
Code.  
  (B) Dry and Damp Locations. Insulated conductors and cables used in dry and damp locations shall be Types 
FEP, FEPB, MTW, PFA, RHH, RHW, RHW-2, SA, THHN, THW, THW-2, THHW, THWN, THWN-2, TW, XHH, XHHW, 
XHHW-2, Z, or ZW. 
  (C) Wet Locations. Insulated conductors and cables used in wet locations shall comply with one of the following:  
  (1) Be moisture-impervious metal-sheathed 
  (2) Be types MTW, RHW, RHW-2, TW, THW, THW-2, THHW, THWN, THWN-2, XHHW, XHHW-2, ZW 
  (3) Be of a type listed for use in wet locations 
  (D) Locations Exposed to Direct Sunlight. Insulated conductors or cables used where exposed to direct rays of 
the sun shall comply with (D)(1) or (D)(2): 
  (1) Conductors and cables shall be listed, or listed and marked, as being sunlight resistant 
  (2) Conductors and cables shall be covered with insulating material, such as tape or sleeving, that is listed, or listed 
and marked, as being sunlight resistant 
  (E) Shielding. Non-shielded, ozone-resistant insulated conductors with a maximum phase-to-phase voltage of 5000 
volts shall be permitted in Type MC cables in industrial establishments 
where the conditions of maintenance and supervision ensure that only qualified persons service the installation. For 
other establishments, solid dielectric insulated conductors operated above 2000 volts in permanent installations shall 
have ozone-resistant insulation and shall be shielded. All metallic insulation shields shall be connected to a grounding 
electrode conductor, a grounding busbar, an equipment grounding conductor, or a grounding electrode. 
  Informational Note: The primary purposes of shielding are to confine the voltage stresses to the insulation, dissipate 
insulation leakage current, drain off the capacitive charging current, and carry ground-fault current to facilitate 
operation of ground-fault protective devices in the event of an electrical cable fault. 
  Exception No. 1: Nonshielded insulated conductors listed by a qualified testing laboratory shall be permitted for use 
up to 2400 volts under the following conditions: 
  (a) Conductors shall have insulation resistant to electric discharge and surface tracking, or the insulated conductor(s) 
shall be covered with a material resistant to ozone, electric discharge, and surface tracking. 
  (b) Where used in wet locations, the insulated conductor(s) shall have an overall nonmetallic jacket or a continuous 
metallic sheath. 
  (c) Insulation and jacket thicknesses shall be in accordance with Table 310.104(D). 
  Exception No. 2: Nonshielded insulated conductors listed by a qualified testing laboratory shall be permitted for use 
up to 5000 volts to replace existing nonshielded conductors, on existing equipment in industrial establishments only, 
under the following conditions: 
  (a) Where the condition of maintenance and supervision ensures that only qualified personnel install and service the 
installation. 
  (b) Conductors shall have insulation resistant to electric discharge and surface tracking, or the insulated conductor(s) 
shall be covered with a material resistant to ozone, electric discharge, and surface tracking. 
  (c) Where used in wet locations, the insulated conductor(s) shall have an overall nonmetallic jacket or a continuous 
metallic sheath. 
  (d) Insulation and jacket thicknesses shall be in accordance with Table 310. 13104(D). 
  Informational Note: Relocation or replacement of equipment may not comply with the term existing as related to this 
exception. 
  Exception No. 3: Where permitted in 310.10(F), Exception No. 2. 
  (F) Direct-Burial Conductors. Conductors used for direct-burial applications shall be of a type identified for such 
use.  
  Cables rated above 2000 volts shall be shielded. 
  Exception No. 1: Nonshielded multiconductor cables rated 2001–2400 volts shall be permitted if the cable has an 
overall metallic sheath or armor. 
  The metallic shield, sheath, or armor shall be connected to a grounding electrode conductor, grounding busbar, or a 
grounding electrode. 
  Exception No. 2: Airfield lighting cable used in series circuits that are rated up to 5000 volts and are powered by 
regulators shall be permitted to be nonshielded. 
  Informational Note to Exception No. 2: Federal Aviation Administration (FAA) Advisory Circulars (ACs) provide 
additional practices and methods for airport lighting. 
  Informational Note No. 1: See 300.5 for installation requirements for conductors rated 600 volts or less. 
  Informational Note No. 2: See 300.50 for installation requirements for conductors rated over 600 volts. 
  (G) Corrosive Conditions. Conductors exposed to oils, greases, vapors, gases, fumes, liquids, or other substances 
having a deleterious effect on the conductor or insulation shall be of a type suitable for the application. 
  (H) Conductors in Parallel. 
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  (1) General. Aluminum, copper-clad aluminum, or copper conductors, for each phase, polarity, neutral, or grounded 
circuit shall be permitted to be connected in parallel (electrically joined at both ends) only in sizes 1/0 AWG and larger 
where installed in accordance with 310.10(H)(2) through (H)(6). 
  Exception No. 1: Conductors in sizes smaller than 1/0 AWG shall be permitted to be run in parallel to supply control 
power to indicating instruments, contactors, relays, solenoids, and similar control devices, or for frequencies of 360 Hz 
and higher, provided all of the following apply: 
  (a) They are contained within the same raceway or cable. 
  (b) The ampacity of each individual conductor is sufficient to carry the entire load current shared by the parallel 
conductors. 
  (c) The overcurrent protection is such that the ampacity of each individual conductor will not be exceeded if one or 
more of the parallel conductors become inadvertently disconnected. 
  Exception No. 2: Under engineering supervision, 2 AWG and 1 AWG grounded neutral conductors shall be permitted 
to be installed in parallel for existing installations. 
  Informational Note to Exception No. 2: Exception No. 2 can be used to alleviate overheating of neutral conductors in 
existing installations due to high content of triplen harmonic currents. 
  (2) Conductor Characteristics. The paralleled conductors in each phase, polarity, neutral, grounded circuit 
conductor, equipment grounding conductor, or equipment bonding jumper shall comply with all of the following: 
  (1) Be the same length 
  (2) Consist of the same conductor material 
  (3) Be the same size in circular mil area 
  (4) Have the same insulation type 
  (5) Be terminated in the same manner 
  (3) Separate Cables or Raceways. Where run in separate cables or raceways, the cables or raceways with 
conductors shall have the same number of conductors and shall have the same electrical characteristics. Conductors 
of one phase, polarity, neutral, grounded circuit conductor, or equipment grounding conductor shall not be required to 
have the same physical characteristics as those of another phase, polarity, neutral, grounded circuit conductor, or 
equipment grounding conductor. 
  (4) Ampacity Adjustment. Conductors installed in parallel shall comply with the provisions of 310.15(B)(3)(a). 
  (5) Equipment Grounding Conductors. Where parallel equipment grounding conductors are used, they shall be 
sized in accordance with 250.122. Sectioned equipment grounding conductors smaller than 1/0 AWG shall be 
permitted in multiconductor cables in accordance with 310.104, provided the combined circular mil area of the 
sectioned equipment grounding conductors in each cable complies with 250.122. 
  (6) Equipment Bonding Jumpers. Where parallel equipment bonding jumpers are installed in raceways, they shall 
be sized and installed in accordance with 250.102. 
***** 
  [This part name is added to contain all of the ampacity rules. Existing part III. Construction Specifications is changed 
to part IV. Construction Specifications.] 
  III. Ampacities for Conductors  
***** 
  [This Section number is added to bring into one section the items general to both the 0 through 2000 and the 2001 
through 35,000 volts section items. Texts which apply to both 0 through 2000 and to 2001 through 35,000 volts. are 
combined and transferred into new A, B, C, D, E, and F below, and placed in the new 310.13, before the individual 
voltage-group sections: 310.15 and 310.60. This eliminates a full half-page of lines of text.] 
  310.13 General. 
***** 
  [The specific reference numbers are adjusted to take the relocations into account. Within Info Note 1, “section” 
becomes “part” because three sections within this new part affect the ampacity.] 
  [310.15(A)(1)] [310.13](A) Tables or Engineering Supervision. Ampacities for conductors shall be permitted to be 
determined by tables as provided in 310.15(B) or 310.60, or under engineering supervision, as provided in 310.15(C) 
310.13(F).  
  Informational Note No. 1: Ampacities provided by this section part do not take voltage drop into consideration. See 
210.19(A), Informational Note No. 4, for branch circuits and 215.2(A), Informational Note No. 2, for feeders.   
  Informational Note No. 2: For the allowable ampacities of Type MTW wire, see Table 13.5.1 in NFPA 79-2007, 
Electrical Standard for Industrial Machinery. 
***** 
  [The texts and exceptions of 310.15(A)(2) and 310.60(B)(1) “Selection of Ampacity” say the same thing, but with 
different syntax/wording. The most recently edited, the body of 310.15(A)(2), and the exception of 310.60(B)(1) are 
used here. The corresponding Informational Notes are identical, and only one is shown here.] 
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  [310.15(A)(2)] [310.13](B) Selection of Ampacity. Where more than one ampacity applies for a given circuit length, 
the lowest value shall be used.  
  Exception: Where two different ampacities apply to adjacent portions of a circuit, the higher ampacity shall be 
permitted to be used beyond the point of transition, a distance equal to 3.0 m (10 ft) or 10 percent of the circuit length 
figured at the higher ampacity, whichever is less. 
  310.60(B)(1) Selection of Ampacity. Where more than one calculated or tabulated ampacity could apply for a given 
circuit length, the lowest value shall be used. 
  [310.60(B)(1)] Exception: Where two different ampacities apply to adjacent portions of a circuit, the higher ampacity 
shall be permitted to be used beyond the point of transition, a distance equal to 3.0 m (10 ft) or 10 percent of the 
circuit length calculated at the higher ampacity, whichever is less. 
  Informational Note: See 110.40 for conductor temperature limitations due to termination provisions. 
***** 
  [The single ambient temperature correction factors Table number is removed since there are two within 310.15 and 
one in 310.60, and all three provide guidance.] 
  [310.15(A)(3)] [310.13](C) Temperature Limitation of Conductors. No conductor shall be used in such a manner 
that its operating temperature exceeds that designated for the type of insulated conductor involved. In no case shall 
conductors be associated together in such a way, with respect to type of circuit, the wiring method employed, or the 
number of conductors, that the limiting temperature of any conductor is exceeded.  
  Informational Note No. 1: The temperature rating of a conductor [see Table 310.104(A) and Table 310.104(C)] is the 
maximum temperature, at any location along its length, that the conductor can withstand over a prolonged time period 
without serious degradation. The allowable ampacity tables, the ampacity tables of Article 310 and the ampacity 
tables of Informative Annex B, the ambient temperature correction factors in 310.15(B)(2), and the notes to the tables 
provide guidance for coordinating conductor sizes, types, allowable ampacities, ampacities, ambient temperatures, 
and number of associated conductors. The principal determinants of operating temperature are as follows:  
  (1) Ambient temperature — ambient temperature may vary along the conductor length as well as from time to time.  
  (2) Heat generated internally in the conductor as the result of load current flow, including fundamental and harmonic 
currents.  
  (3) The rate at which generated heat dissipates into the ambient medium. Thermal insulation that covers or 
surrounds conductors affects the rate of heat dissipation.  
  (4) Adjacent load-carrying conductors — adjacent conductors have the dual effect of raising the ambient temperature 
and impeding heat dissipation.  
  Informational Note No. 2: Refer to 110.14(C) for the temperature limitation of terminations.  
***** 
  [The term “Tables” is added in front of “General” for clarity; this general information is about only the tables. The two 
table sections involved are referenced. 310.15(A)(3) is changed to 310.13(C) to reflect the relocations of 310.15(A)’s 
paragraphs (1), (2), and (3).] 
  [310.15(B)(1)] [310.13](D) Tables General. For explanation of type letters used in the tables of 310.15 and 310.60 
and for recognized sizes of conductors for the various conductor insulations, see Table 310.104(A) and Table 
310.104(B). For installation requirements, see 310.1 through 310.13(C) and the various articles of this Code. For 
flexible cords, see Table 400.4, Table 400.5(A)(1), and Table 400.5(A)(2). 
***** 
  [This panel had edited the titles and texts below of both sections for the 2011 cycle. They are functionally the same, 
but the title of 310.15 and the body of 310.60 seemed best. The formulas are the same, and the “where”s are the 
same other than 310.60’s more clear expression of I in the “where” portion.] 
  [310.15(B)](2) [310.12](E) Ambient Temperature Correction Factors. Ampacities for ambient temperatures other 
than those shown in the ampacity tables shall be corrected in accordance with Table 310.15(B)(2)(a) or Table 
310.15(B)(2)(b), or shall be permitted to be calculated using the following equation: 
  [Unedited formula] 
  where: 
  I' = ampacity corrected for ambient temperature 
  I = ampacity shown in the tables 
  Tc = temperature rating of conductor (°C) 
  Ta' = new ambient temperature (°C) 
  Ta = ambient temperature used in the table (°C) 
  [310.60(C)](4)] Ambient Temperature Correction. Ampacities for ambient temperatures other than those specified 
in the ampacity tables shall be corrected in accordance with Table 310.60(C)(4)(4) the Tables of 310.15(B)(2) or 
310.60(B)(4), or shall be permitted to be calculated using the following equation: 
  [Unedited formula] 
  where: 
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  I' = ampacity corrected for ambient temperature 
  I = ampacity shown in the table for Tc and Ta 
  Tc = temperature rating of conductor (°C) 
  Ta' = new ambient temperature (°C) 
  Ta = ambient temperature used in the table (°C) 
***** 
  [Again, both 310.15 and 310.60 had been edited for 2011, but are functionally identical other than the “dielectric loss 
temperature rise” component. This component can simply be ignored for 0-2000 volts, and text to indicate that is 
added in that line. I do not have the expertise to evaluate if the term should be there at all, since the Info Note seems 
to say that it does not apply to voltages below 46,000 volts. Unless there are 2001-35,000 volt conductors where it 
does apply, then perhaps the formula of 310.15(B)(2) and its “where” terms should be used instead.] 
  [310.15](C) Engineering Supervision. Under engineering supervision, conductor ampacities shall be permitted to 
be calculated by means of the following general equation: 
  [Unedited formula] 
  where: 
  Tc = conductor temperature in degrees Celsius (°C) 
  Ta = ambient temperature in degrees Celsius (°C) 
  Rdc = dc resistance of conductor at temperature Tc 
  Yc = component ac resistance resulting from skin effect and proximity effect 
  Rca = effective thermal resistance between conductor 
and surrounding ambient 
  [310.60](D) [310.13](F) Engineering Supervision. Under engineering supervision, conductor ampacities shall be 
permitted to be calculated by using the following general equation: 
  [Unedited formula] 
  where: 
  Tc = conductor temperature (°C) 
  Ta = ambient temperature (°C) 
  ∆Td = dielectric loss temperature rise, used only for 2001 through 35,000 volts 
  Rdc = dc resistance of conductor at temperature Tc 
  Yc = component ac resistance resulting from skin effect and proximity effect 
  Rca = effective thermal resistance between conductor and surrounding ambient 
  Informational Note: The dielectric loss temperature rise (∆Td) is negligible for single circuit extruded dielectric cables 
rated below 46 kV. 
***** 
  [The Title of 310.15 is left as general for the voltage, and the term “Ampacities is moved to the redone (A) title below 
it where the rules for ampacity are stated. The ambiguity of the 0-2000 dash and the use of the term “to” elsewhere is 
resolved by the use of the term “through” in the text locations. An edited copy of 310.60(B) is utilized here as the text 
source for a simple declarative statement for (A).] 
  310.15 Conductors rated 0 through 2,000 Volts. 
  [310.15(B)] (A) Ampacities of Conductors Rated 0 through 2000 Volts. Ampacities for solid dielectric-insulated 
conductors shall be permitted to be determined by tables 310.15(B) Tables, or under engineering supervision , as 
provided in 310.60(C) and (D) 310.13(F). 
***** 
  [The term “to” is changed to “through”. 310.15(B)(1) and (2) are moved to 310.13(D) and (E). The number of items in 
(B) changes from 7 to 6 because of the complete relocation of 310.15(B)(1) to 310.13).] 
  [310.15](B) Tables. Ampacities for conductors rated 0 to through 2000 volts shall be as specified in the Allowable 
Ampacity Table 310.15(B)(16) through Table 310.15(B)(19), and Ampacity Table 310.15(B)(20) and Table 
310.15(B)(21) as modified by 310.13(D) and (E), and 310.15(B)(1) through (B)(7)(6). 
  The temperature correction and adjustment factors shall be permitted to be applied to the ampacity for the 
temperature rating of the conductor, if the corrected and adjusted ampacity does not exceed the ampacity for the 
temperature rating of the termination in accordance with the provisions of 110.14(C).  
  Informational Note: Table 310.15(B)(16) through Table 310.15(B)(19) are application tables for use in determining 
conductor sizes on loads calculated in accordance with Article 220. Allowable ampacities result from consideration of 
one or more of the following: 
  (1) Temperature compatibility with connected equipment, especially the connection points. 
  (2) Coordination with circuit and system overcurrent protection. 
  (3) Compliance with the requirements of product listings or certifications. See 110.3(B). 
  (4) Preservation of the safety benefits of established industry practices and standardized procedures. 
***** 
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  [Existing (1) is relocated to 310.13, and (4) is moved to take its place both because it has to do with temperature (as 
does the last section paragraph above), and because it allows the highly referenced (2) and (3) to remain (2) and (3).] 
[310.15(B)(4)](1) Bare or Covered Conductors. Where bare or covered conductors are installed with insulated 
conductors, the temperature rating of the bare or covered conductor shall be equal to the lowest temperature rating of 
the insulated conductors for the purpose of determining ampacity. 
***** 
  [The sub-section title is added for the tables because the main text is now in 310.13(E). The 0 through 2000 volt 
310.15(B)(2) tables are used as-is.] 
  [310.15(B)](2) Ambient Temperature Correction Factors Tables (a) and (b). Tables for 310.13(E) for 0 through 
2000 volt conductors. 
  Table 310.15(B)(2)(a) 
[Content unchanged] 
  Table 310.15(B)(2)(b) 
  [Content unchanged] 
***** 
  [310.15(B)(3) Content unchanged including both its Tables, (3)(a) and (3)(c).] 
  (3) Adjustment Factors. 
  (a) More Than Three Current-Carrying Conductors in a. Raceway or Cable. Where the number of current-carrying 
conductors in a raceway or cable exceeds three, or where single conductors or multiconductor cables are installed 
without maintaining spacing for a continuous length longer than 600 mm (24 in.) and are not installed in raceways, the 
allowable ampacity of each conductor shall be reduced as shown in Table 310.15(B)(3)(a). Each current-carrying 
conductor of a paralleled set of conductors shall be counted as a current-carrying conductor. Where conductors of 
different systems, as provided in 300.3, are installed in a common raceway or cable, the adjustment factors shown in 
Table 310.15(B)(3)(a) shall apply only to the number of power and lighting conductors (Articles 210, 215, 220, and 
230). 
  Informational Note No. 1: See Annex B, Table B.310.15(B)(2)(11), for adjustment factors for more than three current-
carrying conductors in a raceway or cable with load diversity. 
  Informational Note No. 2: See 366.23(A) for adjustment factors for conductors in sheet metal auxiliary gutters and 
376.22(B) for adjustment factors for conductors in metal wireways. 
  (1) Where conductors are installed in cable trays, the provisions of 392.80 shall apply. 
  (2) Adjustment factors shall not apply to conductors in raceways having a length not exceeding 
600 mm (24 in.). 
  (3) Adjustment factors shall not apply to underground conductors entering or leaving an outdoor trench if those 
conductors have physical protection in the form of rigid metal conduit, intermediate metal conduit, rigid polyvinyl 
chloride conduit (PVC), or reinforced thermosetting resin conduit (RTRC) having a length not exceeding 3.05 m (10 
ft), and if the number of conductors does not exceed four. 
  (4) Adjustment factors shall not apply to Type AC cable or to Type MC cable under the following conditions: 
  a. The cables do not have an overall outer jacket. 
  b. Each cable has not more than three current-carrying conductors. 
  c. The conductors are 12 AWG copper. 
  d. Not more than 20 current-carrying conductors are installed without maintaining spacing, are stacked, or are 
supported on “bridle rings.” 
  (5) An adjustment factor of 60 percent shall be applied to Type AC cable or Type MC cable under the following 
conditions: 
  a. The cables do not have an overall outer jacket. 
  b. The number of current carrying conductors exceeds 20. 
  c. The cables are stacked or bundled longer that 600 mm (24 in) without spacing being maintained. 
  [Table 310.15(B)(3)(a) unchanged] 
  (b) More Than One Conduit, Tube, or Raceway. Spacing between conduits, tubing, or raceways shall be maintained. 
  (c) Circular Raceways Exposed to Sunlight on Rooftops. Where conductors or cables are installed in circular 
raceways exposed to direct sunlight on or above rooftops, the adjustments shown in Table 310.15(B)(3)(c) shall be 
added to the outdoor temperature to determine the applicable ambient temperature for application of the correction 
factors in Table 310.15(B)(2)(a) or Table 310.15(B)(2)(b). 
  Informational Note: One source for the average ambient temperatures in various locations is the ASHRAE Handbook 
— Fundamentals. 
  [Table 310.15(B)(3)(c) unchanged] 
  Informational Note to Table 310.15(B)(3)(c): The temperature adders in Table 310.15(B)(3)(c) are based on the 
results of averaging the ambient temperatures. 
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***** 
  [(5) to (4) due to relocation of (4) to take the place of (1), which was relocated to 310.13. Text content unchanged] 
  [310.15(B)(5)](4) Neutral Conductor. 
  (a) A neutral conductor that carries only the unbalanced current from other conductors of the same circuit shall not 
be required to be counted when applying the provisions of 310.15(B)(3)(a). 
  (b) In a 3-wire circuit consisting of two phase conductors and the neutral conductor of a 4-wire, 3-phase, wye-
connected system, a common conductor carries approximately the same current as the line-to-neutral load currents of 
the other conductors and shall be counted when applying the provisions of 310.15(B)(3)(a). 
  (c) On a 4-wire, 3-phase wye circuit where the major portion of the load consists of nonlinear loads, harmonic 
currents are present in the neutral conductor; the neutral conductor shall therefore be considered a current-carrying 
conductor. 
***** 
  [(6) to (5) due to relocation of (4) to take the place of the relocated (1). Text content unchanged] 
  [310.15(B)(6)](5) Grounding or Bonding Conductor. A grounding or bonding conductor shall not be counted when 
applying the provisions of 310.15(B)(3)(a). 
***** 
  [(7) to (6) due to relocation of (4) to take the place of the relocated (1). Content unchanged, except for the table 
reference change of (7) to (6) within the text.] 
  [310.15(B)(7)](6) 120/240-Volt, 3-Wire, Single-Phase Dwelling Services and Feeders. For individual dwelling 
units of one-family, two-family, and multifamily dwellings, conductors, as listed in Table 310.15(B)(7)(6), shall be 
permitted as 120/240-volt, 3-wire, single-phase service-entrance conductors, service-lateral conductors, and feeder 
conductors that serve as the main power feeder to each dwelling unit and are installed in raceway or cable with or 
without an equipment grounding conductor. For application of this section, the main power feeder shall be the feeder 
between the main disconnect and the panelboard that supplies, either by branch circuits or by feeders, or both, all 
loads that are part or associated with the dwelling unit. The feeder conductors to a dwelling unit shall not be required 
to have an allowable ampacity rating greater than their service-entrance conductors. The grounded conductor shall be 
permitted to be smaller than the ungrounded conductors, provided the requirements of 215.2, 220.61, and 230.42 are 
met. 
***** 
  [(7) to (6) due to relocation of (4) to take the place of the relocated (1). Content unchanged.] 
  Table 310.15(B)(7)(6)  
***** 
  [These tables are unchanged.] 
  Tables 310.15(B)(16) through 310.15(B)(21)  
***** 
  [The ambiguity of the 0-2000 dash and the use of the term “to” elsewhere is resolved by the use of the term 
“through” in the text locations.] 
  310.60 Conductors rated 2001 to through 35,000 Volts. 
***** 
  [These two (duplicated, but better) definitions are deleted here because they are moved to 310.2 Definitions at the 
front of the Article and should not be duplicated here, but the texts of 310.60(A) are used for the 310.2 definitions.] 
  [310.60](A) Definitions. 
  Electrical Ducts. As used in Article 310, electrical ducts shall include any of the electrical conduits 
recognized in Chapter 3 as suitable for use underground; other raceways round in cross section, listed for 
underground use, and embedded in earth or concrete.  
  Thermal Resistivity. As used in this Code, the heat transfer capability through a substance by conduction. It 
is the reciprocal of thermal conductivity and is designated Rho and expressed in the units °C-cm/watt. 
***** 
  [310.60(B) is utilized here as a simple declarative statement. The ambiguity of the 2001-35,000 dash and the use of 
the term “to” elsewhere is resolved by the use of the term “through” in the text locations.] 
  [310.60(B)] (A) Ampacities of Conductors Rated 2001 to through 35,000 Volts. Ampacities for solid dielectric-
insulated conductors shall be permitted to be determined by tables 310.60(B) Tables, or under engineering 
supervision as, provided in 310.60(C) and (D) 310.13(F). 
***** 
  [Reference numbering is edited. Also, it was felt that the addition of “. . . in compliance with 310.60(B)(1), (2), and 
(3).”, similar to the existing 310.15(B) Tables’ note: “ . . . as modified by 310.13(D) and (E), and 310.15(B)(1) through 
(B)(6).” was appropriate editorial clarification.] 
  [310.60(C)](B) Tables. Ampacities for conductors rated 2001 to through 35,000 volts shall be as specified in Table 
310.60(C)(B)(67) through Table 310.60(C)(B)(86) in compliance with 310.60(C)(B)(1), (2), and (3). Ampacities for 
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ambient temperatures other than those specified in the ampacity tables shall be corrected in accordance with 
310.60(C)(4) 310.13(E) .  
  Informational Note No. 1: For ampacities calculated in accordance with 310.60(B)(A), reference IEEE 835-1994 
(IPCEA Pub. No. P-46-426), Standard Power Cable Ampacity Tables, and the references therein for availability of all 
factors and constants.  
  Informational Note No. 2: Ampacities provided by this section do not take voltage drop into consideration. See 
210.19(A), Informational Note No. 4, for branch circuits and 215.2(A), Informational Note No. 2, for feeders.  
***** 
  [Text is identical except “(C)” references change to “(B)”] 
  [310.60(C)(B)] (1) Grounded Shields. Ampacities shown in Table 310.60(C)(B)(69), Table 310.60(C)(B)(70), Table 
310.60(C)(B)(81), and Table 310.60(C)(B)(82) are for cable with shields grounded at one point only. Where shields 
are grounded at more than one point, ampacities shall be adjusted to take into consideration the heating due to shield 
currents. 
***** 
  [Text is identical except “(C)” references change to “(B)”] 
  [310.60(C)(B)](2) Burial Depth of Underground Circuits. Where the burial depth of direct burial or electrical duct 
bank circuits is modified from the values shown in a figure or table, ampacities shall be permitted to be modified as 
indicated in (C)(B)(2)(a) and (C)(B)(2)(b). 
  (a) Where burial depths are increased in part(s) of an electrical duct run, no decrease in ampacity of the conductors 
is needed, provided the total length of parts of the duct run increased in depth is less than 25 percent of the total run 
length. 
  (b) Where burial depths are deeper than shown in a specific underground ampacity table or figure, an ampacity 
derating factor of 6 percent per 300-mm (1-ft) increase in depth for all values of rho shall be permitted. 
  No rating change is needed where the burial depth is decreased. 
***** 
  [Identical except sub-section “(C)” changes to “(B)”] 
  [310.60(C)(B)](3) Electrical Ducts in Figure 310.60. At locations where electrical ducts enter equipment enclosures 
from under ground, spacing between such ducts, as shown in Figure 310.60, shall be permitted to be reduced without 
requiring the ampacity of conductors therein to be reduced. 
***** 
  [The sub-section title is added for the tables because the main rule text was moved to 310.13(E).] 
  [310.60(B)](4) Ambient Temperature Correction Factors Table. Table for 310.13(E) for 2001 through 35,000 volt 
conductors. 
***** 
  [The 310.60(C)(4) table is used as-is, except to correct its title-reference number from (C) to (B): 310.60(C)(4) to 
310.60(B)(4).] 
  Table 310.60(C)(B)(4) 
***** 
  [Only the section references utilized in the figure are changed. All data stays as-is.] 
  The content of Figure 310.60 is unchanged. The two references to “(C)” in the title of Figure 310.60 change to “(B)” 
instead.  
***** 
  [Only the section references utilized in the tables are changed. Data remains as-is.] 
  The “(C)” table title references in Tables 310.60(C)(67) through (86) change to “(B)” instead. This is in all the tables. 
The final parenthetic table number remains unchanged. IE: “Table 310.60(C)(4)” changes to “Table 310.60(B)(4)” 
  The data of the tables (67) through (86) remains unchanged.  
  Table asterisk * footnote references to “310.60(C)(4)” are to be changed to “310.13(E)” instead. This is in Tables (67) 
through (76).  
***** 
  [Existing part name III is changed to IV, due to new part “III Ampacities for Conductors” placed just after Section 
310.10.  
  310.104 and the rest of article 310 are unchanged.] 
  III. IV. Construction Specifications 
  [310.104 to the end of Article 310 are unchanged.] 
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3-19
Accept the proposal in part regarding using the 2011 text of 310.15(B)(5) and (B)(6) as a platform for

elaborating on the definition of a current-carrying conductors as follows:
310.15(B)(5) Neutral Conductor. 310.30 Current-Carrying Conductors. Conductors shall be defined as current-carrying

conductors for the purposes of ampacity correction as specified in (A) through (C).
(A) Ungrounded Conductors. All ungrounded conductors capable of being energized simultaneously shall be

considered current-carrying.
(B) Grounded Conductors.
(1) In a single phase system, if a circuit consists of a single ungrounded conductor and a grounded conductor, the

grounded conductor shall be considered current-carrying.
(2) In a single-phase system, if a circuit consists of a pair of ungrounded circuit conductors sharing a common

grounded conductor, the grounded conductor shall not be considered current-carrying.
(3) In a 3-phase system, if a circuit consists of one or two ungrounded conductors sharing a common grounded

conductor, the conductor shall be considered current-carrying.
(4) In a 3-phase system, if a circuit consists of three ungrounded conductors sharing a common grounded conductor,

the grounded conductor shall not be considered current-carrying.

(a) A neutral conductor that carries only the unbalanced current from other conductors of the same circuit shall not be
required to be counted when applying the provisions of 310.15(B)(3)(a).

(b) In a 3-wire circuit consisting of two phase conductors and the neutral conductor of a 4-wire, 3-phase,
wye-connected system, a common conductor carries
approximately the same current as the line-to-neutral load currents of the other conductors and shall be counted when
applying the provisions of 310.15(B)(3)(a).

(c) On a 4-wire, 3-phase wye circuit where the major portion of the load consists of nonlinear loads, harmonic currents
are present in the neutral conductor; the neutral conductor shall therefore be considered a current-carrying conductor.

310.15(B)(6) Grounding or Bonding Conductor. A grounding or bonding conductor shall not be counted when applying
the provisions of 310.15(B)(3)(a).

310.30(C) Grounding and Bonding Conductors. All grounding and bonding conductors shall not be considered
current-carrying.

This concept was put forth in the original proposal. The existing text is somewhat unclear, as it requires
a fundamental understanding of electrical theory and systems in order to understand and comply with the rules. Before
you even start, I agree that this level of understanding should be expected in the field, but two qualified people can have
differing views of “unbalanced current.” The proposed wording will eliminate all question through simply stating the
number of conductors involved and handing the reader a result: Yes, it is “current-carrying” or no, it is not. I have met
people who believe that in the scenario outlined in proposed 310.30(B)(1), the grounded conductor is not
current-carrying. It happens.
The proposed text uses the existing principles in 310.15(B)(5) and (B)(6) to create a list akin to the format used in 210.5.
The main purpose of the list is given in the parent section, “defining current-carrying conductor for the purpose of
ampacity correction.” Repeating the phrase “when applying the provisions of 310.15(B)(3)(a)” as 2011 does over and
over again is unnecessary with the purpose stated clearly in a parent section, and repeating the code reference is not as
clear as simply calling an apple an apple. 310.15 is currently a minefield of cross-references that can be safely replaced
with words that simply state the concept being addressed.

It is sensible to group the three different types of conductor in the same section, on the same footing, to clearly define
when to count and when not to count a conductor as current-carrying.

2011's 310.15(B)(5)(c) is more appropriate as an exception, as it directly contradicts the main rule.
The terms “3-wire” and “4-wire” were discarded as they add little clarity to the rule.

The new section number proposed is coordinated with my comment regarding changing the outline of 310.15 on the
whole. By segregating ungrounded, grounded and grounded conductors into separate subsections of a new section, it is
easy to determine where to insert changes to these base concepts in the future. Further substantiation was provided in
the original proposal, under new sections “310.15(A)”.
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This section should be located ahead of the 2011's 310.15(B)(3)(a) – informing us what current-carrying conductors

are, before telling us what to do with them.
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6-19
Accept the proposal in principle pertaining to the rewrite and expansion of 310.15(B)(3)(a) as

follows:
Retitle Table 310.15(B)(3)(a) to Table 310.52.
Add a line to new Table 310.52 to reduce verbiage in the text of (B)(3)(a):
1-3 conductors = 100% Percent of Values Given in Ampacity Tables
Renumber 310.15(B)(3)(a) to Section 310.32.
Revise the text of 310.15(B)(3)(a) (new section 310.32) as follows:
310.15(B)(3) Adjustment Factors.
310.32 Number of Current-Carrying Conductors in Proximity.
(a) More Than Three Current-Carrying Conductors in a Raceway or Cable.
(A) Conductors. Where the number of current-carrying conductors in a raceway or cable exceeds three, or where

single conductors or multiconductor cables are installed without maintaining spacing for a continuous length longer than
600 mm (24 in.) and are not installed in raceways, the allowable ampacity of each conductor shall be reduced as shown
in Table 310.15(B)(3)(a). Except as specified in (C) through (F), current-carrying conductors inside a raceway or cable
shall have their ampacity adjusted according to Table 310.52. Each current-carrying conductor of a paralleled set of
conductors shall be counted as a current-carrying conductor.

Where conductors of different systems, as provided in 300.3, are installed in a common raceway or cable, the
adjustment factors shown in Table 310.15(B)(3)(a) Table 310.52 shall apply only to the number of power and lighting
conductors (Articles 210, 215, 220, and 230).

310.15(B)(3)(a)(2)

(B) Cables. Except as specified in (C) through (F), a bundle of single-conductor or multiconductor cables installed
without maintaining spacing for a continuous length longer than 600 mm (24 in.) outside of a cable tray shall have the
ampacities of their current-carrying conductors adjusted according to Table 310.52. Cables passing through a raceway
shall be considered bundled for the purposes of this section.

310.15(B)(3)(a)(3)

310.15(B)(3)(a)(4) , 310.15(B)(3)(a)(5)

310.15(B)(3)(a)(1) 310.30(C) Cable Trays. Conductors and/or cables in cable trays shall be adjusted according to
392.80. Where conductors are installed in cable trays, the provisions of 392.80 shall apply.

Informational Note No. 2: See 366.23(A) for adjustment factors for conductors in sheet metal auxiliary gutters and
376.22(B) for adjustment factors for conductors in metal wireways.

(D) Sheet Metal Auxilliary Gutters. Conductors and/or cables in Sheet Metal Auxiliary Gutters shall be adjusted
according to 366.23(A).

(E) Metal Wireways. Conductors and/or cables in Metal Wireways shall be adjusted according to 376.22(B).
(F) Nonmetallic Wireways. Conductors and/or cables in Nonmetallic Wireways shall be adjusted according to 310.30

(A) and/or (B) as applicable.
All language about rules kicking in with “with more than three conductors” is eliminated when you add

the first lines to the associated table, “1-3 conductors.” This makes the language in the text easier to follow without
interruption.

2011's 310.15(B)(3)(a) is complicated enough to warrant it's own section.
Proposed subsection 310.32(A) covers conductors installed inside a cable or raceway in solitude to start – and covers

only that. By dividing the similar (but different) concepts that the conductors inside a cable or raceway need derating,
and then later covering that cables that are bundled require derating, it makes both concepts easier to understand. The
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language in this comment varies from what was proposed in that by using the successful “Except as specified in (C)
through (F)” language that is also employed in 240.4(D), it becomes clear that (A) and (B) cover most installations, while
(C) through (F) make their presence known right up front as exceptions from these two general rules. In the 2011 cycle,
items (1) through (4) are not even referenced in the parent text, which leaves the reader confused as to whether (1)
through (4) fall in line with the parent text or contradict it. With the proposed language written in positive text given
context by the parent section, readers should be far less confused how the machine fits together.

2011's (B)(3)(a)(4), (5) and (6) were changed from exceptions from the 2008 to the 2011 cycle, but little was changed
except the italics of the text. These sections are in fact exceptions to the main rule that says these cables must be
derated. They should return to being exceptions to proposed 310.32(B). Exceptions also serve to clarify a code rule. For
years, the exceptions made it clear that cables bundled together required derating – in 2011 that clarification is lost. If
this proposal is accepted, is clarified and reinforced.

The language of proposed Exception #2 to (B) is improved, and puts the “less than four conductors” limitation back to
it's 2008 status of pertaining to both 2011 (B)(3)(a)(4) and (5). It was unintentionally lost in 2011. Additionally, the phrase
“less than four conductors” replaces “more than three conductors” where it remained, for uniformity.

Proposed 310.32 (D) through (F) are changed from Informational Notes (or omissions) to enforceable “exceptions” or
clarifications of what to do with these wiring methods.  Control of how these wiring methods are adjusted remain with the
CMPs in charge of each wiring method. Also, with the list format given, it is extremely easy for new wiring methods (or
new rules for existing wiring methods) to be added as “exceptions” to the normal rules of derating.

The reference in (B)(3)(a) to “(Articles 210, 215, 220, and 230)” was deleted because the style manual directs us not to
reference Articles en masse, much less four times. It adds no clarity to “power and lighting conductors.”
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6-19
Accept the proposal in part. Reorganize the 2011 edition of the NEC as follows:

Part III Ampacity Calculation for Conductors Rated 0 – 2000V
310.15(A)(1) 310.14 (Text Unchanged including Informational Notes if existing)
310.15(A)(2) 310.16 (Text Unchanged including Informational Notes if existing)
310.15(A)(3) 310.18 (Text Unchanged including Informational Notes if existing)
310.15(B) 310.20 (Text Unchanged including Informational Notes if existing)
310.15(B)(1) 310.22 (Text Unchanged including Informational Notes if existing)
310.15(B)(4) 310.24 (Text Unchanged including Informational Notes if existing)
310.15(B)(3)(b) 310.26 (Text Unchanged including Informational Notes if existing)
310.15(B)(7) 310.28 (Text Unchanged including Informational Notes if existing)
310.15(B)(5) 310.30(B) (Text Unchanged including Informational Notes if existing)
310.15(B)(6) 310.30(C) (Text Unchanged including Informational Notes if existing)
310.15(B)(3)(a) 310.32 (Text Unchanged including Informational Notes if existing)
310.15(B)(2) 310.34 (Text Unchanged including Informational Notes if existing)
310.15(B)(3)(c) 310.36 (Text Unchanged including Informational Notes if existing)
310.15(C) 310.38 (Text Unchanged including Informational Notes if existing)
Part IV. Tables
Table 310.15(B)(2)(a) Table 310.50
Table 310.15(B)(2)(b) Table 310.51
Table 310.15(B)(3)(a) Table 310.52
Table 310.15(B)(3)(c) Table 310.53
Table 310.15(B)(7) Table 310.54
Table 310.15(B)(16) Table 310.60
Table 310.15(B)(17) Table 310.61
Table 310.15(B)(18) Table 310.62
Table 310.15(B)(19) Table 310.63
Table 310.15(B)(20) Table 310.64
Table 310.15(B)(21) Table 310.65
Part V. Conductors Rated 2001 – 35,000 Volts
(Remainder of Article Unchanged)

Essentially, this is the same outline proposed by the original proposal, going a step further in eliminating
the need for all subsections. Similar concepts have been grouped, and the   Tables have been grouped and moved to
their own Part. While some effort was placed in grouping similar concepts, that has taken a backseat to what I believe
should be the primary first step – getting this one section spread out to several, to ease the editing process, both for
myself and for future cycles. It is not absolutely critical that like concepts be grouped at this time; I believe the first step
is fanning out the existing text first. Every “new” section shown is essentially a standalone concept that can easily hold
it's own as a section.

In response to the Chair's objection to having a separate Part for Tables, I would ask that the Panel locate “Section
310.15(B)(16)” for me and read it aloud. 2011 NEC section 310.15 (parent) references all these Tables within the same
sentence, leaving the reader to make their own determination as to which Table best fits their installation. 2011 NEC
310.15(B)(2) expects the reader to select the correct Table based upon their selection of Tables 16 – 21. Getting the
tables out of the text is a great benefit to the reader, and arguably does not even violate the Manual of Style 2.3.1 per
se.

More than half the problem with the coherence of this section are the tables interrupting all over the place! As I see it, if
a person is trying to better understand how to use the tables, they are going to read and understand the text first, and
then go to the Tables to work examples. You don't necessarily need to refer to the text while you are making use of the
tables, and it would be helpful if they were grouped together as well. Just looking at the 2014 ROP Draft is proof that the
tables greatly impair legibility.

By placing the first Table at 310.50 (per MOS 2.4.2.1), ample room prior to 310.50 is provided for future expansion of
text in Part III. By placing the first Ampacity Table at 310.60, there is room for more Correction Tables to be added
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without disrupting the pattern. Also, “310.60” is much friendlier on the tongue than “310.15(B)(16).” The term “310.60” is
also phonetically similar to “310.16”. The suggested alternative of verbally calling it “Ampacity Table 16” regardless of it's
true name is not very reasonable in a class setting, and illustrates the problem very well – we shouldn't have to call it
something else because the TCC had a lapse.

By spacing the existing rules mostly to even-numbered sections, there is ample room for future expansion of these
rules while avoiding the “super sub-section effect” that has pervaded this portion of the code for many cycles, and gotten
less intuitive with each cycle.

I hope the panel will consider this proposal the first and most important step in bringing clarity to the core of the NEC.
This comment serves as the outline for section-number selections of other more specific comments on this proposal.

An example has been provided with this comment, using 2011 text with the proposed section numbers. It does not
feature many corrected references within the text itself.

Note:  Supporting material is available for review at NFPA Headquarters.

_______________________________________________________________________________________________
6-13     Log #1046  NEC-P06

_______________________________________________________________________________________________
George M. Stolz, II, Quicksilver Electrical Training

6-51
The proposal should have been accepted.

Simply put, residential load diversity should not be addressed by manipulating conductor sizing in
Article 310, it should be handled in Article 220 when calculating the load. The entire premise of the section is flawed,
which means that if the section remains then CMP-6 will be harassed about it forever. This proposal and it's companions
should have been accepted.

The panel's action in proposal 6-49a still has an additional fundamental problem. Conductors connected to circuit
breakers are required to be sized to 125% of the continuous load in order for the conductor to draw heat away from the
breaker as a heat sink. By the panel's action, undersized conductors are still allowed to be connected to overcurrent
devices.  By accepting this proposal and leaning on CMP-2 to accept a load diversity factor in lieu of 310.15(B)(7), this
basic problem is averted while meeting the intentions of CMP-6. It is the right way to put this issue to bed, forever.

_______________________________________________________________________________________________
6-14     Log #1057  NEC-P06

_______________________________________________________________________________________________
George M. Stolz, II, Quicksilver Electrical Training

6-19
Revise text to read as follows:

310.15(B)(3)(b) 310.26 More Than One Conduit, Tube, or Raceway Spacing. Spacing between conduits, tubing, or
raceways shall be maintained.

In response to the Chair's objection: “The changes made in 310.14(F) are neither accurate nor
acceptable. Conduits and tubing are only two of the many types of raceways. There is no substantiation to support
adding all other raceways to this requirement.”

All raceways are currently bound by this requirement. It says, “Spacing between conduits, tubing OR RACEWAYS
shall be maintained.” Unless the text is supposed to ensure spacing between different types of wiring methods
exclusively (i.e. Space EMT from FMC, Space FMT from IMC), then the Chair's statement is inaccurate.

Conduits and tubing are types of raceways, the 2011 sentence structure is redundant, and unnecessarily confusing.
Cables are permitted to be bundled without spacing, we are given instructions on what we must do if we bundle them.

This sub-sub-section is prohibiting raceways from being bundled.
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_______________________________________________________________________________________________
6-15     Log #588  NEC-P06

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

6-40

Number of conductors is the total number of conductors in the raceway or cable, including spare conductors. The count
shall be adjusted in accordance with 310.15(B)(5), and (6), and (X). and shall not include conductors that are connected
to electrical components but that cannot be simultaneously energized.

When two or more conductors cannot be simultaneously energized due to the nature of the
circuit, only the maximum number of simultaneously energized shall be considered current-carrying conductors.
Informational note: The two conductors used as travelers between 3-way and 4-way switches count as one
current-carrying conductor under this rule.

The concept of not including all the conductors in a group where not all are simultaneously energized
(e.g.: 3-way travelers) is important enough that it should be in the main text, not buried in the text following a table. The
ideal location would be 310.15(B)(7), and shift the present (7) to (8).

If 310.15(B)(7) is moved to 310.15(B)(8) the following references would need to be fixed: 110.14(C)(1)

_______________________________________________________________________________________________
6-16     Log #825  NEC-P06

_______________________________________________________________________________________________
Robert Huddleston, American Chemistry Council

6-18
Delete Section 310.15(3)(2)(c) and Table 310.15(8)(3)(c).

This proposal should have been accepted by the Panel. See the "Rooftop Wiring Study" which has
been provided to the Panel for their edification and knowledge. This study clearly shows that wiring installed in raceways
on rooftops is NOT being damaged by heat from the sun, and that ambient temperature correction that has always been
utilized (Table 310.15(8)(2)(a)) is sufficient to ensure safe, long-life installations.

Note:  Supporting material is available for review at NFPA Headquarters.

_______________________________________________________________________________________________
6-17     Log #826  NEC-P06

_______________________________________________________________________________________________
Robert Huddleston, American Chemistry Council

6-28
Delete Section 310.15(8)(3)(c) and Table 310.15(8)(3)(c).

This proposal should have been accepted by the Panel. See the "Rooftop Wiring Study" which has
been provided to the Panel for their edification and knowledge. This study clearly shows that wiring installed in raceways
on rooftops is NOT being damaged by heat from the sun, and that ambient temperature correction that has always been
utilized (Table 310.15(8)(2)(a)) is sufficient to ensure safe, long-life installations.

Note:  Supporting material is available for review at NFPA Headquarters.
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_______________________________________________________________________________________________
6-18     Log #827  NEC-P06

_______________________________________________________________________________________________
Robert Huddleston, American Chemistry Council

6-29
Delete Section 310.15(8)(3)(c) and Table 310.15(8)(3)(c).

This proposal should be rejected by the Panel. The entire premise of the study is flawed, and no
evidence has been presented to the Panel to substantiate that wiring is being damaged in rooftop applications by
heating from sunlight. However, the "Rooftop Wiring Study" which has been provided to the Panel for their edification
and knowledge clearly shows that wiring installed in raceways on rooftops is NOT being damaged by heat from the sun,
and that ambient temperature correction that has always been utilized (Table 310.15(8)(2)(a)) is sufficient to ensure
safe, long-life installations.

Note:  Supporting material is available for review at NFPA Headquarters.

_______________________________________________________________________________________________
6-19     Log #828  NEC-P06

_______________________________________________________________________________________________
Robert Huddleston, American Chemistry Council

6-31
Delete Section 310.15(8)(3)(c) and Table 310.15(8)(3)(c).

This proposal should be rejected by the Panel. The entire premise of the Copper Development
Association's study is flawed, and no evidence has been presented to the Panel to substantiate that wiring is being
damaged in rooftop applications by heating from sunlight. However, the "Rooftop Wiring Study" which has been
provided to the Panel for their edification and knowledge clearly shows that wiring installed in raceways on rooftops is
NOT being damaged by heat from the sun, and that ambient temperature correction that has always been utilized (Table
310.15(8)(2)(a)) is sufficient to ensure safe, long-life installations.
Note:  Supporting material is available for review at NFPA Headquarters.

_______________________________________________________________________________________________
6-20     Log #829  NEC-P06

_______________________________________________________________________________________________
Robert Huddleston, American Chemistry Council

6-37
Delete Section 310.15(8)(3)(c) and Table 31 0.15(8)(3)(c).

This proposal should have been accepted by the Panel. See the "Rooftop Wiring Study" which has
been provided to the Panel for their edification and knowledge. This study clearly shows that wiring installed in raceways
on rooftops is NOT being damaged by heat from the sun, and that ambient temperature correction that has always been
utilized (Table 310.15(8)(2)(a)) is sufficient to ensure safe, long-life installations.
Note:  Supporting material is available for review at NFPA Headquarters.
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_______________________________________________________________________________________________
6-21     Log #830  NEC-P06

_______________________________________________________________________________________________
Robert Huddleston, American Chemistry Council

6-38
Delete Section 310.15(8)(3)(c) and Table 310.15(8)(3)(c).

This proposal should have been accepted by the Panel. See the "Rooftop Wiring Study" which has
been provided to the Panel for their edification and knowledge. This study clearly shows that wiring installed in raceways
on rooftops is NOT being damaged by heat from the sun, and that ambient temperature correction that has always been
utilized (Table 31 0.15(8)(2)(a)) is sufficient to ensure safe, long-life installations.
Note:  Supporting material is available for review at NFPA Headquarters.

_______________________________________________________________________________________________
6-22     Log #831  NEC-P06

_______________________________________________________________________________________________
Robert Huddleston, American Chemistry Council

6-43
Delete Section 310.15(B)(3)(c) and Table 310.15(B)(3)(c).

This proposal should have been accepted by the Panel. See the "Rooftop Wiring Study" which has
been provided to the Panel for their edification and knowledge. This study clearly shows that wiring installed in raceways
on rooftops is NOT being damaged by heat from the sun, and that ambient temperature correction that has always been
utilized (Table 310.15(8)(2)(a)) is sufficient to ensure safe, long-life installations.

Note:  Supporting material is available for review at NFPA Headquarters.

_______________________________________________________________________________________________
6-23     Log #832  NEC-P06

_______________________________________________________________________________________________
Robert Huddleston, American Chemistry Council

6-62
Accept proposal 6-62 as worded by the author.

This proposal should have been accepted by the Panel. Currently, the ampacity for bus bars is found
under Article 366 (Auxiliary Gutters) in section 366.23 which is titled "Ampacity of Conductors". It is also referenced in
Article 669 (Electroplating). While bus bars are not technically "conductors for general wiring", it would seem that their
ampacity calculation would fit much better under Article 310 than Article 366. As the NEC attempts to make corrections
and revisions that are (1) easier to use, and (2) easier to find the information that is being sought, it is obviously a much
better place in the Code to have bus bar ampacity information in Article 310 rather than buried in Article 366. No one
would readily think to look for this information in an Article titled "Auxiliary Gutters".
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_______________________________________________________________________________________________
6-24     Log #854  NEC-P06

_______________________________________________________________________________________________
Travis Lindsey, Travis Lindsey Consulting Services

6-29
Revise the last line in the table as shown with panel actions included:

Greater than 300 mm (12 in.) 900 mm (36 in.) 14 C 25F
Greater than 900 mm (12 in.)-4500 mm (60 in.) 22 C 40F

In review of proposal 6-29, the committee chose to limit temperatures for wiring located above t2
inches to previous values. Ongoing research was conducted
subsequent to the submission of proposal 6-29. This research was the subject of an addendum to the original Fact
Finding Investigation by Underwriters Laboratories. This investigation indicated that the maximum temperature rise
above outdoor ambient for all wiring systems mounted 36 inches above the roof with a 95 % confidence interval would
be 46.2 F and the maximum temperature rise above outdoor ambient for all wiring systems mounted 60 inches above
the roof with a 95 % confidence interval would be 40.6 F.

The subject Fact Finding Report Investigation Part II is included with this comment for review.
Note:  Supporting material is available for review at NFPA Headquarters.
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_______________________________________________________________________________________________
6-25     Log #874  NEC-P06

_______________________________________________________________________________________________
C. Douglas White, Center Point Energy / Rep. Edison Electric Institute/Electric Light & Power Group

6-29
Reject proposal 6-29.

1. The application of the findings in the UL
(File IN16969) to all locations where the NEC is

adopted is flawed. The proposed change for the “On Roof” temperature adder for cables was determined from tests
performed in Las Vegas. The sun’s rays strike roofs at smaller angles the further a location is from the equator, causing
less heating of the roof. For example, the sun’s rays striking a roof in Alaska occurs at a much smaller angle than Las
Vegas. Thus the “On Roof” temperature adder for Las Vegas would not be justified for Alaska. The fact finding report
erroneously extends these solar radiation heating effects to all locations in the United States without verification.
Additionally, by inclusion of the requirements in the NEC, the requirement would erroneously be extended to all
locations where the NEC is adopted or used. The NEC is an international standard that has been adopted in Mexico,
Columbia, Costa Rica, Venezuela, Panama, and Ecuador and has been translated into Korean, Thai, and Japanese,
suggesting use in these locations. The fact finding report did not justify application of the findings to all these locations.

2. The fact finding report considered cable systems on a black roof, and did not consider cable systems on a white
roof. Similarly, it considered cable systems above a white roof and did not consider cable systems above a black roof.
According to page 11 of the report, this was done to account for additional heating. The cable systems on a white roof
would experience less heating than those on a black roof because the white roof reflects the sun. Similarly, when cable
systems are above a black roof the cable systems would experience less heating than those above a white roof
because the black roof does not reflect the sun onto the cable system the same as a white roof does. Cable systems
should only be required to be designed for actual conditions.

3. The testing was performed with a flat roof surface, horizontal to the earth’s surface. It did not consider that some roof
surfaces are inclined away from the sun, thus would have less heating due to the smaller angle at which the sun’s rays
strike the roof.

4. The data presented on page 17 of the UL report to justify a 60 degree adder indicates that many of the cable types
“On Roof” were much less than 60 degrees higher (the suggested adder). More than 50% of the cable types were 50
degrees Fahrenheit difference or less. Some were less than 40 degrees Fahrenheit difference. The proposed change
would require the de-rating of cable systems more than necessary, at considerable expense.

5. Similarly, over 61% of the cable system types “Above the Roof” had no more than a 40 degree Fahrenheit
temperature rise; 72% had no more than a 41 degree rise, whereas the UL report was used to propose a temperature
adder of 50 degrees Fahrenheit, requiring more de-rating of cable systems than justified. These 72% of the cable
systems have a high probability of being adequately rated with the current 40 degree Fahrenheit adder.

6. There have not been any submissions of data of failures of cable systems on roofs.
7. No options for reducing the cable heating by such means as shading wiring systems on or above roofs were

considered in the fact finding report.
These concerns warrant rejection of proposal 6-29.
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_______________________________________________________________________________________________
6-26     Log #973  NEC-P06

_______________________________________________________________________________________________
David Brender, Copper Development Assn. Inc.

6-29
Revise text to read as follows:

Greater than 300 mm (12 in.) 900 mm 14C 25F
Greater than 300 mm (12 in.) - 1500 mm (60 in.) 22C 40F
Note: There is an error in the NEC Draft.

UL has performed Fact Finding investigation subsequent to the submission of the original proposal and
the Panel ROP meeting.  The new Fact Finding report is dated September 25, 2012.  The findings were that a
temperature adder of 46.2 degrees F applies to all wiring methods mounted 36 inches above the roof and 40.6 degrees
F for wiring systems mounted 1500 mm (60 inches) above the roof, both with a 95% confidence interval at 1000 w/m2
solar irradiance.  (Note that there is a mistake in the Draft of the 2014 NEC inconsistent with Panel actions at the ROC
meeting.)
Note:  Supporting material is available for review at NFPA Headquarters.

_______________________________________________________________________________________________
6-27     Log #1113  NEC-P06

_______________________________________________________________________________________________
Phil Simmons, Simmons Electrical Services

6-28
Continue to Reject the Proposal.

The Panel was correct in rejecting the proposal to delete Section 310.15(B)(3)(c) and Table
310.15(B)(3)(c). The requirement was added to the 2008 NEC after very significant documentation was provided that
shows excessive temperatures in raceways that are exposed to direct sunlight.

The submitter of this proposal does not provide any evidence to refute the vast amount of data that proves the
increased temperatures exist.

Elevated temperature is the major enemy of electrical safety. We take steps in several requirements in the NEC to
reduce or manage this enemy. The science proven in the documentation for elevated temperatures in raceways on
rooftops that are exposed to sunlight must be accepted.
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_______________________________________________________________________________________________
6-28     Log #1114  NEC-P06

_______________________________________________________________________________________________
Phil Simmons, Simmons Electrical Services

6-29
The Proposal should continue to be accepted in principle by incorporating the changes made in

Proposal 6-31. Accept the values proposed to be added to the ambient temperature due to sunlight exposure.
The values to be added to the ambient temperature due to the raceway or cable having direct

exposure to the sun have been determined through a Fact-Finding Report from Underwriters Laboratories. The Report
should not be ignored or discounted but should be accepted as factual.

The requirement was added to the 2008 NEC after very significant documentation was provided that shows excessive
temperatures in raceways that are exposed to direct sunlight. Every journeyman electrician knows better than with bare
hands to pick up a piece of metal conduit that has been exposed to the sun for any length of time. The conduit gets
much hotter than the ambient air temperature.

The requirement from UL that the raceways be plugged with cotton makes the test realistic to real-world installations.
When raceways are installed for other than physical protection for cables, the raceways are installed complete from
enclosure-to-enclosure. They are not installed in any manner to facilitate airflow through the raceway.

The Panel should not be looking for failures (aka body counts) to accept the science contained in the Fact-Finding
Report. The science should be accepted as factual and the proposal accepted to prevent insulated conductor failure due
to elevated operating temperatures.
This Comment was accepted by the Northwestern Section IAEI meeting in Missoula, MT for forwarding to the IAEI
International Office for processing as an International Office Comment.

_______________________________________________________________________________________________
6-29     Log #1115  NEC-P06

_______________________________________________________________________________________________
Phil Simmons, Simmons Electrical Services

6-31
Continue to accept the Proposal in Principal with the actions by the Panel at the ROP meeting.

The Proposal presented actions that were appropriate based upon the testing that was performed by
Underwriters Laboratory and reported in the Fact Finding Report.    Removing the word “circular” and including “or
cables” are correct actions to include the wiring methods that were covered in the exhaustive study of the effects of
temperature gain due to solar exposure.

The requirement was added to the 2008 NEC after very significant documentation was provided that shows excessive
temperatures in raceways that are exposed to direct sunlight. Every journeyman electrician knows better than with bare
hands to pick up a piece of metal conduit that has been exposed to the sun for any length of time. The conduit gets
much hotter than the ambient air temperature.

This Comment was accepted by the Northwestern Section IAEI meeting in Missoula, MT for forwarding to the IAEI
International Office for processing as an International Office Comment.
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_______________________________________________________________________________________________
6-30     Log #1116  NEC-P06

_______________________________________________________________________________________________
Phil Simmons, Simmons Electrical Services

6-37
Continue to reject the proposal.

The Panel was correct in rejecting the proposal to delete Section 310.15(B)(3)(c). The requirement
was added to the 2008 NEC after very significant documentation was provided that shows excessive temperatures in
raceways that are exposed to direct sunlight. Every journeyman electrician knows better than with bare hands to pick up
a piece of metal conduit that has been exposed to the sun for any length of time. The conduit gets much hotter than the
ambient air temperature.

The submitter of this proposal does not provide any evidence to refute the vast amount of data that proves the
increased temperatures exist.

Elevated temperature is the major enemy of electrical safety. We take steps in several requirements in the NEC to
reduce or manage this enemy. The science proven in the documentation for elevated temperatures in raceways on
rooftops that are exposed to sunlight must be accepted.

This Comment was accepted by the Northwestern Section IAEI meeting in Missoula, MT for forwarding to the IAEI
International Office for processing as an International Office Comment.

_______________________________________________________________________________________________
6-31     Log #1117  NEC-P06

_______________________________________________________________________________________________
Phil Simmons, Simmons Electrical Services

6-38
Continue to reject the proposal.

The Panel was correct in rejecting the proposal to delete Table 310.15(B)(3)(c). The requirement was
added to the 2008 NEC after very significant documentation was provided that shows excessive temperatures in
raceways that are exposed to direct sunlight. Every journeyman electrician knows better than with bare hands to pick up
a piece of metal conduit that has been exposed to the sun for any length of time. The conduit gets much hotter than the
ambient air temperature.

The submitter of this proposal does not provide any evidence to refute the vast amount of data that proves the
increased temperatures exist.

Elevated temperature is the major enemy of electrical safety. We take steps in several requirements in the NEC to
reduce or manage this enemy. The science proven in the documentation for elevated temperatures in raceways on
rooftops that are exposed to sunlight must be accepted.

This Comment was accepted by the Northwestern Section IAEI meeting in Missoula, MT for forwarding to the IAEI
International Office for processing as an International Office Comment.
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_______________________________________________________________________________________________
6-32     Log #1238  NEC-P06

_______________________________________________________________________________________________
Richard A. Maddox, Las Vegas, NV

6-37
Delete 310.15(B)(3)(c) and Table 310.15(B)(3)(c).

This proposal should have been accepted to delete this requirement.  There have been no documented
failures of conductor insulation due to sunlight exposure.  I have seen conductors fail due to overloading, physical
damage, poorly done connections and splices, etc., but not due to sunlight exposure on a rooftop.
I have been searching locally for some evidence of conductor failure on rooftops.  You would think that with the high
temperatures experienced in the Southern Nevada area that we would be likely to see some quite a bit of evidence of
failures if the proposals submitted by the Copper Development Association were valid.  Instead, I have found numerous
examples of conductors pulled out of conduits after years and decades that show no deterioration at all.  I'm including
photos of several of these installations with this proposal.
It appears likely that the methodology used by the Copper Development Association led to exaggerated temperatures
that are not experienced in actual installations on rooftops.  While UL came in and witnessed the Copper Development
Association consultant, Travis Lindsey, again perform testing on tables in his backyard in Las Vegas, there was still no
examples of real installations, insulation failure, etc.  The Southern Nevada Chapter of IAEI sponsored a study to test
the temperatures of conductors in conduit on a real roof in Las Vegas, and the results show that the temperatures
experienced in actual installations come nowhere near what the Copper industry has been reporting for the past few
code cycles.
Research that does not reflect the real world should not be used to write Code.  People depend on the Code-Making
Panels to identify safety concerns and address them in the most reasonable and economical way possible.  This section
of the code does not increase safety, it just makes more money for wire manufacturers while making installations more
expensive for building owners and more complicated for installers and inspectors.
Note:  Supporting material is available for review at NFPA Headquarters.

_______________________________________________________________________________________________
6-33     Log #1264  NEC-P06

_______________________________________________________________________________________________
Donald A. Ganiere, Ottawa, IL

6-44
This proposal should be accepted.

I don’t really understand the panel comment.  The text seams very clear that derating is required  for
other than raceways or cables.   The heading of the section is in direct conflict with the section text..   If the panel’s
intent is that the derating only applies to raceways and cables with more than three current carrying conductors than the
words “or where single conductors or multiconductor cables are installed without maintaining spacing for a continuous
length longer than 600 mm (24 in.) and are not installed in raceways,” should be deleted from the section.   If these
words are to remain, then it is clear that the section requires derating for conductors that are not in a raceway or cable
and that this proposal should be accepted.
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_______________________________________________________________________________________________
6-34     Log #1307  NEC-P06

_______________________________________________________________________________________________
Howard Herndon, South West Electritech Services

6-29
Delete 310.15(B)(3)(c) and Table 310.15(B)(3)(c).

To test the hypothesis that the testing performed by the Copper Development Association and later
observed by UL was not representative of real world electrical rooftop installations, the Southern Nevada Chapter of
IAEI designed and installed a test setup to determine if real world electrical installations on rooftops experienced the
temperatures reported to Code-Making Panel 6.

In short, the temperatures measured on an actual rooftop in Las Vegas in an actual installation of conduits with wires
(both loaded and unloaded) did not approach the temperatures reported to CMP-6 by the Copper Development
Association. On the contrary, the average temperature differential recorded was 15 degrees Fahrenheit for unloaded
conductors in conduit. Since the conduits were installed approximately 6” above the rooftop, the adjustment factors
required by CMP-6 would require an adder of 50 degrees F, over three times the actual measured values.

Additionally, it was observed during this real world rooftop test that the loaded conductors never exceeded the
operating temperature of the conductors or terminations during the testing. Since the whole reason this additional
temperature adjustment was added to the code was the premise that conductors would exceed their rated temperature,
this testing shows that the premise was false. The highest recorded temperature was 148 degrees F for loaded
conductors. The ambient temperature on that day was 114 degrees F according to NOAA, resulting in a differential of 34
degrees Fahrenheit for loaded conductors in conduit operating at the maximum load recorded on the circuit (37 amps).
The conductors are rated at 194 degrees F and the connections are limited to 167 degrees F.

This indicates that even should the temperature be more extreme or if there was additional load on the circuit, there is
sufficient buffer zone that additional temperature correction as required by the 2011 NEC 310.15(B)(c)(3) or 2014 NEC
Proposal 6-29 is unnecessary.

Since the testing performed by the CDA to add these temperature correction factors does not reflect real world
installations, Proposal 6-29 should not have been accepted.

A full report of the test methods and data collected by the Southern Nevada Chapter of IAEI is being submitted for
review by the panel members.

Note: Supporting material is available for review at NFPA Headquarters.
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_______________________________________________________________________________________________
6-35     Log #1424  NEC-P06

_______________________________________________________________________________________________
Pete Fergen, Mojave Electric

6-37
Delete 310.15(B)(3)(c) and Table 310.15(B)(3)(c)

This proposal should have been accepted to delete this requirement. This requirement adds significant
cost without adding safety to rooftop installations. It also adds complexity to jobs since the oversized conductors this
provision requires often do not fit in the equipment terminations. I work for Mojave Electric in Las Vegas, NV. Mojave
Electric is an IBEW INECA contractor doing a variety of electrical work in Las Vegas, including service work. We have
never found a rooftop conductor failure due to sunlight exposure. Conductors operate just fine on rooftops for decades if
they are not overloaded or physically damaged during installation or operation.
I was told by CDA representative Travis Lindsey that when the wire is sized larger than the equipment manufacturers
termination point that the contractor would have to splice the wire reducing it down to the size necessary. I do have an
example of what happens when that is done. I have a splice that was cut out of a run due to overheating and Phase loss
for a business. Every splice that is inserted into a wire run increases the cost of maintenance and the chance of
mechanical breakdown or
fire hazard.
I also belong to the Southern Nevada Chapter of IAEI. Our Chapter funded a study to determine the temperature
experienced in rooftop electrical installations. The
test site was installed by Mojave Electric employees and located on a building owned by Mojave Electric. The results we
found indicate that in real installations, the
high temperatures reported by the copper industry do not occur. I've never seen an installation with surgical cotton
stuffed in the conduit, so maybe that affected their
results.
We ran an analysis of the cost of installing a 225 amp panel with rooftop feeders under different conditions. With this
temperature adder, it would cost anywhere from
50% more to 400% more than the cost of an installation without this requirement, depending on the height of the
conductors above the roof. With no showing of
failures in the field, and this new study that shows the temperatures aren't anywhere near what the copper industry
claims, there is no justification for keeping this
requirement in the code.
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_______________________________________________________________________________________________
6-36     Log #1425  NEC-P06

_______________________________________________________________________________________________
Howard Herndon, South West Electritech Services / Rep. Southern Nevada Chapter IAEI

6-31
Delete 310.15(B)(3)(c) and Table 310.15(B)(3)(c)

To test the hypothesis that the testing performed by the Copper Development Association and later
observed by UL was not representative of real world electrical rooftop installations, the Southern Nevada Chapter of
IAEI designed and installed a test setup to determine if real world electrical installations on rooftops experienced the
temperatures reported to Code-Making Panel 6.
In short, the temperatures measured on an actual rooftop in Las Vegas in an actual installation of conduits with wires
(both loaded and unloaded) did not approach the temperatures reported to CMP-6 by the Copper Development
Association. On the contrary, the average temperature differential recorded was 15 degrees Fahrenheit for unloaded
conductors in conduit. Since the conduits were installed approximately 6” above the rooftop, the adjustment factors
required by CMP-6 would require an adder of 50 degrees F, over three times the actual measured values.
Additionally, it was observed during this real world rooftop test that the loaded conductors never exceeded the operating
temperature of the conductors or terminations during the testing. Since the whole reason this additional temperature
adjustment was added to the code was the premise that conductors would exceed their rated temperature, this testing
shows that the premise was false. The highest recorded temperature was 148 degrees F for loaded conductors. The
ambient temperature on that day was 114 degrees F according to NOAA, resulting in a differential of 34 degrees
Fahrenheit for loaded conductors in conduit operating at the maximum load recorded on the circuit (37 amps). The
conductors are rated at 194 degrees F and the connections are limited to 167 degrees F.
This indicates that even should the temperature be more extreme or if there was additional load on the circuit, there is
sufficient buffer zone that additional temperature correction as required by the 2011 NEC 310.15(B)(c)(3) or 2014 NEC
Proposal 6-29 is unnecessary.
Since the testing performed by the CDA to add these temperature correction factors does not reflect real world
installations, proposal 6-29 should not have been accepted.
A full report of the test methods and data collected by the Southern Nevada Chapter of IAEI is being submitted for
review by the panel members.
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_______________________________________________________________________________________________
6-37     Log #1430  NEC-P06

_______________________________________________________________________________________________
Christel K. Hunter, Alcan Cable, a General Cable Company

6-41
Add new exception that states:

Exception: Conductors with thermoset insulation rated at 90C or higher are not subject to this ampacity adjustment.
This proposal should have been accepted. Technical substantiation was provided at the ROP meeting

supporting the claim that thermoset insulation is superior to thermoplastic insulation in high heat applications. Industry
standards from IEEE, ICEA and NEMA indicate that thermoset insulation is adequate for much higher temperatures than
those experienced on rooftops for the period of time indicated.
In response to the request of several code panel members, testing was performed to validate the assertion that
thermoset insulated conductors are more resistant to high
heat conditions than thermoplastic. Two rounds of testing were performed. For the first test, General Cable performed a
comparative test of thermoplastic and thermoset insulated wires at high temperature under physical stress. The test was
based on an industry recognized test method called Heat Shock found in UL 83, Thermoplastic-insulated Wires and
Cables. The test is normally run for one hour during wire certification testing, but this test was run for 60 days to better
emulate the expected lifetime exposure of conductors to high heat over many decades. The results show that thermoset
insulation is far more resistant to high heat than thermoplastic, even when under physical stress. The thermoplastic
conductors showed significant aging (evidenced by insulation cracking when unwound from a steel mandrel). The report
is included for the panel’s review.
Additionally, to substantiate these results, the same test was performed by UL. UL also performed additional testing

such as tensile and elongation, flexibility, and dielectric voltage withstand and breakdown. The report is included as
supporting material. The conductors tested at UL show very similar cracking of the thermoplastic conductors and no
detectable cracking of the thermoset insulation.
Based on published industry standards and testing submitted with this comment, commonly used thermoset insulation

is clearly more resistant to high heat applications than thermoplastic. Even in the hottest areas of the country with fully
loaded conductors, this information demonstrates that there is no safety concern with thermoset insulation in these
installations.
Note:  Supporting material is available for review at NFPA Headquarters.

_______________________________________________________________________________________________
6-38     Log #1557  NEC-P06

_______________________________________________________________________________________________
Frederic P. Hartwell, Hartwell Electrical Services, Inc.

6-40
Accept the proposal in principle. In addition to making the changes as accepted to the table note,

delete the phrase “current-carrying” from 310.15(B)(3) from the two locations where it occurs in the first paragraph.
This action is essential to remove a direct conflict between the table note and the provisions of the

parent text in the section text that gives rise to the table. This has been a problem ever since the panel removed the
phrase in the table note for the 2011 NEC, and this is the time to remove the conflict.
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_______________________________________________________________________________________________
6-39     Log #97  NEC-P06

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

6-49a
The Correlating Committee directs that the panel clarify their action on this proposal.

The Correlating Committee also directs the panel to revise the Informational Note as it contains permissive language,
i.e. the word "may".

This is a direction from the National Electrical Code Technical Correlating Committee in accordance
with 3.4.2 and 3.4.3 of the Regulations Governing Committee Projects.

_______________________________________________________________________________________________
6-40     Log #293  NEC-P06

_______________________________________________________________________________________________
Lowell Reith, Interstates Construction Services Inc.

6-49a
Revise text to read as follows:

(7) 120/240 Volt, Single-Phase Dwelling Services and Feeders. For service and feeder conductors of 120/240-volt,
single-phase, individual dwelling unit one-family, two-family, and multifamily service ratings from 100 through 400
amperes, an adjustment factor of 0.83 of the service ampere rating shall be permitted to be used to determine the size
of the ungrounded conductors. The grounded conductor shall be permitted to be smaller than the ungrounded
conductors, provided that the requirements of 215.2, 220.61, and 230.42 are met.

The revising of 310.15 (B) (7) makes no sense if it does not change the result of the conductor size
that can be used for 120/240 volt services for Residential dwellings. The use of the table is very clear to those who use
it. Taking 83% times the amperage of the minimum service sized based on the standard calculation for dwelling as
shown in Informational Annex D1. It also lets the field decide which insulation that they would use to apply the 83% to.
THHN has a higher amperage then a THWN in the 75 degree column. Field people would also have to work better with
110.14 (C) to apply the correct wire size based on the terminal rating of the panel. I feel the table provides the base way
of sizing the conductors for the residential service from 100 amp to 400 amp.

_______________________________________________________________________________________________
6-41     Log #383  NEC-P06

_______________________________________________________________________________________________
Carl Timothy Wall, Alabama Power Company

6-49a
Reject Proposal 6-49a.

Removal of the table does not add clarity or usability to the NEC. The electrical industry that includes
designers, installers and inspectors is better served by the long standing code Table 310.15(B)(7) rather than a narrative
text that requires an equation with calculations. The table adds clarity, facilitates and expedites the installation and
inspection process.
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_______________________________________________________________________________________________
6-42     Log #977  NEC-P06

_______________________________________________________________________________________________
Charles J. Palmieri, Town of Norwell

6-49a
Delete the panel action on this proposal and accept proposal 6-50 by deleting this section in its

entirety.
Code panel 6 is to be applauded for the work it performed on the 12 proposals submitted for deletion

or modification to this section. Unfortunately the panel action is still lacking on two issues. The panel action language
still contains the term feeder. 1.  The example in the statement by panel member Cline cites a 100 A feeder from a 200
A panel. If one wishes to use the 83 percent this feeder must be sized to 166 A. Under this scenario it is agreed that a
100 feeder will most likely be selected from Table 310.15(B)(16). What about a 300 or 400A Service where the installer
chooses to use a meter enclosure with factory installed double barrel lugs on the load terminals and feed two 150A or
200 A panels. This is very common. For example consider a 300 A service 1 meter with 2 150 A load centers. The
conductors from the meter are not feeders. There is no overcurrent protection at the meter enclosure. The service
conductors to the meter to each load center must each must have an ampacity of 249 A (300 x .83=249A). These
conductors are not allowed to use 240.21(B). I believe there is still confusion in the application of the 83 percent,
installers may attempt to install conductors sized at 83 percent of the individual panels' overcurrent protection. I am not
sure this was the intent of the panel's action. There were several proposals to delete this table that were rejected by
CMP-6 see Proposals 6-50 thru 56. 2. The panel statement for each rejected proposal indicated a lack of technical
substantiation to delete this section. I disagree. In P-56 Mr. Mercier points to an increase of electrical loads. This is a
statement of fact. Both P 6-50 and 55 list a problem of voltage sag under the existing installation requirements. This also
is factual. The panels' substantiation statement to its action of Proposal 49a also does not provide technical
documentation to support retention of this permissive language allowing reduced size service conductors. It simply
states that the multiplier essentially accomplishes the same end as applying the 301.15(B)(7) the Table

_______________________________________________________________________________________________
6-43     Log #1014  NEC-P06

_______________________________________________________________________________________________
Mike Holt, Mike Hold Enterprises

6-19
Revise text to read as follows:

For individual dwelling units of one-family,
two-family, and multifamily dwellings, conductors, as listed in Table 310.15(B)(7), shall be permitted as

120/240-volt, 3-wire, single-phase service-entrance conductors, service-lateral conductors, and feeder conductors that
serve as the main power feeder(s) to each dwelling unit and are installed in raceway or cable with or without an
equipment grounding conductor. For application of this section, the main power feeder(s) shall be the feeder between
the main disconnect and the panelboard(s) that supplies, either by branch circuits or by feeders, or both, all loads that
are part or associated with the dwelling unit. The feeder conductors to a dwelling unit shall not be required to have an
allowable ampacity rating greater than their service-entrance conductors. The grounded conductor shall be permitted to
be smaller than the ungrounded conductors, provided the requirements of Sections 215.2, 220.61, and 230.42 are met.

This proposal seeks to fix an issue that was created in the 2008 edition of the NEC. Up until that point,
this table could be used for multiple feeder circuits in a dwelling. This concept was changed with no real substantiation,
and the change allowed for absurd installation requirements. For example, a 150A feeder circuit that serves a single
panelboard can use this table. Imagine that this panelboard contains the circuits for two air conditioners. I can still use
this table. Now imagine removing those two circuits and placing them outside at the service equipment. The feeder
circuit has much, much less load on it, and yet it would now have to be sized larger! This obviously makes no sense,
and is really an indefensible concept.

Considering the amount of proposals to fix this in the last Code cycle, it is obvious that the industry wants a change in
this section. Please consider this proposal, which, for the most part, reverts this text back to the 2005 language, which
was clear and consistent.
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_______________________________________________________________________________________________
6-44     Log #1045  NEC-P06

_______________________________________________________________________________________________
George M. Stolz, II, Quicksilver Electrical Training

6-49a
This proposal should be rejected.

One difficult to understand section is being replaced with another, and the proposed language disallows
using the reduced wire size in anything but a single family dwelling unit. For example, an apartment served by an 800A
service disconnect and a 100A feeder disconnect in series would not be permitted to use a #2 AL as allowed in previous
editions of the NEC. The proposed text is bound to a service disconnect rating that may not be relevant to the
installation at hand, as is the case with most apartments. The panel seems to have been fixated on single family
installations when they drafted the proposed language, as shown by the “200A service to 200A feeder” example given. It
is common to have a few high-amperage service disconnects supplying dozens of small amperage feeders supplying
each unit.

The panel's action in proposal 6-49a still has an additional fundamental problem. Conductors connected to circuit
breakers are required to be sized to 125% of the continuous load in order for the conductor to draw heat away from the
breaker as a heat sink. By the panel's action, undersized conductors are still allowed to be connected to overcurrent
devices. By accepting this proposal and leaning on CMP-2 to accept a load diversity factor in lieu of 310.15(B)(7), this
basic problem is averted while meeting the intentions of CMP-6. It is the right way to put this issue to bed, forever.

_______________________________________________________________________________________________
6-45     Log #1088  NEC-P06

_______________________________________________________________________________________________
L. Keith Lofland, International Association of Electrical Inspectors (IAEI)

6-49a
Revise text at 310.15(B)(7) as follows and revive Table 310.15(B)(7) to 2011 NEC format:

Conductors supplying individual dwelling units shall be permitted to
be sized in accordance with (a) through (d). Use of Table 310.15(B)(7) shall not be permitted where ampacity correction
or adjustment for service or feeder conductors is required elsewhere in this Code.

Where connected to a 120/240-volt, 3-wire, single-phase system, service conductors that
supply the entire load associated with a one-family dwelling, or the entire load associated with the individual units of
two-family and multifamily dwellings shall be permitted to be sized in accordance with Table 310.15(B)(7).

Where connected to a 120/240-volt, 3-wire, single-phase system, feeder conductors that
supply the entire load associated with a one-family dwelling, or the entire load associated with the individual units of
two-family and multifamily dwellings shall be permitted to be sized in accordance with Table 310.15(B)(7).

Unless ampacity correction or adjustment is required, feeder conductors
installed between the service equipment and panelboards or similar distribution equipment shall not be required to be
sized larger than the service conductors.

Grounded conductors shall be permitted to be smaller than the ungrounded
conductors, provided the requirements of 215.2 and 220.61 for feeders or the requirements of 220.61 and 230.42 for
services are met.

Over the past 3 Code cycles, CMP-6 has worked hard to satisfy all concerned parties in conjunction to
310.15(B)(7) and the companion Table 310.15(B)(7). I believe the removal in its entirety of Table 310.15(B)(7) is a step
backward in this process. By removing the table and adding a 17% adjustment factor formula (0.83 of the service
ampacity rating) will only add confusion to sizing requirements for dwelling unit services and the main power feeder. The
main argument in dealing with Table 310.15(B)(7) seems to be ampacity adjustment factors (such as temperature or
number of conductors in the same raceway or bundled together). Does Table 310.16(B)(7) override any ampacity
adjustment factors or does any ampacity adjustment factors render Table 310.15(B)(7) noncompliant? The proposed
text in this comment will make it clear that Table 310.15(B)(7) is not to be used where ampacity adjustment factors are
required for the service or feeder conductors elsewhere in the Code. This proposed text makes 310.15(B)(7) more
“user-friendly” in breaking up a large level 2 subdivision paragraph into (4) level 3 subdivisions. The existing Table
310.15(B)(7) has worked well and be part of the Code of 21 Code cycles. Its removal will not add clarity or aid in the
usability of the NEC to the user of the NEC.
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_______________________________________________________________________________________________
6-46     Log #1095  NEC-P06

_______________________________________________________________________________________________
Ron B. Chilton, Rep. NC Code Clearing Committee

6-55
This Proposal should have been accepted.

This is the proper step to begin to address deficiencies in services for dwellings due to reductions in
connected loads by the "diversity" theory of Article 220 and substituting calculated loads based on a 50 year old
diversity assumption.  When the diversity factor was introduced, prior to the 1959 NEC, this was given as reasons for
exaggerating the ampacities for dwelling services.  There was no scientific study or electrical engineering data that could
be used to compare to what loads may be imposed on dwellings constructed at the present, not an indication of the
variations of electrical appliances beyond a range and refrigerator.  This theory permitting overloading of service
conductors was based on annual load data of residential utility use at the time, not to mention how the reasoning
allowing reductions in actual loads for a dwelling were surmised.  The Panel could recognize that any diversity is already
considered in the permitted reduction of loads used as the method of calculation.  To permit the continued practice of
overloading conductors just due to being dwelling service conductors is not consistent with the goal of practical
safeguarding of persons and property from hazards of the use of electricity.

_______________________________________________________________________________________________
6-47     Log #1118  NEC-P06

_______________________________________________________________________________________________
Phil Simmons, Simmons Electrical Services

6-49a
Reject the Proposal

There are many problems with the Panel action on this Proposal. These include:
1. The section now simply refers to a feeder without qualification. The Panel in the past has consistently required that a

feeder carry the entire load of the service to qualify for the diversity. With the accepted language, a single branch circuit,
for a heating load requiring a 125% factor could be supplied by a feeder sized at 83% of the rating of the load. This
would obviously be unsafe.

2. The Table allows a conductor to be used at a calculated load that has always been greater than what we know to be
the maximum rating of the conductor from Table 310.15(B)(16).

3. No reference is made to the sizing rules for the neutral in 250.24(C).
4. The first sentence is really confusing.
If there is any validity to the assertion that the service conductors are oversized, the load calculations in Article 220

should be revised. This section gets changed every NEC cycle and should simply be eliminated. Surely, we all have
better things to do that try to fix this section over and over!
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_______________________________________________________________________________________________
6-48     Log #1119  NEC-P06

_______________________________________________________________________________________________
Phil Simmons, Simmons Electrical Services

6-50
Accept the Proposal to delete 310.15(B)(7) and Table 310.15(B)(7)

Over the last 30 years or better this antiquated paragraph and Table has been a contentious issue,
more recently due to changes in the definition of a main power feeder, the reference to the 60-degree ampacity required
for service cable passing through thermal insulation, and that the Table allows a conductor to be used at a calculated
load that has always been greater than what we know to be the maximum rating of the conductor from Table
310.15(B)(16).

There are several assumptions as to why this Table was allowed to be used, most commonly a perceived diversity of
electrical loads in the dwelling. When complaints are being made by homeowners, who have recently purchased a
brand new dwelling, that when the heat pump starts the lights go dim, we realize that the perceived diversity has
evaporated. Responding to those complaints that the home meets minimum National Electrical Code standards does
not ease their concerns, it only amplifies the fact that we should not permit this situation any longer, and as we strive to
eliminate other Sections the Code that permit deliberate overloading of a system.

If there is any validity to the assertion that the service conductors are oversized, the load calculations in Article 220
should be revised. This additional table that gets changed every NEC cycle should be eliminated. Surely, we all have
better things to do that try to fix this section over and over!

_______________________________________________________________________________________________
6-49     Log #1210  NEC-P06

_______________________________________________________________________________________________
Leo F. Martin, Sr., Martin Electrical Consulting

6-49a
Delete section 310.15(B)(7) and Table 310.15(B)(7).

Dwellings are increasing in square footage. This may be of no significance when a minimum
service/feeder demand load is calculated in accordance with Article 220, parts III and/or IV, but consumer habits are
leaning heavily towards an increase in appliances/products that use electricity. Many homes today have a swimming
pool, air conditioning, garage door openers, spa/hot tub, as well as others. Not all jurisdictions require licensed
individuals perform electrical installations. In many areas AHJ's are not afforded the opportunity to perform a plan review
for dwellings. This section and table are antiquated and need to be deleted. The ampacity of conductors should be in
accordance with Table 310.15(B)(16).

_______________________________________________________________________________________________
6-50     Log #1324  NEC-P06

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

6-49a
Revise text to read as follows:

For service and feeder conductors of
120/240 or 208Y/120-volt, single-phase, individual dwelling unit one-family, two-family, and multifamily service ratings
from 100 amperes through 400 amperes, an adjustment factor of 0.83 of the service ampere rating shall be permitted to
be used to determine the size of the ungrounded conductors. The grounded conductor shall be permitted to be smaller
than the ungrounded conductors, provided that the requirements of Sections 215.2, 220.61, and 230.42 are met.

Parallel usage in 220.82(A), 220.83, 250.140<exc>(1), 551.4(A) and (B), 551.31(C), 551.73(A),
552.47, and Annex D.
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_______________________________________________________________________________________________
6-51     Log #1368  NEC-P06

_______________________________________________________________________________________________
Vince Baclawski, National Electrical Manufacturers Association (NEMA)

6-49a
Replace the language in 310.15(B)(7) with the following:

(7) For one-family dwellings and the  individual
dwelling units of two-family and multifamily dwellings, service and feeder conductors supplied by a single phase,
120/240-volt system shall be permitted be sized in accordance with 310.15(B)(7)(a) through (c).

(a) For a service rated 100 through 400 amperes, the service conductors supplying the entire load associated with a
one-family dwelling or the service conductors supplying the entire load associated with an individual dwelling unit in a
two-family or multifamily dwelling shall be permitted to have an ampacity not less than 83% of the service rating.

(b)For a feeder rated  100 through 400 amperes, the feeder conductors supplying the entire load associated with a
one-family dwelling or the feeder conductors supplying the entire load associated with an individual dwelling unit in a
two-family or multifamily dwelling shall be permitted to have an ampacity not less than 83% of the feeder rating.

Exception: In no case shall a feeder originating at the service equipment be required to have an ampacity greater than
that of the service conductors supplying a  one-family dwelling or an individual dwelling unit  of a two-family or
multifamily dwelling.

(c) Grounded conductors shall be permitted to be sized smaller than the ungrounded conductors provided the
requirements of 220.61 and 230.42 for service conductors or the requirements of 215.2 and 220.61 for feeder
conductors are met.

Informational No. 1: The conductor ampacity may require other correction or adjustment factors applicable to the
conductor installation.

Informational No. 2: See example DXXX in Annex D.

The language developed by CMP-6 does not adequately address multifamily dwellings and is
somewhat confusing. The proposed language is clearer and easier to understand.
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_______________________________________________________________________________________________
6-52     Log #1428  NEC-P06

_______________________________________________________________________________________________
Christel K. Hunter, Alcan Cable, a General Cable Company

6-49a
Replace the language in 310.15(B)(7) with the following:

(7) For one-family dwellings and the individual dwelling
units of two-family and multifamily dwellings, service and feeder conductors supplied by a single phase, 120/240-volt
system shall be permitted be sized in accordance with 310.15(B)(7)(a) through (c).
(a) For a service rated 100 through 400 amperes, the service conductors supplying the entire load associated with a
one-family dwelling or the service conductors supplying the entire load associated with an individual dwelling unit in a
two-family or multifamily dwelling shall be permitted to have an ampacity not less than 83% of the service rating.
(b) For a feeder rated 100 through 400 amperes, the feeder conductors supplying the entire load associated with a
one-familydwelling or the feeder conductors supplying the entire load associated with an individual dwelling unit in a
two-family or multifamily dwelling shall be permitted to have an ampacity not less than 83% of the feeder rating.
Exception: In no case shall a feeder originating at the service equipment be required to have an ampacity greater than
that of the service conductors supplying a one-family dwelling or an individual dwelling unit of a two-family or multifamily
dwelling.
(c) Grounded conductors shall be permitted to be sized smaller than the ungrounded conductors provided the
requirements of 220.61 and 230.42 for service conductors or the requirements of 215.2 and 220.61 for feeder
conductors are met.
Informational No. 1: The conductor ampacity may require other correction or adjustment factors applicable to the
conductor installation.
Informational No. 2: See example DXXX in Annex D.

The panel proposal goes a long way toward addressing the difficulties in application this code allowance
has generated over the last few years. CMP-6 Chairman Scott Cline came up with the idea to provide a simple multiplier
and accompanying language that would allow this code section to remain in effect, while also addressing concerns
raised since the original language and table did not allow for applications where the service entrance and feeder
conductor ampacities might need to be adjusted for temperature or number of conductors. After further review of the
language, the proposed language is submitted to further clarify the requirements and to address the inadvertent
exclusion of feeders to individual units in multifamily buildings.

_______________________________________________________________________________________________
6-53     Log #1558  NEC-P06

_______________________________________________________________________________________________
Frederic P. Hartwell, Hartwell Electrical Services, Inc.

6-49a
Accept the proposal in principle. Revise text to read as follows:

For service or feeder conductors of 120/240-volt single phase systems rated 100 through 400 amperes and used to
supply all loads that are part of or associated with an individual dwelling unit of a single-family, two-family, or multifamily
dwelling, an adjustment factor of 0.83 shall be permitted to be applied to the service or feeder ampere rating for the
purpose of determining the size of the ungrounded conductors.

This is a largely editorial comment that flows better and resolves the problem that the panel text refers
to two-family and multi-family service ratings, and often the relevant rating will not be a service rating but a feeder rating
instead. Although not intended, the panel text does support an interpretation that this provision applies to a multifamily
service rating, since the individual dwelling unit rating in such an occupancy would be supplied by a feeder and would
not have a “service rating”. The comment also retains the important concept that the provision only applies to
conductors that see the entire load and therefore benefit from the diversity present is such a load.
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_______________________________________________________________________________________________
6-54     Log #1590  NEC-P06

_______________________________________________________________________________________________
Scott Cline, Monterey Park, CA

6-49a
Revise the first sentence of Proposal 6-49a Accepted text as follows: delete “an adjustment factor

of 0.83” and replace with “83 percent” instead.
Examples of text elsewhere in the Code, such as 310.60©(2)(b), 430122(A), 630.31(A)(1), etc, utilize

the percentage wording. It is consistent with existing NEC usage.
Three Comments are submitted for this sentence. Combined they would read: "For service and feeder conductors of

120/240-volt, single-phase, individual dwelling unit one-family, two-family, and multifamily service ratings from 100
amperes through 400 amperes, 83 percent of the 230.79 service ampere rating shall be permitted to be used as the
minimum load to determine the size of the ungrounded conductors."

_______________________________________________________________________________________________
6-55     Log #1591  NEC-P06

_______________________________________________________________________________________________
Scott Cline, Monterey Park, CA

6-49a
Revise the first sentence of the 6-49a Accepted text as follows: add “230.79” between the words “of

the” and “service ampere rating” within the sentence.
230.79 is the direct reference to the NEC source of the “Service Rating” value.

Three Comments are submitted for this sentence. Combined they would read: "For service and feeder conductors of
120/240-volt, single-phase, individual dwelling unit one-family, two-family, and multifamily service ratings from 100
amperes through 400 amperes, 83 percent of the 230.79 service ampere rating shall be permitted to be used as the
minimum load to determine the size of the ungrounded conductors."

_______________________________________________________________________________________________
6-56     Log #1592  NEC-P06

_______________________________________________________________________________________________
Scott Cline, Monterey Park, CA

6-49a
Revise the first sentence of the 6-49a Accepted text as follows: add “as the minimum load” between

“to be used” and ”to determine” within the sentence.
This will proactively state the mathematically obvious result of scientific units which results from the

service rating (amps) times 0.87 (87%), and that it is a minimum load value still subject to the other adjustments of
310.15(B).

Three Comments are submitted for this sentence. Combined they would read: "For service and feeder conductors of
120/240-volt, single-phase, individual dwelling unit one-family, two-family, and multifamily service ratings from 100
amperes through 400 amperes, 83 percent of the 230.79 service ampere rating shall be permitted to be used as the
minimum load to determine the size of the ungrounded conductors."
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_______________________________________________________________________________________________
6-57     Log #1594  NEC-P06

_______________________________________________________________________________________________
Scott Cline, Monterey Park, CA

6-49a
Add an Informational Note and Annex item as follows:

Informational Note No. 4: See example DXXX in Annex D.
The example would show a restructured form of the 2011 Table 310.15(B)(7).  Its content would be:

Example DXXX : Partial listing of possible conductor AWG or kcmil sizes for 310.15(B)(7) applications, showing only
75°C (167°F) conductors, under conditions of installation which do not require any other adjustments.

The Table's title and title heading would be unused. Only the portion of the existing Table 310.15(B)(7) below the
double line would be used, and one column heading must be edited: the heading of the first column would need to have
"or Feeder" deleted since the relationship is always to the "Service Rating" even for feeders. It should read "Service
Rating (Amperes)" The rest of the Table to be used as-is.

The purpose would be as a helpful transition from the Table method to 6-49a’s easier adjustment factor
method. The Info Note and Annex could be removed after a couple of cycles.

The wording “AWG or kcmil” are used purposely instead of “size” to avoid the ambiguity of the term “size” as it relates
to conductors. Does “size” mean “physical size” or “ampacity”?

_______________________________________________________________________________________________
6-58     Log #589  NEC-P06

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

6-49a

Informational Note No. 2: See example DXXX <correct reference> in Annex D.
I was unable to find a reference to 6-49a in Annex D.

_______________________________________________________________________________________________
6-59     Log #1593  NEC-P06

_______________________________________________________________________________________________
Scott Cline, Monterey Park, CA

6-49a
Add an Informational Note No. 3:

Informational Note No. 3: Section 310.15(B)(7) excludes 208Y/120-Volt systems (single or three phase) due to the
additional heat from the presence of a third current carrying conductor.

I realize that the NEC is not a design manual, but this issue is so often misunderstood that it seems
worth the print space to help assure that AHJs have proper and easy tools to use, and to help avoid all the repeated
proposals and comments.
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_______________________________________________________________________________________________
6-60     Log #1120  NEC-P06

_______________________________________________________________________________________________
Phil Simmons, Simmons Electrical Services

6-64
Continue to Reject the Proposal.

The submitter has failed to provide sufficient technical justification for the Proposal. A fact finding
report that demonstrates that this product is suitable for the proposed application has not been provided. There is no
indication how one would determine whether the conductor is 30% or 40% conductivity material. In addition, there is no
indication that terminals on equipment are designed, tested and suitable for terminating copper-clad steel conductors.

_______________________________________________________________________________________________
6-61     Log #833  NEC-P06

_______________________________________________________________________________________________
Robert Huddleston, American Chemistry Council

6-66
Accept proposal 6-66 as worded by the submitter.

This proposal should have been accepted by the Panel. The equation shown under 310.15(C) has units
shown for Tc and Ta, and yet there are no units shown for Rdc.  The units submitted with  this proposal are correct.  The
Panel should include these units, or should completely eliminate the equation from the text of the Code, as without the
units it is basically useless.

_______________________________________________________________________________________________
6-62     Log #98  NEC-P06

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

6-68
The Correlating Committee directs that the panel clarify the panel action on this proposal, and

notes that the first sentence is not written in mandatory language as required by the NEC Style Manual.
This is a direction from the National Electrical Code Technical Correlating Committee in accordance

with 3.4.2 and 3.4.3 of the Regulations Governing Committee Projects.
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_______________________________________________________________________________________________
6-63     Log #716  NEC-P06

_______________________________________________________________________________________________
James T. Dollard, Jr., IBEW Local 98

6-70
Continue to Accept in Principle.
This comment is submitted on behalf of the high voltage task to provide additional substantiation

as directed by the Correlating Committee.
The High Voltage Task Group (HVTG) was charged with developing recommendations throughout the NEC to provide

the code user with prescriptive requirements for high voltage installations. The task group charge was to identify holes in
the code with respect to installations operating at over 600-volts and address them with recommended requirements to
allow for uniform installation and enforcement. Small Wind Electric Systems and Solar Photovoltaic (PV) Systems are
currently being installed at DC voltages over 600V up to and including 1000V, 1200V, 1500V, and 2000V DC.  These
DC systems are expanding and have become a more integral part of many structures. Small Wind Electric Systems and
Solar Photovoltaic (PV) Systems are employed regularly in, and on all types of structures from dwellings units, to large
retail and high rise construction.

The first direction that the HVTG took was to simply suggest revisions in Chapter 6 for Special Equipment. It is
extremely important to fully understand the outline form of the NEC. 90.3 mandates that Chapters 1 through 4 apply
generally and Chapters 5, 6 & 7 are special and serve only to modify or supplement the rules in Chapters 1 through 4.
The HVTG quickly realized that it was not feasible to address all of the installation requirements in Chapter 6. The work
needs to be done throughout the NEC. The special systems in Chapter 6 are built primarily upon Chapters 1 through 4
with the Chapter 6 requirements providing only modifications or supplemental requirements. A quick review of the UL
White-book for electrical products will uncover that UL has many products that are utilized in these systems rated at and
above 600-volts including but not limited to, 600Vdc terminal blocks, 1000Vdc PV switches, 1500Vdc PV fuses, and
2000V PV wiring.  Product listings provide permitted uses and restrictions on a given product. The NEC must recognize
those products through installation requirements. Electrical safety in the home, workplace and in all venues depends
upon installation requirements to ensure that all persons and property are not exposed to the hazards of electricity. The
success of this code hinges on three things (1) product standards, (2) installation requirements and (3) enforcement.
The NEC needs to recognize emerging technologies that are operating at over 600-volts. Everyone needs to play a role
in this transition. The present NEC requirements would literally require that a PV system operating at 750-volts DC
utilize a disconnecting means rated at 5 kV. The manufacturers, research and testing laboratories and the NEC must
work together to develop installation requirements and product standards to support these emerging technologies.

Moving the NEC threshold from 600 volts to 1000 volts will not, by itself, allow the immediate installation of systems at
1000-volts.  Equipment must first be tested and found acceptable for use at the higher voltage(s).  The testing and listing
of equipment will not, by itself, allow for the installation of 1000 volt-systems. The NEC must include prescriptive
requirements to permit the installation of these 1000-volt systems.  It will take both tested/listed equipment and an
installation code to meet the needs of these emerging technologies that society demands. The installation code should
be the NEC.

Moving the NEC to 1000 volts is just the beginning.  The desire to keep increasing efficiencies will continue to drive up
the system voltages. We are beginning to see 1200, 1500, and 2000-volt systems.  2500 volts cannot be far down the
road.  Most equipment standards are still at 600 volts and will need to be upgraded also.

If the NEC does not adequately address systems over 600 volts, some other standard will.  If we want to control the
future safety of installations over 600 volts we need to address these issues today.
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_______________________________________________________________________________________________
6-64     Log #834  NEC-P06

_______________________________________________________________________________________________
Robert Huddleston, American Chemistry Council

6-71
Delete Informational Note at end of 310.104.

This proposal should have been accepted in principal by the Panel. The submitter is correct in that
electroendosmosis is not the correct word to describe the phenomenon in question. However, this Informational Note is
not worthy of inclusion in the NEC as it does nothing to assist users of the Code in their application, and describes a
very atypical circumstance that the vast majority of Code users will never experience. The Informational Note should be
deleted completely.

_______________________________________________________________________________________________
6-65     Log #1429  NEC-P06

_______________________________________________________________________________________________
Christel K. Hunter, Alcan Cable, a General Cable Company

6-71
Revise text to read as follows:

310.104 Conductor Constructions and Applications.
Insulated conductors shall comply with the applicable provisions of Table 310.104(A) through Table 310.104(E).
Informational Note: Thermoplastic insulation may stiffen at temperatures lower than -10°C (+14°F). Thermoplastic
insulation may also be deformed at normal temperatures where subjected to pressure, such as at points of support.
Thermoplastic insulation, where used on dc circuits in wet locations, may result in electroendosmosis may result in the
migration of plasticizer between the conductor and insulation. Equipment exposed to conductor terminations should be
compatible with plasticizer.

This last part of this informational note does not provide useful information. There is controversy about
the effects of both electroendosmosis and plasticizer migration, and this note does not provide any actionable
information to the users of the Code. Instead, it is likely to lead to more questions and confusion.

_______________________________________________________________________________________________
6-66     Log #145  NEC-P06

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

9-15h
The Correlating Committee understands that the panel action in this proposal incorporates the

modified definition of “Metal Enclosed Power Switchgear” to “Switchgear” in Proposal 9-7.
It was the action of the Correlating Committee that this proposal be referred to Code-Making Panel 6 for action.

This is a direction from the National Electrical Code Technical Correlating Committee in accordance
with 3.4.2 and 3.4.3 of the Regulations Governing Committee Projects.

_______________________________________________________________________________________________
6-     Log #1580  NEC-P06

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

6-77
ROW “NISPE-1” COLUMN “Voltage” center “300”

Formatting error
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_______________________________________________________________________________________________
6-67     Log #99  NEC-P06

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

6-86
The Correlating Committee directs the panel to revise the panel action as it contains permissive

language, i.e. the word "allowed".

This is a direction from the National Electrical Code Technical Correlating Committee in accordance
with 3.4.2 and 3.4.3 of the Regulations Governing Committee Projects.

_______________________________________________________________________________________________
6-68     Log #271  NEC-P06

_______________________________________________________________________________________________
Code-Making Panel 14,

6-88
Continue to Reject  proposal 6-88.

The correlation issues addressed by Proposal 6-88 have been resolved by CMP 14 actions on
Proposals 14-37a, 14-88a, 14-105a, and 14-215a

This comment was developed by a CMP-14 Task Group and balloted through the entire panel with the following ballot
results:
15 Eligible to vote
14 Affirmative

1 Ballot Not Returned (W.E. McBride)
No Comments on Vote were received

_______________________________________________________________________________________________
6-69     Log #1176  NEC-P06

_______________________________________________________________________________________________
Russel LeBlanc, The Peterson School of Engineering

6-86
Accept proposal with revision as noted by the TCC.

Revise second sentence to read as follows:
Types of flexible cords and flexible cables other than those (listed)(described) in (the table)(Table 400.4) shall be (the

subject of special investigation)(permitted only by special permission)
(Flexible cords and flexible cables shall be listed.)

Article 100 definition of word "Listed". Equipment, materials, or services included in a list published by
an organization that is acceptable to the authority having jurisdiction and concerned with evaluation of products or
services, that maintains periodic inspection of production of listed equipment or materials of periodic evaluation of
services, and whose listing states that either the equipment, material, or service meets appropriate designated
standards or has been tested and found suitable for a specified purpose.

If the intent of Section 400.4 is to require flexible cords and flexible cables to be LISTED by a testing lab, then simply
insert the sentence "Flexible cords and flexible cables shall be listed". But since there is presently no requirement as
such, then the use of the word listed is not appropriate in the section. The layout of Table 400.4 is in fact a "list", but the
term "LISTED" has a specific meaning in the NEC and it is not the correct term to be used here. The correct term to be
used is "described" since the term "description" is being used in the first sentence.
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_______________________________________________________________________________________________
6-70     Log #940  NEC-P06

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

6-103
Revise text to read as follows:

Flexible cords and cables shall be used only for the following:
(9) Connection of accessory equipment associated with mechanical equipment, alarms, or antennas using a listed
non-detachable power supply cord 1.83 m (6 ft) or less; or a listed power supply with an integral power plug, above an
accessible suspended or dropped ceiling where not prohibited by 300.22.

The intent as I understand it is to allow equipment such as small condensate pumps, some alarm
system, and WiFi points mounted above dropped ceilings to be plug and cord connected to receptacles also above
dropped ceilings. Many, if not most, WiFi points use “wall warts” as power supplies. Adding the text would allow the use
of Listed wall warts. Maybe there is a better description of a wall wart?

_______________________________________________________________________________________________
6-71     Log #386  NEC-P06

_______________________________________________________________________________________________
Mario Xerri, UL LLC

6-101
Add new text to read as follows:

Between an existing receptacle outlet and an inlet, where the inlet provides power to an additional single
receptacle outlet. The wiring interconnecting the inlet to the single receptacle outlet shall be a Chapter 3 wiring method.
The inlet, receptacle outlet, and Chapter 3 wiring method, including the flexible cord and fittings, shall be a listed
assembly specific for this application.

There are concerns with the use of an extension cord or a detachable power supply cord because a
user can unknowingly substitute a cord set with a smaller AWG size which could result in an overheating condition of the
flexible cord. The issue of users substituting a smaller AWG cord can be addressed in the listing of the assembly. The
use of non-standard configuration inlets or the use of overcurrent protection at the inlet are two possible methods that
could be provided in the listing of the assembly to address the hazard. Adding the specific wording to the proposed
400.7(11) helps the AHJs and installers to better understand what is allowed in this type of installation.

Note:  Supporting material is available for review at NFPA Headquarters.

_______________________________________________________________________________________________
6-72     Log #100  NEC-P06

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

6-103
It was the action of the Correlating Committee that this proposal be referred to Code-Making Panel

3 for comment.
The Correlating Committee directs that Panel 6 clarify the reference in the panel statement to Proposal 6-102 for

changes made to 400.8(5), since Proposal 6-102 was rejected.
This is a direction from the National Electrical Code Technical Correlating Committee in accordance

with 3.4.2 and 3.4.3 of the Regulations Governing Committee Projects.
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_______________________________________________________________________________________________
6-73     Log #266  NEC-P06

_______________________________________________________________________________________________
Code-Making Panel 3,

6-103
Code-Making Panel 3 does not agree with the panel action.  This proposal should have been

rejected.
The modification made to the Accept in Pprinciple added by the panel should not have been accepted.

The addition of the term “alarms” is too generic and does not clearly identify the type of alarm.
This comment was developed by a CMP-3 Task Group and balloted through the entire panel with the following ballot

results:
15 Eligible to vote
13 Affirmative (See affirmative comment below)

2 Ballots Not Returned (A.D. Corbin and D.T. Mills)
The following Comments on Vote were received:
AFFIRMATIVE:
S.L. STENE:  The issue is not whether the short cord is a fire load or not.  The reason flexible cords are not permitted

above the ceiling in a drop ceiling or any other hidden application is that the cord must be installed so it is visible at all
times so any deterioration or other damage can be detected and is not hidden out of sight.  The proposal should still be
rejected but the reasoning is related to damage and deterioration.

_______________________________________________________________________________________________
6-74     Log #835  NEC-P06

_______________________________________________________________________________________________
Robert Huddleston, American Chemistry Council

6-104
Change Information Note to delete "knotting the cord" from the text.  Leave the rest of the Proposal

as submitted.
This proposal should have been accepted in part by the Panel. The submitter is correct in clarifying that

fittings should be identified rather than designed for the purpose. However, the Informational Note also recommends
"knotting the cord" as an acceptable method of strain relief.  Knotting the cord? Huh? The Panel needs to recognize that
many houses have burned to the ground from damage to cords that are kinked...and just what is a knot in the cord if not
an excessive kink? Realizing the fact that many lamps and other cheaply made devices use the cord knotting technique
does not justify the NEC condoning such a method of strain relief.

_______________________________________________________________________________________________
6-75     Log #101  NEC-P06

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

6-105
The Correlating Committee directs that the accepted text comply with Section 3.1.1 of the NEC

Style Manual to use mandatory text by changing "...may be green" to "....shall be permitted to be green."
This is a direction from the National Electrical Code Technical Correlating Committee in accordance

with 3.4.2 and 3.4.3 of the Regulations Governing Committee Projects.
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_______________________________________________________________________________________________
6-76     Log #102  NEC-P06

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

6-106a
The Correlating Committee directs that the panel clarify the location of the proposed text.

This is a direction from the National Electrical Code Technical Correlating Committee in accordance
with 3.4.2 and 3.4.3 of the Regulations Governing Committee Projects.

_______________________________________________________________________________________________
6-77     Log #103  NEC-P06

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

6-112
The Correlating Committee directs that the accepted text comply with Section 3.1.1 of the NEC

Style Manual relative to the use of mandatory text since these notes are part of the mandatory requirements for use of
the table.

Use of the symbol "&" is not acceptable in Code text.
This is a direction from the National Electrical Code Technical Correlating Committee in accordance

with 3.4.2 and 3.4.3 of the Regulations Governing Committee Projects.

_______________________________________________________________________________________________
6-78     Log #104  NEC-P06

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

6-113
The Correlating Committee directs that the panel clarify their action on this proposal as to whether

the repositioning of the column applies to the new or existing table.

This is a direction from the National Electrical Code Technical Correlating Committee in accordance
with 3.4.2 and 3.4.3 of the Regulations Governing Committee Projects.
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_______________________________________________________________________________________________
6-79     Log #996  NEC-P06

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

First group Type: missing RFHH-2, RHH (w/o *), RHW (w/o *), RHW-2 (w/o *)
Second group Type: OK
Third group Type: missing ZHF
Fourth group Type: OK

_______________________________________________________________________________________________
6-80     Log #875  NEC-P06

_______________________________________________________________________________________________
C. Douglas White, Center Point Energy / Rep. Edison Electric Institute/Electric Light & Power Group

6-117a
The panel should have accepted this in principle and  relocate Table 310.15(B)(7) to this new

example to Example D7
Retain Table 310.15(B)(7) deleted by proposal 6-49a:
Example for Sizing of Service Conductors for Dwelling(s): Service conductors and feeders for certain dwellings are

allowed to be sized per 310.15(B)(7). If a 175 ampere Service Rating is determined as the service disconnect rating per
230.79, the required service conductor ampacity is: 83% x 175 amperes = 145.25 amperes. If no other adjustments or
corrections are required for the installation, then per Table 310.15(B)(16), a 1/0 AWG Cu or a 3/0 AWG Al 75 degree C
conductor would have the required ampacity. Similarly, the following table of conductor values were determined using
310.15(B)(7). However, these tabulated values would not apply if other adjustments or correction factors apply.

***Insert Table 310.15(B)(7) Here***

Removal of Table 310.15(B)(7)does not add clarity or usability of the NEC.  Relocating it into example
D7 retains the established trade practice that has proven useful to the installers.

Note: the ROP Draft shows this as Example D7 but the ROP shows it as D.1(d).
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 NEC/L875/Tb 310.15(B)(7)/A13/ROC 

 
 

 Table 310.15(B)(7)  Conductor Types and Sizes for 120/240-Volt, 3-Wire, Single-Phase 
Dwelling Services and Feeders. Conductor Types RHH, RHW, RHW-2, THHN, THHW, 

THW, THW-2, THWN, THWN-2, XHHW, XHHW-2, SE, USE, USE-2 

   Conductor (AWG or kcmil) 

 Service or Feeder Rating 
(Amperes) Copper 

Aluminum or Copper-Clad 
Aluminum 

 100 4 2 

 110 3 1 

 125 2 1/0 

 150 1 2/0 

 175 1/0 3/0 

 200 2/0 4/0 

 225 3/0 250 

 250 4/0 300 

 300 250 350 

 350 350 500 

 400 400 600 
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