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Chair Report 11/25/2011

Log Proposal No. Code Reference Log Proposal No. Code Reference

1170d Entire Document5-1

921d Entire Document5-2

3303 100.Bonding Jumper,5-3

1322 100.Bonding Jumper,5-4

3388 100.Common Neutral (New)5-5

1323 100.Effective Ground-Fault5-6

1581 100. Effective Ground-Fault5-7

2509 100.Equipment Ground-Fault5-8

1446 100.Equipotential Plane5-9

2543 100.Equipotential Plane5-10

617 100.Ground Fault5-11

1186 100.Ground Fault Protection of5-12

1324 100.Ground-Fault Current Path5-13

1582 100.Ground-Fault Current Path5-14

2730 100.Grounding Grid (New)5-15

618 100.Intersystem Bonding5-16

2741 100.Intersystem Bonding5-17

2931 100.Nonseparately Derived5-18

3341 100.Nonseparately Derived5-19

1073 100.Separately Derived5-20

1197 100.Separately Derived5-21

2655 100.Separately Derived5-22

2074 100.Separately Derived5-23

146 100.Surge-Protective Device5-24

1198 100.Surge-Protective Device5-25

2979 200.1 Scope5-26

3293 200.1 and 285.275-27

1086 200.2(A)5-28

2755 200.45-29

694 200.6(A)(2)5-30

3167 200.6(A)(3)5-31

1893 200.6(A)(5)5-32

3168 200.6(B)(3)5-33

3169 200.6(E)5-34

3170 200.75-35

3171 200.7(A)(2)5-36

2718 200.7(C)5-37

3172 200.7(C)5-38

2570 200.7(C)(1)5-39

3174 200.7(C)(1)5-40

3173 200.7(C)(2)5-41

2664 250and Table 250.102(C)5-42

2785 2505-43

3296 250, Parts I, II, III, IV, and V5-44

1105 Figure 250.15-45

2656 250.2.Effective Ground-Fault5-46

1940 250.2.Effective Ground-Fault5-47

99 250.2.Objectionable Current5-48

3304 250.4(A)(2) and (3)5-49

1942 250.4(A)(5)5-50

1941 250.4(B)(4)5-51

3305 250.6(B)5-52

2657 250.8(A)5-53

3306 250.8(A)5-54

2558 250.105-55

2658 250.125-56

2303 250.20(A)(1) Exception (New)5-57

1087 250.20(B)5-58

3229 250.20(B)5-59

1088 250.20(C)5-60

1089 250.21(A)5-61

1090 250.21(A)(3)5-62

1091 250.21(B)(1)5-63

188 250.21(C)5-64

1943 250.21(C)5-65

2075 250.21(C)5-66

2982 250.21(C)5-67

2163 250.24(A)(1)5-68

3074 250.24(A)(1)5-69

3283 250.24(A)(1) and Informational5-70

2659 250.24(A)(2)5-71

2076 250.24(A)(4)5-72

1092 250.24(C)5-73

2114 250.24(C)(2)5-74

2164 250.24(E)5-75

3075 250.24(E)5-76

2981 250.265-77

1944 250.26(6)5-78

1923 250.28(A)5-79

1924 250.28(D)(1)5-80

1a 250.305-81

3230 250.305-82

2667 250.30, Informational Note 15-83

2663 250.30(A)(1) Exception No. 25-84

3255 250.30(A)(1) Exception No. 25-85

1293 250.30(A)(2)5-86

3256 250.30(A)(2)5-87

2078 250.30(A)(2) Exception (New)5-88
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Chair Report 11/25/2011

Log Proposal No. Code Reference Log Proposal No. Code Reference

2077 250.30(A)(5) Exception No. 15-89

826 250.30(A)(5) Exception No. 25-90

827 250.30(A)(6)(b) Exception5-91

2702 250.315-92

3383 250.325-93

3307 250.32(A) Exception5-94

2079 250.34(A), (B), and (C)5-95

3342 250.34(C), Informational Note5-96

3384 250.35(C) (New)5-97

3014 250.36(B)5-98

3015 250.36(F)5-99

3308 250.36(F)5-100

2533 250.36(G)(1)5-101

1377 250.51 (New)5-102

177 250.525-103

1946 250.52(A)(1)5-104

2080 250.52(A)(2)5-105

2968 250.52(A)(2)5-106

619 250.52(A)(3)5-107

1925 250.52(A)(3)(2)5-108

704 250.52(A)(3), Informational5-109

1948 250.52(A)(4)5-110

1093 250.52(A)(9) (New)5-111

1926 250.53(E)5-112

695 250.53(I)5-113

696 250.53(I)5-114

1927 250.625-115

2283 250.64(A)5-116

258 250.64(B)5-117

1085 250.64(B)5-118

2967 250.64(C)5-119

2506 250.64(D)(1)(3)5-120

3076 250.64(D)(1)5-121

254 250.64(E)5-122

2254 250.64(E) (New)5-123

2081 250.64(E)(1) through (4)5-124

1783 250.64(F)(4)5-125

1922 Table 250.665-126

2244 Table 250.665-127

3284 Table 250.66, Note 15-128

1799 Table 250.66 Note 15-129

163 250.66(A)5-130

803 250.66(A)5-131

1451 250.66(A)5-132

1928 250.66(A)5-133

2660 250.66(A)5-134

804 250.66(B)5-135

1929 250.66(B)5-136

1775 250.68(C)5-137

2559 250.68(C)5-138

1776 250.68(C)(1)5-139

1947 250.68(C)(1) Exception5-140

1777 250.68(C)(2)5-141

2969 250.68(C)(2)5-142

1778 250.68(C)(3) (New)5-143

1895 250.80, 250.97, and 250.1185-144

1735 250.84(B)5-145

1850 250.86 Exception No. 15-146

1779 250.92(B)(1)5-147

1741 250.92(B)(3)5-148

1949 250.92(B)(4)5-149

167 250.945-150

1874 250.945-151

2119 250.965-152

2661 250.965-153

423 250.96(C) (New)5-154

3016 250.975-155

1805 250.97 Exception and5-156

2357 250.97(B), 250.102(E), and5-157

2457 250.97(B), 250.102(E)5-158

152 250.1005-159

2466 250.1005-160

1930 250.102(A)5-161

3182 250.102(A)5-162

1294 250.102(C)(3)5-163

1652 250.1045-164

2275 250.1045-165

918 250.104(A) Exception (New)5-166

510 250.104(A)(2)5-167

1412 250.104(A)(3)5-168

576 250.104(A)(4)5-169

523 250.104(B)5-170

1792 250.104(B)5-171

3377 250.104(B)5-172

1408 250.104(C)5-173

1516 250.104(C)5-174

1650 250.104(C)5-175

1407 250.104(D)5-176
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Log Proposal No. Code Reference Log Proposal No. Code Reference

1411 250.104(D)(2)5-177

1410 250.104(D)(3)5-178

538 250.104(E)5-179

828 250.1065-180

3297 250, Part VI5-181

1409 250.116, Informational Note5-182

243 250.1185-183

1950 250.1185-184

1931 250.118(1)5-185

2811 250.118(5) through (7)5-186

2821 250.118(5) through (7)5-187

1122 250.1195-188

2717 250.119(A)5-189

3401 250.1215-190

1174 Table 250.1225-191

1385 Table 250.1225-192

1934 Table 250.1225-193

3359 Table 250.1225-194

554 250.122(A)5-195

1932 250.122(A)5-196

8 250.122(B)5-197

1449 250.122(B)5-198

3077 250.122(B)5-199

795 250.122(B) Exception (New)5-200

1841 250.122(D)(2)5-201

85 250.122(F)5-202

1344 250.122(F)5-203

2731 250.122(F)5-204

1343 250.122(F) Exception (New)5-205

3309 250.1265-206

857 250.126(3)5-207

3294 250, Parts VII and VIII5-208

1793 250.130(C)5-209

3310 250.142(B)5-210

3013 250.142(B) Exception5-211

961 250.142(B) Exception No. 45-212

266 250.1465-213

1951 250.146(B)5-214

165 250.146(D)5-215

256 250.146(D)5-216

1794 250.146(D)5-217

3265 250.146(D)5-218

3295 250, Parts VIII, IX, and X5-219

3259 250.162(A)5-220

2534 250.162(A) Exception No. 15-221

3445 250.1665-222

2988 250.167 (New)5-223

509 250.1705-224

1094 250.170 Exception No. 15-225

1095 250.1745-226

605 250.174(B)5-227

1096 250.1765-228

507 250.1785-229

1097 250.1805-230

1106 250, Part X5-231

1769 250.184 and 250.184(C)5-232

2157 250.184(A)(1) Exception No. 15-233

1098 250.186 (New)5-234

1099 250.1885-235

1100 250.188(A)5-236

1101 250.188(D)5-237

1102 250.188(F)5-238

3311 250.190(A)5-239

1103 250.1915-240

1104 250.1925-241

110 280.25-242

3017 280.245-243

3320 285.2 (New)5-244
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Report on Proposals  –  June 2013 NFPA 70
_______________________________________________________________________________________________
5-1     Log #1170d  NEC-P05

_______________________________________________________________________________________________
Russell LeBlanc, The Peterson School

In articles 90 through 830, if the wording is not already there, then add the words (or other
structure(s)) after the word BUILDING(S) wherever the intent of the requirement is to also include STRUCTURES as
well as buildings.

There is a flaw in the NEC. The term "building" is used over 1000 times in the NEC, and in most of the
cases the words "or other structure" should follow and apply the same requirements to bridges, billboards, towers,
tanks, and other structures that are by definition NOT BUILDINGS. One specific example I can use is section 225.10
Wiring on
Buildings. I believe that this section is also intended to be applied structures, but the wording "or other structures" is not
in the heading or the paragraph. There are literally thousands of other instances throughout the code that this same
problem exists. This can easily be seen by doing an electronic search for the word "building". In some cases the words
"or other structure" (or similar wording) are present, but in the vast majority where the requirements should also be
applied to structures other than buildings, the wording is not there.

_______________________________________________________________________________________________
5-2     Log #921d  NEC-P05

_______________________________________________________________________________________________
Joe Tedesco, Boston, MA

The term "adequate" and "adequately" and "inadequately" and "inadequate" should be replaced
with terms that can be properly enforced and understood.

Terms are not defined and are considered vague and unenforceable per Table 3.2.1 in the NEC Style
Manaual. They are all "incorrect" 148 times in the NEC.

1Printed on  11/25/2011



Report on Proposals  –  June 2013 NFPA 70
_______________________________________________________________________________________________
5-3     Log #3303  NEC-P05

_______________________________________________________________________________________________
Elliot Rappaport, Coconut Creek, FL

Replace the phrase “equipment grounding conductor” with the phrase “equipment bonding
conductor” in the Articles and Sections as identified below.  Replacement of “grounding” or “ground” when used
separately is covered in separate proposals.

: Bonding Jumper, Equipment; Bonding Jumper, Main; Grounding Conductor, Equipment & Inf. Note 1 & 2;
Bonding Jumper, System; and Separately Derived System.

This proposal is one of a series of proposals to replace, throughout the Code, the term “grounding”
with “bonding” where appropriate.

As used in the Code, “grounding” is a well defined term and refers to connecting to the earth or ground for any one of a
number of reasons.  Similarly, “bonding” is the connection of two bodies together to form a continuous electrical path.
The term “equipment grounding conductor” has a definite purpose that is not uniquely expressed in the term.  As a
result, there is a misconception that “grounding” will make a system safe.  On the contrary, connecting equipment to
ground without providing the bonding connection back to the source can make the equipment less safe.

The purpose of the “equipment grounding conductor (EGC) is to provide a low impedance path from a fault at
equipment “likely to become energized” to the source of the electrical current (transformer, generator, etc,).  If it is
argued that the purpose is to connect the equipment to ground, then the requirement of 250.4(A)(5) that “the earth shall
not be considered as an effective ground fault path” would no longer be valid because fault current would then be
intended to flow to the ground (earth).

From the conductor sizing requirements of 250.122, and specifically 250.122(B), it is apparent that the purpose of the
EGC is related to connection (bonding) to the source of power rather than connection to ground.  If the principle purpose
was the connection to ground, then the sizing requirements would be less important since near equipotential conditions
can be achieved with much smaller conductors.

The fundamentals of these proposals are to clearly state that “systems” are “grounded” and “equipment” is “bonded”.
The fact that the bonding conductor may be grounded also is secondary to the primary function of bonding.

This proposal proposes changing the word “grounding” to “bonding”, where appropriate, throughout the Code.  It is
clear that there are many places where “grounding” is used to identify the connection to earth (grounding electrode
conductor) and “grounding” should remain.  Additionally, the expression “EGC” should be changed to “EBC”, “equipment
bonding conductor” for consistency.

_______________________________________________________________________________________________
5-4     Log #1322  NEC-P05

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:

A conductor installed on the supply side of a service or within a service equipment
enclosure(s), or for a separately derived system, that ensures the required electrical conductivity between metal parts
required to be electrically connected.

A conductor installed on the supply side of a service or within a service equipment
enclosure(s), or for a separately derived system, that ensures the required electrical conductivity between metal parts
required to be electrically connected.

The defined term is referenced in several articles of the NEC: ,
, &

In general, Article 100 shall contain definitions of terms that appear in two or
more other articles of the .

2Printed on  11/25/2011



Report on Proposals  –  June 2013 NFPA 70
_______________________________________________________________________________________________
5-5     Log #3388  NEC-P05

_______________________________________________________________________________________________
Donald  A. Ganiere, Ottawa, IL

Add new text to read as follows:

A common conductor used in a circuit with two or more ungrounded conductors that have no
potential between them.

This term is used in at least two code articles and is not commonly understood in the field.  It needs to
be defined in Article 100. Many code users think that this term applies to the neutral of a multi-wire circuit.

_______________________________________________________________________________________________
5-6     Log #1323  NEC-P05

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:

An intentionally constructed, low-impedance electrically conductive path
designed and intended to carry current under ground-fault conditions from the point of a ground fault on a wiring system
to the electrical supply source and that facilitates the operation of the overcurrent protective device or ground-fault
detectors on high-impedance grounded systems.

An intentionally constructed, low-impedance electrically conductive path
designed and intended to carry current under ground-fault conditions from the point of a ground fault on a wiring system
to the electrical supply source and that facilitates the operation of the overcurrent protective device or ground-fault
detectors on high-impedance grounded systems.

The defined term is referenced in several articles of the NEC:
, , , , , , & (e).

In general, Article 100 shall contain definitions of terms that appear in two or
more other articles of the .

_______________________________________________________________________________________________
5-7     Log #1581  NEC-P05

_______________________________________________________________________________________________
David Clements, International Association of Electrical Inspectors

Add definition of  Effective Ground-Fault Current Path to Article 100 and delete from 250.2.
In Article 100: An intentionally constructed, low-impedance electrically

conductive path designed and intended to carry current under ground-fault conditions from the point of a ground fault on
a wiring system to the electrical supply source and that facilitates the operation of the overcurrent protective device or
ground-fault detectors on high-impedance grounded systems.

In article 240:

An intentionally constructed, low-impedance electrically conductive path
designed and intended to carry current under ground-fault conditions from the point of a ground fault on a wiring system
to the electrical supply source and that facilitates the operation of the overcurrent protective device or ground-fault
detectors on high-impedance grounded systems.

According to the scope of article 100 “In general, only those terms that are used in two or more articles
are defined in Article 100.”

The term is referenced in 250.4(A)(5), 404.9(B), 517.13(A) in 3 different articles.

3Printed on  11/25/2011



Report on Proposals  –  June 2013 NFPA 70
_______________________________________________________________________________________________
5-8     Log #2509  NEC-P05

_______________________________________________________________________________________________
Robert W. Jensen, dbi-Telecommunication Infrastructure Design

Add new text to read as follows:
A system intended to disconnect the electric circuit from the source of supply

when ground-fault current exceeds a specified level. This protective system is intended to operate upon a condition of
excessive ground-fault leakage current from equipment, rather than minimize damage due to arcing faults in service.

This is a companion proposal to proposals to change the terminology in 426.28 and 427.22 from
Ground-fault protection of equipment to equipment ground-fault protection.

Since ground-fault protection of equipment is already defined as "A system intended to provide protection of equipment
from damaging line-to-ground fault currents by operating to cause a disconnecting means to open all ungrounded
conductors of the faulted circuit. This protection is provided at current levels less than those required to protect
conductors from damage through the operation of a supply circuit overcurrent device." It makes sense to add a definition
of ground-fault protection to clarify that the intent of this type of ground fault protection is not to protect equipment from
arcing faults but to limit ground fault leakage current.

_______________________________________________________________________________________________
5-9     Log #1446  NEC-P05

_______________________________________________________________________________________________
Gary A. Beckstrand, Salt Lake City, UT

Add text to read as follows:
A area where wire mesh or other conductive elements are embedded in or placed in a structure,

under concrete, or a walking surface, bonded to all metal structures and fixed nonelectrical equipment that may become
energized, and connected to the electrical grounding system to prevent a difference in voltage from developing within
the plane.

This definition is located in both Sections 547.2 and 682.2.  Also it is used for implementation of
Section 680.26. This definition should be included in Article 100 as it is essential to proper application of the Code and is
defined and used in two or more areas.

Note:  This proposal has also been sent to Code-Making Panels 17 and 19 for their review and input.

_______________________________________________________________________________________________
5-10     Log #2543  NEC-P05

_______________________________________________________________________________________________
William Gross, Electric Service of Clinton

Add new text to read as follows:
Equipotential Plane.  An area where wire mesh or other conductive elements are embedded in, or placed under

concrete, bonded to all metal structures and fixed nonelectrical equipment that may become energized, and connected
to the electrical grounding system to prevent a difference in voltage from developing within the plane.k

Similar definitions for this term occur in separate articles sections 547.2 and 682.2. The term and
definition should be moved to Article 100. Prescriptive requirements for equipotential plane construction in other articles
should be contained in that article.

This proposal has also been sent to Code-Making Panels 17 and 19 for review in their respective sections.

4Printed on  11/25/2011



Report on Proposals  –  June 2013 NFPA 70
_______________________________________________________________________________________________
5-11     Log #617  NEC-P05

_______________________________________________________________________________________________
James E. Brunssen, Telecordia Technologies Inc. / Rep. Alliance for Telecommunications Industry Solutions

(ATIS)
Revise definition as follows:

An unintentional, electrically conductive conducting connection between an ungrounded conductor of
an electrical circuit and the either earth or a grounded normally non-current-carrying conductors, metallic enclosures,
metallic raceways, or metallic equipment, or earth.

The proposed revision provides clarity by adding the term ‘grounded’.  A fault to any ungrounded
conductor, metallic enclosure, metallic raceway or metallic equipment would not constitute a ground fault.  The revision
further clarifies that the ground fault needs to have a path to ground by bringing the term “earth” up front in the list.  The
term ‘conducting’ is replaced by the term ‘conductive’; an adjective that modifies the noun ‘connection’.  “Normally
non-current-carrying conductors”, “metallic enclosures” and “metallic raceways” is made singular as a connection to
multiple conductors, enclosures or raceways is not necessary to constitute a ground fault.

_______________________________________________________________________________________________
5-12     Log #1186  NEC-P05

_______________________________________________________________________________________________
Marcelo M. Hirschler, GBH International

Revise text to read as follows:
   A system intended to provide protection of equipment from damaging

line-to-ground fault currents by operating to cause a disconnecting means to open all ungrounded conductors of the
faulted circuit. This protection is provided at current levels less than those required to protect conductors from damage
through the operation of a supply circuit overcurrent device.

This protection is provided at current levels less than those required to protect conductors from
damage through the operation of a supply circuit overcurrent device.

The NFPA Manual of Style requires definitions to be in single sentences. The information provided in
the subsequent sentences is not really a part of the definition; it is further information that is best placed in an
informational note.

5Printed on  11/25/2011



Report on Proposals  –  June 2013 NFPA 70
_______________________________________________________________________________________________
5-13     Log #1324  NEC-P05

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:

An electrically conductive path from the point of a ground fault on a wiring system through
normally non–current-carrying conductors, equipment, or the earth to the electrical supply source.

Informational Note: Examples of ground-fault current paths could consist of any combination of equipment grounding
conductors, metallic raceways, metallic cable sheaths, electrical equipment, and any other electrically conductive
material such as metal water and gas piping, steel framing members, stucco mesh, metal ducting, reinforcing steel,
shields of communications cables, and the earth itself.

An electrically conductive path from the point of a ground fault on a wiring system through
normally non–current-carrying conductors, equipment, or the earth to the electrical supply source.

Informational Note: Examples of ground-fault current paths could consist of any combination of equipment grounding
conductors, metallic raceways, metallic cable sheaths, electrical equipment, and any other electrically conductive
material such as metal water and gas piping, steel framing members, stucco mesh, metal ducting, reinforcing steel,
shields of communications cables, and the earth itself.

The defined term is referenced in several articles of the NEC: , , , ,
, &

In general, Article 100 shall contain definitions of terms that appear in two or
more other articles of the .

_______________________________________________________________________________________________
5-14     Log #1582  NEC-P05

_______________________________________________________________________________________________
David Clements, International Association of Electrical Inspectors

Add definition to Article 100 and delete from 250.2.
In article 100:

An electrically conductive path from the point of a ground fault on a wiring system through
normally non–current-carrying conductors, equipment, or the earth to the electrical supply source.

Informational Note: Examples of ground-fault current paths could consist of any combination of equipment grounding
conductors, metallic raceways, metallic cable sheaths, electrical equipment, and any other electrically conductive
material such as metal water and gas piping, steel framing members, stucco mesh, metal ducting, reinforcing steel,
shields of communications cables, and the earth itself.

In article 250:

An electrically conductive path from the point of a ground fault on a wiring system through
normally non–current-carrying conductors, equipment, or the earth to the electrical supply source.

Informational Note: Examples of ground-fault current paths could consist of any combination of equipment grounding
conductors, metallic raceways, metallic cable sheaths, electrical equipment, and any other electrically conductive
material such as metal water and gas piping, steel framing members, stucco mesh, metal ducting, reinforcing steel,
shields of communications cables, and the earth itself.

According to the scope of article 100 “In general, only those terms that are used in two or more articles
are defined in Article 100.”

The term is referenced in 250.118,  690.5(A) in 2 different articles.

6Printed on  11/25/2011



Report on Proposals  –  June 2013 NFPA 70
_______________________________________________________________________________________________
5-15     Log #2730  NEC-P05

_______________________________________________________________________________________________
Daleep C. Mohla, DCM Electrical Consulting Services, Inc.

Add a new definition as follows:
Grounding Grid: An array of minimum 20 feet of horizontal interconnected bare conductors #2 AWG or larger buried in

the earth providing a common ground for electrical devices or metallic structures.
Information Note: Grounding grids are elective in mitigating hazards due to step and touch potentials and are usually

supplemented by ground rods or electrodes.
Grounding grid has been used in various articles and defined by different terms and requirements.

Grounding grid is also used in outdoor installations to control the effect of surface potential gradients. Defining the term
will provide guidance to users and enforcement authorities.

_______________________________________________________________________________________________
5-16     Log #618  NEC-P05

_______________________________________________________________________________________________
James E. Brunssen, Telecordia Technologies Inc. / Rep. Alliance for Telecommunications Industry Solutions

(ATIS)
Revise definition as follows:

A device that provides a means for connecting intersystem bonding conductors for
communications systems to the grounding electrode system.

The proposed revision provides clarity and correlation with the text of 250.94.  Not all communications
bonding conductors connect to the intersystem bonding termination.  The intersystem bonding termination is specifically
for the connection of intersystem bonding conductors.

_______________________________________________________________________________________________
5-17     Log #2741  NEC-P05

_______________________________________________________________________________________________
Bill McGovern, City of Plano

Revise text to read as follows:
A device that provides a means for connecting bonding conductors for communication and other systems to the

grounding electrode system.

New requirements in the 2009 IRC, IBC, IPC, and NFPA 78 require that Corrugated Stainless Steel
Tubing (CSST) be bonded to the grounding electrode system. While this is not a requirement in the NEC and bonding of
other systems is already covered in 250.104(B), adding other systems  to the definition will allow for this bonding
conductor  to be terminated at an easily accessible point of connection. Many homes typically built in the south today
utilize slab on grade construction with nonmetallic water piping systems and a concrete encased electrode concealed in
the wall up into the panelboard. The allowance for additional bonding jumpers to be installed at this location  will aid in
keeping unqualified persons out of potentially energized panelboard while attempting to terminate the gas piping system
bonding conductor.
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_______________________________________________________________________________________________
5-18     Log #2931  NEC-P05

_______________________________________________________________________________________________
Raymond J. Stanko, Underwriters Laboratories, Inc.

Add new text to read as follows:
Nonseparately derived system - A system with multiple sources which have a connection between the conductors of

the different source circuits, such as a direct connection from grounded circuit conductors of a serving utility system to
grounded circuit conductors of another system where permitted.

The National Electric Code contains two references to nonseparately derived systems, in Sec. 250.35
and Sec. 702.11.

The above proposal provides a definition of a non-separately derived system in Article 100 in accordance with 2.2.2.1
of the NEC Style Manual.

_______________________________________________________________________________________________
5-19     Log #3341  NEC-P05

_______________________________________________________________________________________________
Michael O. Flegel, Reliance Controls Corporation

Add new text to read as follows:
A premises wiring system whose power is derived from a source of electric energy

or equipment other than a service but where the service is also present. Such systems have no direct connection from
circuit conductors of the system to circuit conductors of the service except for the grounded circuit conductor and the
grounding conductor. The grounding conductors of the two systems can be connected either directly or through the
earth, metal enclosures or metallic raceways. The system and the service share the same bonding and grounding point.

Although the code uses the term, it isn’t defined adequately because some people have different
definitions.

_______________________________________________________________________________________________
5-20     Log #1073  NEC-P05

_______________________________________________________________________________________________
Daleep C. Mohla, DCM Electrical Consulting Services, Inc.

Revise text to read as follows:
A premises wiring system whose power is derived from a source of electric energy or

equipment other than a service. Such systems have with no direct connection from circuit conductors of one system to
circuit conductors of another system, other than connections through the earth, metal enclosures, metallic raceways, or
equipment grounding conductors.

The existing definition implies that any wiring system whose source is derived from  a service cannot
be considered as a separately derived system and another source is needed.  A wiring system supplied through a
transformer  not supplied by the utility but  with source derived from a service can be separately derived system if  other
requirements of separately derived system are met  i.e no direct connection from circuit conductors of one system to
circuit conductors of another system.
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_______________________________________________________________________________________________
5-21     Log #1197  NEC-P05

_______________________________________________________________________________________________
Marcelo M. Hirschler, GBH International

Revise text to read as follows:
   A premises wiring system whose power is derived from a source of electric energy or

equipment other than a service. Such systems have no direct connection from circuit conductors of one system to circuit
conductors of another system, other than connections through the earth, metal enclosures, metallic raceways, or
equipment grounding conductors.

Such systems have no direct connection from circuit conductors of one system to circuit
conductors of another system, other than connections through the earth, metal enclosures, metallic raceways, or
equipment grounding conductors.

The NFPA Manual of Style requires definitions to be in single sentences. The information provided in
the subsequent sentences is not really a part of the definition; it is further information that is best placed in an
informational note.

_______________________________________________________________________________________________
5-22     Log #2655  NEC-P05

_______________________________________________________________________________________________
Paul Dobrowsky, Holley, NY

Revise as follows:
Separately Derived System. A premises wiring system whose power is derived from a source of electric energy or

equipment other than a service. Such systems have no direct connection from circuit conductors of one system to circuit
conductors of another system, other than connections through the earth, equipment grounding conductors, grounding
electrode conductors or bonding jumpers used to connect grounding electrodes, metal enclosures, or metallic raceways,
or equipment grounding conductors.

Although the definition was improved in the 2011 NEC it lacks a few common connections that do not
specifically exclude those systems from being defined as separate systems. The order was changed only to place them
in alphabetical order.

_______________________________________________________________________________________________
5-23     Log #2074  NEC-P05

_______________________________________________________________________________________________
Phil Simmons, Simmons Electrical Services

Revise text to read as follows:
A premises wiring system supplied by whose power is derived from a source of electric

energy or equipment other than directly from a service.   Such systems have no direct connection from circuit
conductors of one system to circuit conductors of another system, other than connections through the earth, metal
enclosures, metallic raceways, or equipment grounding conductors or grounding electrode conductors.

While the present definition is an improvement from that in the 2008 and earlier editions of the NEC,
additional thought should be given to the additional connections that are commonplace in electrical installations. For
example, 250.30(A)(6) permits a common grounding electrode conductor to be installed for multiple separately derived
systems. Under the present definition, when the grounded conductor of two or more separately derived systems are
connected together by the grounding electrode conductor, the
systems are no longer separately derived systems. This proposal intends to correct that deficiency.

The proposed changes to the first sentence are intended to both simplify the sentence and recognize that transformers
connected as a part of the premises wiring system do not “produce electric energy” but simply modify the voltage or act
to isolate one system from another.
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_______________________________________________________________________________________________
5-24     Log #146  NEC-P05

_______________________________________________________________________________________________
George Mauro, Underwriters Laboratories Inc.

Revise text to read as follows:
A protective device for limiting transient voltages by diverting or limiting surge

current; it also prevents continued flow of follow current while remaining capable of repeating these functions and is
designated as follows:

Type 1: Permanently connected SPDs intended for installation between the secondary of the service transformer and
the line side of the service disconnect overcurent device.

Type 2: Permanently connected SPDs intended for installation on the load side of the service disconnect overcurrent
device, including SPDs located at the branch panel.

Type 3: Point of utilization SPDs.
Type 4:  Component SPSs, including discrete components, as well as assemblies.
Type 4: Component Assemblies--Component assembly consisting of one or more Type 5 components together with a

disconnect (integral or external) or a means of complying with the limited current tests in 39.4.
Type 1, 2, 3 Component Assemblies--Consists of a Type 4 component assembly with internal or external short circuit

protection.
Type 5--Discrete component surge suppressors, such as MOVs that may be mounted on a PWB, connected by its

leads or provided within an enclosure with mounting means and wiring terminations.
Informational Note 1: For further information on Type 1, Type 2, Type 3 SPDs, and Type 1, Type 2, Type 3 and Type 4

Component Assemblies SPDs and Type 5 SPDs, see UL 1449, .
Informational Note 2: Type 1, Type 2, Type 3 and Type 4 Component Assemblies and Type 5 SPDs are incomplete

devices intended for factory installation within Listed equipment.k
SPD Types corrected to most current Types described in UL 1449. Informational Note 2 is provided to

make it clear that Type 1, Type 2, Type 3 and Type 4 Component Assemblies and Type 5 SPDs, are incomplete devices
that are only acceptable when provided as part of Listed Equipment.
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_______________________________________________________________________________________________
5-25     Log #1198  NEC-P05

_______________________________________________________________________________________________
Marcelo M. Hirschler, GBH International

Revise text to read as follows:
   A protective device for limiting transient voltages by diverting or limiting surge

current; it also prevents continued flow of follow current while remaining capable of repeating these functions. and is
designated as follows: Type 1: Permanently connected SPDs intended for installation between the secondary of the
service transformer and the line side of the service disconnect overcurrent device. Type 2: Permanently connected
SPDs intended for installation on the load side of the service disconnect overcurrent device, including SPDs located at
the branch panel. Type 3: Point of utilization SPDs. Type 4: Component SPDs, including discrete components, as well
as assemblies. Surge-protective devices are designated as follows: Type 1: Permanently
connected SPDs intended for installation between the secondary of the service transformer and the line side of the
service disconnect overcurrent device. Type 2: Permanently connected SPDs intended for installation on the load side
of the service disconnect overcurrent device, including SPDs located at the branch panel. Type 3: Point of utilization
SPDs. Type 4: Component SPDs, including discrete components, as well as assemblies.

For further information on Type 1, Type 2, Type 3, and Type 4 SPDs, see UL 1449,
.

Such systems have no direct connection from circuit conductors of one system to circuit
conductors of another system, other than connections through the earth, metal enclosures, metallic raceways, or
equipment grounding conductors.

The NFPA Manual of Style requires definitions to be in single sentences. The information provided in
the subsequent sentences is not really a part of the definition; it is further information that is best placed in an
informational note.

In this case, the additional clauses are really added definitions or explanations and should be notes.

_______________________________________________________________________________________________
5-26     Log #2979  NEC-P05

_______________________________________________________________________________________________
Thomas J. Baker, Puget Sound Electrical Training

Add new text to read as follows:
This article provides requirements for the following:

(1) Identification of terminals
(2) Grounded conductors in premises wiring systems
(3) Identification of grounded conductors
Informational Note No. 1: See Article 100 for definitions of and

,
Informational Note No. 2: See 250.26 for when a grounded conductor is a neutral conductor.

There is not a direct and obvious connection to when a grounded conductor is a neutral.  Section
250.26 specifies the conductor that is to be grounded, and when it is a neutral. Note No. 1 leads to the Grounded
Conductor definition, but what makes a grounded conductor a neutral is harder to find.

The 2008 NEC added definitions for Neutral and Neutral Point, and the 2011 NEC added a requirement for Neutral
Conductors in Article 200, leaving the NEC with a term (neutral) that does not have an obvious connection to a
grounded conductor. This proposal will clarify the relationship between neutral and grounded conductor. This proposal is
a companion proposal to 225.26 to clarify what a neutral is. Adoption of this rule will clarify the relationship between
neutral and grounded conductor.
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_______________________________________________________________________________________________
5-27     Log #3293  NEC-P05

_______________________________________________________________________________________________
Elliot Rappaport, Coconut Creek, FL

Replace the phrase “equipment grounding conductor” with the phrase “equipment bonding
conductor” in the Articles and Sections as identified below.  Replacement of “grounding” or “ground” when used
separately is covered in separate proposals.

: 200.1 Inf. Note; 200.10(B)(2) Inf. Note; 200.10(E)
285.27

This proposal is one of a series of proposals to replace, throughout the Code, the term “grounding”
with “bonding” where appropriate.

As used in the Code, “grounding” is a well defined term and refers to connecting to the earth or ground for any one of a
number of reasons.  Similarly, “bonding” is the connection of two bodies together to form a continuous electrical path.
The term “equipment grounding conductor” has a definite purpose that is not uniquely expressed in the term.  As a
result, there is a misconception that “grounding” will make a system safe.  On the contrary, connecting equipment to
ground without providing the bonding connection back to the source can make the equipment less safe.

The purpose of the “equipment grounding conductor (EGC) is to provide a low impedance path from a fault at
equipment “likely to become energized” to the source of the electrical current (transformer, generator, etc,).  If it is
argued that the purpose is to connect the equipment to ground, then the requirement of 250.4(A)(5) that “the earth shall
not be considered as an effective ground fault path” would no longer be valid because fault current would then be
intended to flow to the ground (earth).

From the conductor sizing requirements of 250.122, and specifically 250.122(B), it is apparent that the purpose of the
EGC is related to connection (bonding) to the source of power rather than connection to ground.  If the principle purpose
was the connection to ground, then the sizing requirements would be less important since near equipotential conditions
can be achieved with much smaller conductors.

The fundamentals of these proposals are to clearly state that “systems” are “grounded” and “equipment” is “bonded”.
The fact that the bonding conductor may be grounded also is secondary to the primary function of bonding.

This proposal proposes changing the word “grounding” to “bonding”, where appropriate, throughout the Code.  It is
clear that there are many places where “grounding” is used to identify the connection to earth (grounding electrode
conductor) and “grounding” should remain.  Additionally, the expression “EGC” should be changed to “EBC”, “equipment
bonding conductor” for consistency.
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_______________________________________________________________________________________________
5-28     Log #1086  NEC-P05

_______________________________________________________________________________________________
C. Douglas White, CenterPoint Energy, Inc. / Rep. Edison Electric Institute/EL&P

Revise as follows:
Grounded conductors shall comply with 200.2(A) and (B).

The grounded conductor, where insulated, shall have insulation that is (1) suitable, other than color, for
any ungrounded conductor of the same circuit on circuits systems of less than 1000 volts or less, or impedance
grounded neutral systems of 1 kV and over 1000 volts , or (2) rated not less than 600 volts for solidly grounded neutral
systems of 1 kV over 1000 volts and over as described in 250.184(A).

This proposal was created by a task group consisting of Doug White (Chair), Paul Dobrowsky, Chuck
Mello, and Daleep Mohla. This proposal is in addition to and intended to compliment the High Voltage Task Group work
in the 2014 NEC cycle.

The intent of this proposal is to improve consistency and usability of the terminology in the Articles under Code Making
panel 5's responsibility. The focus began in Part X of Article 250 but other inconsistencies were discovered and
suggestions for improvement have been made. Product and other international standards appear to use "up to 1000 V"
and over 1000 V instead of "less than 1000 volts" and "1000 volts and over". The additional change in section 200.2 is
also for clarity to remove the duplicate use of the word “circuit” and replace with “system” to be consistent with how the
rest of the section is written.

Remaining language is not affected by this proposal.
Staff to make corrections in Index.

_______________________________________________________________________________________________
5-29     Log #2755  NEC-P05

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:
Neutral conductors shall not be used for more than one branch circuit, for more than one

multiwire branch circuit, or for more than one set of ungrounded feeder conductors unless specifically permitted
elsewhere in this .

When more than one neutral conductor associated with different circuits appears in a box the ungrounded and
grounded circuit conductors of each circuit shall be grouped by cable ties or similar means in at least one location within
the box

To comply with the requirement stated in 200.4, the installer or maintenance person needs to know
which neutrals are associated with which ungrounded conductors.  Unlike ungrounded conductors which can be traced
back to the OCPD associated with them, the neutral conductors are bussed to a common neutral bar or to
interconnected neutral bars and tracing is much more burdensome.

THIS IS A SAFETY ISSUE
n addition to “mere” compliance with the letter of the code, using the wrong neutral can caused overcurrents in the

neutral which are not detected by OCPD.
There may be a better word than “box”.
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_______________________________________________________________________________________________
5-30     Log #694  NEC-P05

_______________________________________________________________________________________________
John E. Young, John E. Young Electrical Contractors

200.6(A)(2). Should be worded, " A continuos gray outer finish shall also be marked with a dashed
or white stripe."

I am red blind color blind. This makes it harder to perceive the green-red shades. Some green ground
wire is almost grey in color, it is easily confussed with grey ungrounded conductors. The simple solution to this is to
mark all grey wire number 6 awg or smaller with a white marking, dashed or striped. Almost 8 percent of the male
population is affected and .5 percent of females with this condition. The white marking would eliminate all mistakes.
Number 4 awg or larger wire is usually taped and the colors are easily distinguishable so it is not a problem because the
tape is bright green and is easily seen.

_______________________________________________________________________________________________
5-31     Log #3167  NEC-P05

_______________________________________________________________________________________________
Christel K. Hunter, Alcan Cable

Revise text to read as follows:
200.6(A)(3) Three continuous white or gray stripes along the conductor’s entire length on other than green insulation.

With improvements in compounds and coloring methods, white and gray skim coats and stripes are
now easily differentiable. Gray coloring for grounded conductors is frequently requested for 480 volt circuits, and gray
stripes are a natural addition to the acceptable means of identification for grounded conductors. This option also makes
it easier to comply with the requirements in 200.6(D), which requires identification by system where multiple systems are
installed.

Companion proposals have been submitted for 200.6(B)(3), 200.6(E), 200.7, 200.7(A)(2), 200.7(C), 200.7(C)(1) and
200.7(C)(2).

_______________________________________________________________________________________________
5-32     Log #1893  NEC-P05

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:

(5) The grounded conductor of a mineral-insulated, metal-sheathed cable Type MI shall be identified at the time of
installation by distinctive marking at its terminations.

“Mineral-Insulated Metal-Sheathed Cable” is also referred to as “MI” and “Article 332”
Suggest that "MI" be added to all references. This will make finding all references to " Mineral-Insulated

Metal-Sheathed Cable" easier and more reliable.
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_______________________________________________________________________________________________
5-33     Log #3168  NEC-P05

_______________________________________________________________________________________________
Christel K. Hunter, Alcan Cable

Revise text to read as follows:
200.6(B)(3) Three continuous white or gray stripes along the conductor’s entire length on other than green insulation.

With improvements in compounds and coloring methods, white and gray skim coats and stripes are
now easily differentiable. Gray coloring for grounded conductors is frequently requested for 480 volt circuits, and gray
stripes are a natural addition to the acceptable means of identification for grounded conductors. This option also makes
it easier to comply with the requirements in 200.6(D), which requires identification by system where multiple systems are
installed.

Companion proposals have been submitted for 200.6(A)(3), 200.6(E), 200.7, 200.7(A)(2), 200.7(C), 200.7(C)(1) and
200.7(C)(2).

_______________________________________________________________________________________________
5-34     Log #3169  NEC-P05

_______________________________________________________________________________________________
Christel K. Hunter, Alcan Cable

Revise text to read as follows:
200.6
The insulated grounded conductors in a multiconductor cable shall be identified by a continuous white or gray outer

finish or by three continuous white or gray stripes on other than green insulation along its entire length.
With improvements in compounds and coloring methods, white and gray skim coats and stripes are

now easily differentiable. Gray coloring for grounded conductors is frequently requested for 480 volt circuits, and gray
stripes are a natural addition to the acceptable means of identification for grounded conductors. This option also makes
it easier to comply with the requirements in 200.6(D), which requires identification by system where multiple systems are
installed.

Companion proposals have been submitted for 200.6(A)(3), 200.6(B)(3), 200.7, 200.7(A)(2), 200.7(C), 200.7(C)(1) and
200.7(C)(2).

_______________________________________________________________________________________________
5-35     Log #3170  NEC-P05

_______________________________________________________________________________________________
Christel K. Hunter, Alcan Cable

Revise text to read as follows:

With improvements in compounds and coloring methods, white and gray skim coats and stripes are
now easily differentiable. Gray coloring for grounded conductors is frequently requested for 480 volt circuits, and gray
stripes are a natural addition to the acceptable means of identification for grounded conductors. This option also makes
it easier to comply with the requirements in 200.6(D), which requires identification by system where multiple systems are
installed.

Companion proposals have been submitted for 200.6(A)(3), 200.6(B)(3), 200.6(E), 200.7(A)(2), 200.7(C), 200.7(C)(1)
and 200.7(C)(2).
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_______________________________________________________________________________________________
5-36     Log #3171  NEC-P05

_______________________________________________________________________________________________
Christel K. Hunter, Alcan Cable

Revise text to read as follows:
A conductor with three continuous white or gray stripes on other than green insulation.

With improvements in compounds and coloring methods, white and gray skim coats and stripes are
now easily differentiable. Gray coloring for grounded conductors is frequently requested for 480 volt circuits, and gray
stripes are a natural addition to the acceptable means of identification for grounded conductors. This option also makes
it easier to comply with the requirements in 200.6(D), which requires identification by system where multiple systems are
installed.

Companion proposals have been submitted for 200.6(A)(3), 200.6(B)(3), 200.6(E), 200.7, 200.7(C), 200.7(C)(1) and
200.7(C)(2).
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_______________________________________________________________________________________________
5-37     Log #2718  NEC-P05

_______________________________________________________________________________________________
Jebediah J. Novak, Cedar Rapids Electrical JATC

Revise text to read as follows:

( For installations made in compliance with previous editions of this Code that
permitted such use, the use of insulation that is white or gray or that has three continuous white stripes for other than a
grounded conductor for circuits of 50 volts or more shall be permitted only as in (1) and (2).

(1) If part of a cable assembly that has the insulation permanently reidentified to indicate its use as an ungrounded
conductor by marking tape, painting, or other effective means at its termination and at each location where the
conductor is visible and accessible.  Identification shall encircle the insulation and shall be a color other than white, gray,
or green. If used for single-pole, 3-way or 4-way switch loops, the reidentified conductor with white or gray insulation or
three continuous white stripes shall be used only for the supply to the switch, but not as a return conductor from the
switch to the outlet.

(2) A flexible cord, having one conductor identified by a white or gray outer finish or three continuous white stripes or
by any other means permitted by 400.22, that is used for connecting an appliance or equipment permitted by 400.7. This
shall apply to flexible cords connected to outlets whether or not the outlet is supplied by a circuit that has a grounded
conductor.

Informational Note: The color gray may have been used in the past as an ungrounded conductor. Care should be taken
when working on existing systems.

I have found that the most common means of re-identifying the white or gray conductor is through the
use of colored marking tape.  Unfortunately, not all marking tapes are created equal.  After an extended period of use,
the adhesive dries out and the tape unravels from the conductor it is intended to identify. In some cases it may be that
the installing electrician’s hands were not clean and left dirt or grease residue on the conductor, resulting in poor
adhesion of the marking tape.  Paint may not have these problems, but over the past 20-years I have worked in the
trade I have never once seen paint used as the method to re-identify the conductor.  The only thing I have ever seen
used in the field is marking-tape.

Often times an owner will replace luminaires in an occupancy, sometimes to upgrade the existing fixtures, sometimes
because he or she has purchased an existing occupancy.  I have personally seen as well as been made aware of
several instances where the owner of an occupancy removes a luminaire to replace it with another.  They de-energize
the circuit, remove all of the wire-nuts from the existing luminaire and drop it form its location.  They then mount the new
fixture in place, and then proceed to splice the circuit conductors to the new fixture leads.  However, the tape
re-identifying the conductors has fallen from the conductors, at which point the owner resorts to the old standard of
connecting “white-to-white, black-to-black”, or, they wire the luminaire and result in reversing the polarity of the lamp
sockets.  One way gives the owner a bit of a surprise when they come down from the ladder and hit the switch, the other
results in a luminaire that may appear to be functioning correctly, although a dangerous situation has been inadvertently
created.

The driving force behind this proposal is an individual who owns several rental properties around the Cedar Rapids
area, as well as purchasing properties to be re-habilitated and resold.  He  is a licensed journeyman wireman, has been
involved in the electrical trade for over 30-years, so he knows what he is doing in regards to the electrical installations.
When he is fixing up these properties, the use of the white conductor for other purposes causes him a lot of headaches
and he finds a lot of dangerous situations resulting from it.  After discussions with him, I brought up the idea to several
other electricians I am familiar with (I work with over 600) and the overwhelming consensus was that it would be about
time to make this change.

Cable manufacturers are capable of producing a two-conductor or three-conductor cable that uses a color other than
white, and it is highly doubtful that it would result in any additional cost in regards to the materials.  It would only require
the installing electricians to have a different roll of cable available on the jobsite.  It  won’t require the use of additional
wire, either, so any cost impact would be minimal.  The result would be an increase in safety to the end-user and
individuals that are maintaining or making alterations to the electrical installation in the future.  The proposal recognizes
that this has been a practice in place for a long time and allows the continued use of it for existing installations.
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_______________________________________________________________________________________________
5-38     Log #3172  NEC-P05

_______________________________________________________________________________________________
Christel K. Hunter, Alcan Cable

Revise text to read as follows:
200.7 The use of insulation that is white or gray or that has three continuous white or

gray stripes for other than a grounded conductor for circuits of 50 volts or more shall be permitted only as in (1) and (2).
With improvements in compounds and coloring methods, white and gray skim coats and stripes are

now easily differentiable. Gray coloring for grounded conductors is frequently requested for 480 volt circuits, and gray
stripes are a natural addition to the acceptable means of identification for grounded conductors. This option also makes
it easier to comply with the requirements in 200.6(D), which requires identification by system where multiple systems are
installed.

Companion proposals have been submitted for 200.6(A)(3), 200.6(B)(3), 200.6(E), 200.7, 200.7(A)(2), 200.7(C)(1) and
200.7(C)(2).

_______________________________________________________________________________________________
5-39     Log #2570  NEC-P05

_______________________________________________________________________________________________
Wendell Whistler, Dallas, OR

Revise text to read as follows:
200.7(C) (1) If part of a cable assembly that has the insulation permanently re-identified to indicate its use as an

ungrounded conductor by marking tape, painting or other effective means at its termination and at each  location where
the conductor is visible and accessible. Identification shall encircle the insulation and shall be a color other than white,
gray or green along the entire exposed length of the conductor extending from the cable.

When re-identifying the grounded conductor to an ungrounded conductor the exposed conductor needs
to be completely re-identified as it is easy get these conductors mixed up in a junction box. By marking along the entire
expose length of insulated conductor it is readily identified as an ungrounded conductor.

_______________________________________________________________________________________________
5-40     Log #3174  NEC-P05

_______________________________________________________________________________________________
Christel K. Hunter, Alcan Cable

Revise text to read as follows:
200.7(C)(1) "…the reidentified conductor with white or gray insulation or three continuous white or gray stripes shall be

used only for the supply to the switch…".
With improvements in compounds and coloring methods, white and gray skim coats and stripes are

now easily differentiable. Gray coloring for grounded conductors is frequently requested for 480 volt circuits, and gray
stripes are a natural addition to the acceptable means of identification for grounded conductors. This option also makes
it easier to comply with the requirements in 200.6(D), which requires identification by system where multiple systems are
installed.

Companion proposals have been submitted for 200.7(A)(3), 200.6(B)(3), 200.6(E), 200.7, 200.7(A)(2), 200.7(C) and
200.7(C)(2).
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_______________________________________________________________________________________________
5-41     Log #3173  NEC-P05

_______________________________________________________________________________________________
Christel K. Hunter, Alcan Cable

Revise text to read as follows:
A flexible cord, having one conductor identified by a white or gray outer finish or three continuous white or

gray stripes or by any other means permitted by 400.22, that is used for connecting an appliance or equipment
permitted by 400.7.

With improvements in compounds and coloring methods, white and gray skim coats and stripes are
now easily differentiable. Gray coloring for grounded conductors is frequently requested for 480 volt circuits, and gray
stripes are a natural addition to the acceptable means of identification for grounded conductors. This option also makes
it easier to comply with the requirements in 200.6(D), which requires identification by system where multiple systems are
installed.

Companion proposals have been submitted for 200.6(A)(3), 200.6(B)(3), 200.6(E), 200.7, 200.7(A)(2), 200.7(C) and
200.7(C)(1).
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_______________________________________________________________________________________________
5-42     Log #2664  NEC-P05

_______________________________________________________________________________________________
Paul Dobrowsky, Holley, NY

Also revise the following sections:

***INSERT TABLE HERE***

250.24(C)(1) Sizing for a Single Raceway. The grounded conductor shall not be smaller than the required grounding
electrode conductor specified in Table 250.66 250.102(C) but shall not be required to be larger than the largest
ungrounded service entrance conductor(s). In addition, for sets of ungrounded service-entrance conductors larger than
1100 kcmil copper or 1750 kcmil aluminum, the grounded conductor shall not be smaller than 121/2 percent of the
circular mil area of the largest set of service-entrance ungrounded conductor(s).

250.28(D)(1) (1) General. Main bonding jumpers and system bonding jumpers shall not be smaller than the sizes
shown in Table 250.66 250.102(C). Where the supply conductors are larger than 1100 kcmil copper or 1750 kcmil
aluminum, the bonding jumper shall have an area that is not less than 121/2 percent of the area of the largest phase
conductor except that, where the phase conductors and the bonding jumper are of different materials (copper or
aluminum), the minimum size of the bonding jumper shall be based on the assumed use of phase conductors of the
same material as the bonding jumper and with an ampacity equivalent to that of the installed phase conductors.

250.30(A)(2)(a) Sizing for a Single Raceway. The grounded conductor shall not be smaller than the required
grounding electrode conductor specified in Table 250.66 250.102(C) but shall not be required to be larger than the
largest derived ungrounded conductor(s). In addition, for sets of derived ungrounded conductors larger than 1100 kcmil
copper or 1750 kcmil aluminum, the grounded conductor shall not be smaller than 121/2 percent of the circular mil area
of the largest set of derived ungrounded conductors.

250.102 (C) (1) Size for Supply Conductors in a Single Raceway or Cable. The supply-side bonding jumper shall not
be smaller than the sizes shown in Table 250.66 250.102(C) for grounding electrode conductors. Where the ungrounded
supply conductors are larger than 1100 kcmil copper or 1750 kcmil aluminum, the supply-side bonding jumper shall
have an area not less than 121/2 percent of the area of the largest set of ungrounded supply conductors

250.102(C)(2) Size for Parallel Conductor Installations. Where the ungrounded supply conductors are paralleled in two
or more raceways or cables, and an individual supply-side bonding jumper is used for bonding these raceways or
cables, the size of the supply-side bonding jumper for each raceway or cable shall be selected from Table 250.66
250.102(C) based on the size of the ungrounded supply conductors in each raceway or cable. A single supply-side
bonding jumper installed for bonding two or more raceways or cables shall be sized in accordance with 250.102(C)(1).

This new table and corresponding changes to related sections is provided to simplify the sizing
requirements for fault carrying conductors that are not sized using Table 250.122. Presently multiple sections such as
for main bonding jumpers, system bonding jumpers, supply side bonding jumpers and grounded conductors refer to
Table 250.66 for sizing the conductor or jumper. The table is titled Grounding Electrode Conductor and has a maximum
required conductor of 3/0 copper of 250 kcmil aluminum. Each section contains similar language for sizing requirements
above those yet they are not always identical.

The concept is to refer to table 250.66 for grounding electrode conductors and bonding conductors used to connect
multiple electrodes. The new table and including 12 1/2 % note would apply to other fault carrying conductors if the
supply conductor did not have overcurrent protection on the supply side. Table 250.122 would continue to be used for
sizing fault carrying conductors if the supply conductors have overcurrent protection on the supply side.

A more generic title is preferred and suggestions are welcome.
The related sections are all included in this proposal as they are intended to be modified consistently.
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_______________________________________________________________________________________________
5-43     Log #2785  NEC-P05

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:
Exception:

(5) Listed flexible metal conduit (FMC) meeting all the following conditions:
(5)

c. The combined length of flexible metal conduit (FMC) and flexible metallic tubing and liquidtight flexible metal conduit
in the same ground-fault current path does not exceed 1.8 m (6 ft).

(6)
c. For metric designators 21 through 35 (trade sizes 3/4 through 11/4), the circuit conductors contained in the conduit

are protected by overcurrent devices rated not more than 60 amperes and there is no flexible metal conduit (FMC),
flexible metallic tubing, or liquidtight flexible metal conduit in trade sizes metric designators 12 through 16 (trade sizes
3/8 through 1/2) in the ground-fault current path.

d. The combined length of flexible metal conduit (FMC) and flexible metallic tubing and liquidtight flexible metal conduit
in the same ground-fault current path does not exceed 1.8 m (6 ft).

(7)
b. The combined length of flexible metal conduit (FMC) and flexible metallic tubing and liquidtight flexible metal conduit

in the same ground-fault current path does not exceed 1.8 m (6 ft).
"Flexible Metal Conduit" is also referred to as “FMC”

Suggest that “(FMC)” be added to all references. This will make finding all references to "Flexible Metal Conduit"
easier and more reliable.
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_______________________________________________________________________________________________
5-44     Log #3296  NEC-P05

_______________________________________________________________________________________________
Elliot Rappaport, Coconut Creek, FL

Replace the phrase “equipment grounding conductor” with the phrase “equipment bonding
conductor” in the Articles and Sections as identified below.  Replacement of “grounding” or “ground” when used
separately is covered in separate proposals.

Figure 250.1 Part VI;
250.2 Ground Fault Current Path Inf. Note;
250.6(D) & (E);
250.8(A);
250.24(A)(5); 250.24(B) & (D);
250.30(A), 250.30(A)(1) Exc. 3(b),
250.32(B)(1) (4x); 250.32(B)(1) Exc. (1); 250.32(C); 250.32(D)(1), (2), & (3); 250.34(A)(2) & (B)(3);
250.36(E);
250.54;
250.86 & Excs. 1, 2, & 3;
250.96(A); 250.96(B) & Inf. Note
250.100;
250.104(A)(3) & (B);

This proposal is one of a series of proposals to replace, throughout the Code, the term “grounding”
with “bonding” where appropriate.

As used in the Code, “grounding” is a well defined term and refers to connecting to the earth or ground for any one of a
number of reasons.  Similarly, “bonding” is the connection of two bodies together to form a continuous electrical path.
The term “equipment grounding conductor” has a definite purpose that is not uniquely expressed in the term.  As a
result, there is a misconception that “grounding” will make a system safe.  On the contrary, connecting equipment to
ground without providing the bonding connection back to the source can make the equipment less safe.

The purpose of the “equipment grounding conductor (EGC) is to provide a low impedance path from a fault at
equipment “likely to become energized” to the source of the electrical current (transformer, generator, etc,).  If it is
argued that the purpose is to connect the equipment to ground, then the requirement of 250.4(A)(5) that “the earth shall
not be considered as an effective ground fault path” would no longer be valid because fault current would then be
intended to flow to the ground (earth).

From the conductor sizing requirements of 250.122, and specifically 250.122(B), it is apparent that the purpose of the
EGC is related to connection (bonding) to the source of power rather than connection to ground.  If the principle purpose
was the connection to ground, then the sizing requirements would be less important since near equipotential conditions
can be achieved with much smaller conductors.

The fundamentals of these proposals are to clearly state that “systems” are “grounded” and “equipment” is “bonded”.
The fact that the bonding conductor may be grounded also is secondary to the primary function of bonding.

This proposal proposes changing the word “grounding” to “bonding”, where appropriate, throughout the Code.  It is
clear that there are many places where “grounding” is used to identify the connection to earth (grounding electrode
conductor) and “grounding” should remain.  Additionally, the expression “EGC” should be changed to “EBC”, “equipment
bonding conductor” for consistency.
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_______________________________________________________________________________________________
5-45     Log #1105  NEC-P05

_______________________________________________________________________________________________
C. Douglas White, CenterPoint Energy, Inc. / Rep. Edison Electric Institute/EL&P

Revise as follows:

Part X Grounding of systems and circuits of 1 kV and over 1000 Volts (high voltage).
This proposal was created by a task group consisting of Doug White (Chair), Paul Dobrowsky, Chuck

Mello, and Daleep Mohla. This proposal is in addition to and intended to compliment the High Voltage Task Group work
in the 2014 NEC cycle.

The intent of this proposal is to improve consistency and usability of the terminology in the Articles under Code Making
panel 5's responsibility. The focus began in Part X of Article 250 but other inconsistencies were discovered and
suggestions for improvement have been made. Product and other international standards appear to use "up to 1000 V"
and over 1000 V instead of "less than 1000 volts" and "1000 volts and over". The term “high voltage” in parenthesis was
removed since the term is not defined, could add confusion to the intent and is redundant since the statement is clear for
applications over 1000 Volts.

Remaining language is not affected by this proposal.
Staff to make corrections in Index.

_______________________________________________________________________________________________
5-46     Log #2656  NEC-P05

_______________________________________________________________________________________________
Paul Dobrowsky, Holley, NY

Revise as follows:
Effective Ground-Fault Current Path. An intentionally constructed, low-impedance electrically conductive path designed

and intended to carry current under ground-fault conditions from the point of a ground fault on a wiring system to the
electrical supply source and that facilitates the operation of the overcurrent protective device or ground-fault detectors
on high-impedance grounded systems.

An effective fault current path facilities ground-fault detector operation on systems other than high
impedance such as ungrounded systems.

_______________________________________________________________________________________________
5-47     Log #1940  NEC-P05

_______________________________________________________________________________________________
Jonathan  R. Althouse, Michigan State University

Add a new sentence to the end of this paragraph as follows: The earth shall not be considered an
effective ground-fault current path.

There is no mention of the earth as not being an effective ground-fault current path in this definition.
This definition is followed by the definition of ground-fault current path which does make reference to the earth in the
definition as well as in the informational note.  This leads the installer to think the earth can be used as a ground-fault
current path.  This is a point of confusion in the field and the Code needs to be very specific that the earth is not to be
used as the sole ground-fault current path.  The language in older editions of the Code were more direct on this issue
than the present editions.  The language in 250.4(A)(5) and 250.4(B)(4) also need to be more to the point on this issue.
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_______________________________________________________________________________________________
5-48     Log #99  NEC-P05

_______________________________________________________________________________________________
Rick Shawbell, Florida East Coast JATC

Add a definition for "Objectionable Current" to read as follows:
"Any current on an unintended path, i.e., fault current on a grounded (neutral) conductor or normal current on an

equipment grounding conductor."
The definition of objectionable current needs to be included for clarity and usability of Article 250. The

NEC defines what objectionable currents are not, but does not include a clear definition of what they are. The purpose of
the definition is to inform the reader that the fault current path and the normally current carrying conductors need to be
separated after the first means of disconnect.

_______________________________________________________________________________________________
5-49     Log #3304  NEC-P05

_______________________________________________________________________________________________
Elliot Rappaport, Coconut Creek, FL

Revise text to read as follows:
(2   Grounding of Electrical Equipment.  Normally non-current-carrying conductive materials enclosing electrical

conductors or equipment, or forming part of such equipment, shall be connected to earth so as to limit the voltage to
ground on these materials.

(3)   Bonding of Electrical Equipment. Normally non-current-carrying conductive materials enclosing electrical
conductors or equipment, or forming part of such equipment, shall be connected together and to the electrical supply
source in a manner that establishes an effective ground- fault current path.

Delete the indicated section.  Change number (3) to (2).  The grounding of systems is already covered
in (1) above.

This proposal is one of a series of proposals to replace, throughout the Code, the term “grounding” with “bonding”
where appropriate.

As used in the Code, “grounding” is a well defined term and refers to connecting to the earth or ground for any one of a
number of reasons.  Similarly, “bonding” is the connection of two bodies together to form a continuous electrical path.
The term “equipment grounding conductor” has a definite purpose that is not uniquely expressed in the term.  As a
result, there is a misconception that “grounding” will make a system safe.  On the contrary, connecting equipment to
ground without providing the bonding connection back to the source can make the equipment less safe.

The purpose of the “equipment grounding conductor (EGC) is to provide a low impedance path from a fault at
equipment “likely to become energized” to the source of the electrical current (transformer, generator, etc,).  If it is
argued that the purpose is to connect the equipment to ground, then the requirement of 250.4(A)(5) that “the earth shall
not be considered as an effective ground fault path” would no longer be valid because fault current would then be
intended to flow to the ground (earth).

From the conductor sizing requirements of 250.122, and specifically 250.122(B), it is apparent that the purpose of the
EGC is related to connection (bonding) to the source of power rather than connection to ground.  If the principle purpose
was the connection to ground, then the sizing requirements would be less important since near equipotential conditions
can be achieved with much smaller conductors.

The fundamentals of these proposals are to clearly state that “systems” are “grounded” and “equipment” is “bonded”.
The fact that the bonding conductor may be grounded also is secondary to the primary function of bonding.

This proposal proposes changing the word “grounding” to “bonding”, where appropriate, throughout the Code.  It is
clear that there are many places where “grounding” is used to identify the connection to earth (grounding electrode
conductor) and “grounding” should remain.  Additionally, the expression “EGC” should be changed to “EBC”, “equipment
bonding conductor” for consistency.
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_______________________________________________________________________________________________
5-50     Log #1942  NEC-P05

_______________________________________________________________________________________________
Jonathan  R. Althouse, Michigan State University

In the last sentence of this subsection delete the words “considered as an effective” and add the
words “used as the sole” to read as follows:  The earth shall not be considered as an effective used as the sole
fault-current path.

As presently stated, this is not a strong statement that the earth is not to be used as the only
ground-fault current path.  It only makes the statement that it is not “considered” to be effective.  Older editions of the
Code were specific on this issue, and the present edition is not as specific.

_______________________________________________________________________________________________
5-51     Log #1941  NEC-P05

_______________________________________________________________________________________________
Jonathan  R. Althouse, Michigan State University

In the last sentence of this subsection delete the words “considered as an effective” and add the
words “used as the sole” to read as follows:  The earth shall not be considered as an effective used as the sole
ground-fault current path.

As presently stated, this is not a strong statement that the earth is not to be used as the only
ground-fault current path.  It only makes the statement that it is not “considered” to be effective.  Older editions of the
Code were specific on this issue, and the present edition is not as specific.
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Report on Proposals  –  June 2013 NFPA 70
_______________________________________________________________________________________________
5-52     Log #3305  NEC-P05

_______________________________________________________________________________________________
Elliot Rappaport, Coconut Creek, FL

Revise text to read as follows:
If the use of multiple grounding bonding connections results in

objectionable current, one or more of the following alterations shall be permitted to be made, provided that the
requirements of 250.4(A)(5) or (B)(4) are met:

(1)   Discontinue one or more but not all of such grounding bonding connections.
(2)   Change the locations of the grounding bonding connections.
(3)   Interrupt the continuity of the conductor or conductive path causing the objectionable current.
(4)   Take other suitable remedial and approved action.

As a result of the proposals to change ”grounding” to “bonding” when referring to equipment rather
than systems, it is the bonding that could result in objectionable currents.

This proposal is one of a series of proposals to replace, throughout the Code, the term “grounding” with “bonding”
where appropriate.

As used in the Code, “grounding” is a well defined term and refers to connecting to the earth or ground for any one of a
number of reasons.  Similarly, “bonding” is the connection of two bodies together to form a continuous electrical path.
The term “equipment grounding conductor” has a definite purpose that is not uniquely expressed in the term.  As a
result, there is a misconception that “grounding” will make a system safe.  On the contrary, connecting equipment to
ground without providing the bonding connection back to the source can make the equipment less safe.

The purpose of the “equipment grounding conductor (EGC) is to provide a low impedance path from a fault at
equipment “likely to become energized” to the source of the electrical current (transformer, generator, etc,).  If it is
argued that the purpose is to connect the equipment to ground, then the requirement of 250.4(A)(5) that “the earth shall
not be considered as an effective ground fault path” would no longer be valid because fault current would then be
intended to flow to the ground (earth).

From the conductor sizing requirements of 250.122, and specifically 250.122(B), it is apparent that the purpose of the
EGC is related to connection (bonding) to the source of power rather than connection to ground.  If the principle purpose
was the connection to ground, then the sizing requirements would be less important since near equipotential conditions
can be achieved with much smaller conductors.

The fundamentals of these proposals are to clearly state that “systems” are “grounded” and “equipment” is “bonded”.
The fact that the bonding conductor may be grounded also is secondary to the primary function of bonding.

This proposal proposes changing the word “grounding” to “bonding”, where appropriate, throughout the Code.  It is
clear that there are many places where “grounding” is used to identify the connection to earth (grounding electrode
conductor) and “grounding” should remain.  Additionally, the expression “EGC” should be changed to “EBC”, “equipment
bonding conductor” for consistency.

_______________________________________________________________________________________________
5-53     Log #2657  NEC-P05

_______________________________________________________________________________________________
Paul Dobrowsky, Holley, NY

Revise as follows:
(A) Permitted Methods. Equipment grounding conductors, grounding electrode conductors, and bonding jumpers shall

be connected by one or more of the following means:
As presently stated only one of the methods is permitted to be used for making a connection. Using a

pressure connector to connect to a wire and using a machine screw to connect the pressure connector to an enclosure
is literally not permitted.
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_______________________________________________________________________________________________
5-54     Log #3306  NEC-P05

_______________________________________________________________________________________________
Elliot Rappaport, Coconut Creek, FL

Revise text to read as follows:

Equipment bonding grounding conductors, grounding electrode conductors and bonding
jumpers shall be connected by one of the following means:

(1) Listed pressure connectors
(2) Terminal bars
(3) Pressure connectors listed as grounding and bonding equipment
(4) Exothermic welding process
(5) Machine screw-type fasteners that engage not less than two threads or are secured with a nut
(6) Thread-forming 'machine screws that engage not less than two threads in the enclosure
(7) Connections that are part of a listed assembly
(8) Other listed means

The subject of this section is how “conductors” are connected to “equipment”.  Additionally, change
“grounding to “bonding” as described below.

This proposal is one of a series of proposals to replace, throughout the Code, the term “grounding” with “bonding”
where appropriate.

As used in the Code, “grounding” is a well defined term and refers to connecting to the earth or ground for any one of a
number of reasons.  Similarly, “bonding” is the connection of two bodies together to form a continuous electrical path.
The term “equipment grounding conductor” has a definite purpose that is not uniquely expressed in the term.  As a
result, there is a misconception that “grounding” will make a system safe.  On the contrary, connecting equipment to
ground without providing the bonding connection back to the source can make the equipment less safe.

The purpose of the “equipment grounding conductor (EGC) is to provide a low impedance path from a fault at
equipment “likely to become energized” to the source of the electrical current (transformer, generator, etc,).  If it is
argued that the purpose is to connect the equipment to ground, then the requirement of 250.4(A)(5) that “the earth shall
not be considered as an effective ground fault path” would no longer be valid because fault current would then be
intended to flow to the ground (earth).

From the conductor sizing requirements of 250.122, and specifically 250.122(B), it is apparent that the purpose of the
EGC is related to connection (bonding) to the source of power rather than connection to ground.  If the principle purpose
was the connection to ground, then the sizing requirements would be less important since near equipotential conditions
can be achieved with much smaller conductors.

The fundamentals of these proposals are to clearly state that “systems” are “grounded” and “equipment” is “bonded”.
The fact that the bonding conductor may be grounded also is secondary to the primary function of bonding.

This proposal proposes changing the word “grounding” to “bonding”, where appropriate, throughout the Code.  It is
clear that there are many places where “grounding” is used to identify the connection to earth (grounding electrode
conductor) and “grounding” should remain.  Additionally, the expression “EGC” should be changed to “EBC”, “equipment
bonding conductor” for consistency.
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_______________________________________________________________________________________________
5-55     Log #2558  NEC-P05

_______________________________________________________________________________________________
Scott Harding, Rockville, MD

Revise text to read as follows:
250.10 Protection of Ground Clamps and fittings
Ground clamps or other fittings shall be approved for general use use without protection in installations where they are

not likely to be damaged. In installations subject to physical damage, clamps or fittings or shall be protected by a
suitable enclosure or protective covering. protected from physical damage as indicated in (1) or (2) as follows:

(1) In installations  where they are not likely to be damaged
(2) Where enclosed in metal, wood, or equivalent protection

Although generally specking the NEC's use of a list format provides better clarity, the text in this case
as currently written in 250.10 is not as clear. An installation that coincides with part (1) would read Ground clamps or
other fittings shall be approved for general use without protection or shall be protected from physical damage in
installations where they are not likely to be damaged.

The proposal is intended to provide clarity for users.

_______________________________________________________________________________________________
5-56     Log #2658  NEC-P05

_______________________________________________________________________________________________
Paul Dobrowsky, Holley, NY

Revise as follows:
250.12 Clean Surfaces. Nonconductive coatings (such as paint, lacquer, and enamel) on equipment to be grounded

shall be removed from threads and other contact surfaces to ensure good electrical continuity or be connected by
means of fittings designed so as to make such removal unnecessary.

It is my understanding that there are no fittings that are evaluated to make removal of nonconductive
coatings unnecessary. If that is true then this language is very misleading.

A similar proposal has been submitted for 250.96.

_______________________________________________________________________________________________
5-57     Log #2303  NEC-P05

_______________________________________________________________________________________________
John Latorella, Dedham, MA

Add an exception after 250.20(A)(1) to read as follows:
Secondary circuits of Lighting Systems Operating at 30 Volts or Less, installed in accordance with the requirements of

Article 411, shall not be grounded.
2011 NFPA 70 Section 411.5(A) states that the secondary circuits for Lighting Systems Operating at

30 volts or less shall not be grounded.  There is a conflict between the requirements of 250.20(A)(1) and 411.5(A).
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_______________________________________________________________________________________________
5-58     Log #1087  NEC-P05

_______________________________________________________________________________________________
C. Douglas White, CenterPoint Energy, Inc. / Rep. Edison Electric Institute/EL&P

Revise as follows:

Alternating-current systems of 50 volts to less than 1000 volts that supply premises wiring and premises wiring
systems shall be grounded under any of the following conditions:

This proposal was created by a task group consisting of Doug White (Chair), Paul Dobrowsky, Chuck
Mello, and Daleep Mohla. This proposal is in addition to and intended to compliment the High Voltage Task Group work
in the 2014 NEC cycle.

The intent of this proposal is to improve consistency and usability of the terminology in the Articles under Code Making
panel 5's responsibility. The focus began in Part X of Article 250 but other inconsistencies were discovered and
suggestions for improvement have been made. Product and other international standards appear to use "up to 1000 V"
and over 1000 V instead of "less than 1000 volts" and "1000 volts and over".

Remaining language is not affected by this proposal.
Staff to make corrections in Index.

_______________________________________________________________________________________________
5-59     Log #3229  NEC-P05

_______________________________________________________________________________________________
Mark C. Ode, Underwriters Laboratories Inc.

Revise text to read as follows:
250.20(B) Alternating-Current Systems of 50 Volts to Less Than 1000 Volts.
Alternating-current systems of 50 volts to less than 1000 volts that supply premises wiring and premises wiring

systems shall be grounded under any of the following conditions:
Added “Less Than” to title so the coverage of the voltage in the title matches the coverage in the text.

250.20(C) covers grounding of systems of 1000 volts and higher so (B) cannot also cover 1000 volts.

_______________________________________________________________________________________________
5-60     Log #1088  NEC-P05

_______________________________________________________________________________________________
C. Douglas White, CenterPoint Energy, Inc. / Rep. Edison Electric Institute/EL&P

Revise as follows:

Alternating-current systems supplying mobile or portable equipment shall be grounded as specified in 250.188.
Where supplying other than mobile or portable equipment, such systems shall be permitted to be grounded.

This proposal was created by a task group consisting of Doug White (Chair), Paul Dobrowsky, Chuck
Mello, and Daleep Mohla. This proposal is in addition to and intended to compliment the High Voltage Task Group work
in the 2014 NEC cycle.

The intent of this proposal is to improve consistency and usability of the terminology in the Articles under Code Making
panel 5's responsibility. The focus began in Part X of Article 250 but other inconsistencies were discovered and
suggestions for improvement have been made. Product and other international standards appear to use "up to 1000 V"
and over 1000 V instead of "less than 1000 volts" and "1000 volts and over".

Remaining language is not affected by this proposal.
Staff to make corrections in Index.
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_______________________________________________________________________________________________
5-61     Log #1089  NEC-P05

_______________________________________________________________________________________________
C. Douglas White, CenterPoint Energy, Inc. / Rep. Edison Electric Institute/EL&P

Revise as follows:

The following ac systems of 50 volts to less than 1000 volts shall be permitted to be grounded but shall
not be required to be grounded:

This proposal was created by a task group consisting of Doug White (Chair), Paul Dobrowsky, Chuck
Mello, and Daleep Mohla. This proposal is in addition to and intended to compliment the High Voltage Task Group work
in the 2014 NEC cycle.

The intent of this proposal is to improve consistency and usability of the terminology in the Articles under Code Making
panel 5's responsibility. The focus began in Part X of Article 250 but other inconsistencies were discovered and
suggestions for improvement have been made. Product and other international standards appear to use "up to 1000 V"
and over 1000 V instead of "less than 1000 volts" and "1000 volts and over".

Remaining language is not affected by this proposal.
Staff to make corrections in Index.

_______________________________________________________________________________________________
5-62     Log #1090  NEC-P05

_______________________________________________________________________________________________
C. Douglas White, CenterPoint Energy, Inc. / Rep. Edison Electric Institute/EL&P

Revise as follows:
(3) Separately derived systems supplied by transformers that have a primary voltage rating less than of 1000 volts or

less , provided that all the following conditions are met:
This proposal was created by a task group consisting of Doug White (Chair), Paul Dobrowsky, Chuck

Mello, and Daleep Mohla. This proposal is in addition to and intended to compliment the High Voltage Task Group work
in the 2014 NEC cycle.

The intent of this proposal is to improve consistency and usability of the terminology in the Articles under Code Making
panel 5's responsibility. The focus began in Part X of Article 250 but other inconsistencies were discovered and
suggestions for improvement have been made. Product and other international standards appear to use "up to 1000 V"
and over 1000 V instead of "less than 1000 volts" and "1000 volts and over".

Remaining language is not affected by this proposal.
Staff to make corrections in Index.
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_______________________________________________________________________________________________
5-63     Log #1091  NEC-P05

_______________________________________________________________________________________________
C. Douglas White, CenterPoint Energy, Inc. / Rep. Edison Electric Institute/EL&P

Revise as follows:

Ground detectors shall be installed in accordance with 250.21(B)(1) and (B)(2).
(1) Ungrounded alternating current systems as permitted in 250.21(A)(1) through (A)(4) operating at not less than 120

volts and not exceeding 1000 volts or less shall have ground detectors installed on the system.
This proposal was created by a task group consisting of Doug White (Chair), Paul Dobrowsky, Chuck

Mello, and Daleep Mohla. This proposal is in addition to and intended to compliment the High Voltage Task Group work
in the 2014 NEC cycle.

The intent of this proposal is to improve consistency and usability of the terminology in the Articles under Code Making
panel 5's responsibility. The focus began in Part X of Article 250 but other inconsistencies were discovered and
suggestions for improvement have been made. Product and other international standards appear to use "up to 1000 V"
and over 1000 V instead of "less than 1000 volts" and "1000 volts and over".

Remaining language is not affected by this proposal.
Staff to make corrections in Index.

_______________________________________________________________________________________________
5-64     Log #188  NEC-P05

_______________________________________________________________________________________________
Gerald Newton, electrician2.com (National Electrical Resource Center)

Revise text to read as follows:
Ungrounded systems shall be legibly marked “Ungrounded System” “Caution Ungrounded System

Operating — Volts Between Conductors” at the source or first disconnecting means of the system. The marking shall be
of sufficient durability to withstand the environment involved.

The inserted text complies with Section 408.3(F)(2) that states, Ungrounded Systems. A switchboard
or panelboard containing an ungrounded electrical system as permitted in 250.21 shall be legibly and permanently field
marked as follows: “Caution Ungrounded System Operating — _____ Volts Between Conductors”

With the present wording if the system disconnect is in a panelboard or switchboard two different labels are required on
the panelboard or switchboard, one for Section 250.21 that says “Ungrounded System” and one for Section 408.3(F)(2)
that says “Caution Ungrounded System Operating — _____ Volts Between Conductors”.  The label required in Section
408.3(F)(2) requires the words “Caution” and “voltage” and appears to be more correct from a safety standpoint than
“Ungrounded System” by itself.  This change will prevent a requirement to install two labels that say almost the same
thing on panelboards and switchboards for this type of system in cases where the system disconnect is located in the
panelboard or switchboard.

_______________________________________________________________________________________________
5-65     Log #1943  NEC-P05

_______________________________________________________________________________________________
Jonathan  R. Althouse, Michigan State University

Delete the words “Ungrounded System” and insert the words “Ungrounded System” “Caution
Ungrounded System Operating  - Volts Between Conductors” to read as follows:

Ungrounded systems shall be legibly marked “Caution Ungrounded System Operating  - Volts
Between Conductors” at the source or first disconnecting means of the system.

This section and 408(3)(F)(2) address the same issue of marking, but instruct the installer to label the
equipment differently.  Both sections need to contain the same labeling instructions.
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_______________________________________________________________________________________________
5-66     Log #2075  NEC-P05

_______________________________________________________________________________________________
Phil Simmons, Simmons Electrical Services

Revise text to read as follows:
Ungrounded systems shall be legibly marked “Caution Ungrounded System Operating — _____Volts

Between Conductors” “Ungrounded System” at the source or first disconnecting means of the system. The marking shall
be of sufficient durability to withstand the environment involved.

This proposal intends to incorporate the marking requirements from 408.3(F)(2) which are more
complete than the present requirements in 250.21(C).

_______________________________________________________________________________________________
5-67     Log #2982  NEC-P05

_______________________________________________________________________________________________
Thomas J. Baker, Puget Sound Electrical Training

Revise text to read as follows:

Ungrounded systems shall be legibly marked “Ungrounded System” at the source or first disconnecting means of the
system. The marking shall be of sufficient durability to withstand the environment involved.

This is a companion proposal to a new definition “Marking”. The definition of marking includes the term
legibly, and it can be deleted, simplifying the NEC.

_______________________________________________________________________________________________
5-68     Log #2163  NEC-P05

_______________________________________________________________________________________________
Phil Simmons, Simmons Electrical Services

Revise text to read as follows:
The grounding electrode conductor connection shall be made at any accessible point from the load end of

the overhead service conductors, service drop, underground service conductors, or service lateral to and including the
terminal or bus to which the grounded service conductor is connected at the service disconnecting means.

Informational Note: See definitions of
in Article 100.

The terms “overhead service conductor” and “underground service conductor” were added to Article
100 and used in Article 230 during the processing of the 2008 NEC. These terms need to be added to Article 250 for
proper application of the requirements.

_______________________________________________________________________________________________
5-69     Log #3074  NEC-P05

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

Revise as follows:
The grounding electrode conductor connection shall be made at any accessible point from the load end of

the service drop or overhead service conductors, or service lateral or underground service conductors to and including
the terminal or bus to which the grounded service conductor is connected at the service disconnecting means.

Revise the Informational Note that follows to correlate with this change, viz.:
Informational Note: See definitions of and

in Article 100.
This provision and its associated informational note do not conform to the redefinition of service terms

in the 2011 NEC.
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_______________________________________________________________________________________________
5-70     Log #3283  NEC-P05

_______________________________________________________________________________________________
James J. Rogers, Bay State Inspectional Agency

Revise text to read as follows:
The grounding electrode conductor connection shall be made at any accessible point from the load end of the service

drop, overhead service conductors, service lateral, or underground service conductors to and including the terminal or
bus to which the grounded service conductor is connected at the service disconnecting means.

Informational Note: See definitions of Service Drop, Overhead Service Conductors, Service Lateral and Underground
Service Conductors in Article 100.

This change is to correlate with changes made in these definitions in the 2011 NEC.

_______________________________________________________________________________________________
5-71     Log #2659  NEC-P05

_______________________________________________________________________________________________
Paul Dobrowsky, Holley, NY

Delete the following text:
250.24 (A)(2) Outdoor Transformer. Where the transformer supplying the service is located outside the building, at

least one additional grounding connection shall be made from the grounded service conductor to a grounding electrode,
either at the transformer or elsewhere outside the building.

This section is outside the NEC scope and needs to be deleted. Section 250.24 applies to services so
any transformer on the supply side must be owned by a utility and those transformers are outside the NEC scope. If the
transformer is not owned by the utility, the conductors are feeders and 250.24 does not apply because it only applies to
services. Renumber remaining sections accordingly.

_______________________________________________________________________________________________
5-72     Log #2076  NEC-P05

_______________________________________________________________________________________________
Phil Simmons, Simmons Electrical Services

Revise text to read as follows:
. If Where the main bonding jumper specified in 250.28 is a wire or

busbar and is installed from the grounded conductor terminal bar or bus to the equipment grounding terminal bar or bus
in the service equipment to facilitate the installation or operation of ground-fault protection of equipment, the grounding
electrode conductor shall be permitted to be connected to the equipment grounding terminal, bar, or bus to which the
main bonding jumper is connected.

This permission in this section acts as an exception to the rule in 250.24(A)(1) which requires the
grounding electrode conductor to connect to the grounded system conductor at an accessible location at the service.

Stating the purpose for permitting the connection on the load side of the terminal bar for the grounded service
conductor should help ensure the proper application of the requirements in this section.
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_______________________________________________________________________________________________
5-73     Log #1092  NEC-P05

_______________________________________________________________________________________________
C. Douglas White, CenterPoint Energy, Inc. / Rep. Edison Electric Institute/EL&P

Revise as follows:

Where an ac system operating at less than 1000 volts or less is grounded at any point, the grounded conductor(s) shall
be routed with the ungrounded conductors to each service disconnecting means and shall be connected to each
disconnecting means grounded conductor(s) terminal or bus.

This proposal was created by a task group consisting of Doug White (Chair), Paul Dobrowsky, Chuck
Mello, and Daleep Mohla. This proposal is in addition to and intended to compliment the High Voltage Task Group work
in the 2014 NEC cycle.

The intent of this proposal is to improve consistency and usability of the terminology in the Articles under Code Making
panel 5's responsibility. The focus began in Part X of Article 250 but other inconsistencies were discovered and
suggestions for improvement have been made. Product and other international standards appear to use "up to 1000 V"
and over 1000 V instead of "less than 1000 volts" and "1000 volts and over".

Remaining language is not affected by this proposal.
Staff to make corrections in Index.

_______________________________________________________________________________________________
5-74     Log #2114  NEC-P05

_______________________________________________________________________________________________
Darryl Hill, Wichita Electrical JATC

Revise text to read as follows:
(no change in first sentence)    The size of the

grounded conductor in each raceway shall be based on the total circular mil area of the parallel ungrounded conductors
in the that raceway, as indicated in 250.24(C)(1), but not smaller than 1/0 AWG.

This proposal is to help clarify the size of the grounded conductor when installed in parallel in two or
more raceways. In the present text it appears that the calculation for this grounded conductor in each raceway would be
calculated by the total circular mil area of all parallel conductors in all raceways.  The language here needs to be made
clear for these requirements so the intent of this section can be properly calculated.

_______________________________________________________________________________________________
5-75     Log #2164  NEC-P05

_______________________________________________________________________________________________
Phil Simmons, Simmons Electrical Services

Revise text to read as follows:
A premises wiring system that is supplied by an ac service that is

ungrounded shall have, at each service, a grounding electrode conductor connected to the grounding electrode(s)
required by Part III of this article. The grounding electrode conductor shall be connected to a metal enclosure of the
service conductors at any accessible point from the load end of the overhead service conductors, service drop, or
underground service conductors, or service lateral to the service disconnecting means.

The terms “overhead service conductor” and “underground service conductor” were added to Article
100 and used in Article 230 during the processing of the 2008 NEC. These terms need to be added to Article 250 for
proper application of the requirements.
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_______________________________________________________________________________________________
5-76     Log #3075  NEC-P05

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

Revise as follows:
A premises wiring system that is supplied by an ac service that is

ungrounded shall have, at each service, a grounding electrode conductor connected to the grounding electrode(s)
required by Part III of this article. The grounding electrode conductor shall be connected to a metal enclosure of the
service conductors at any accessible point from the load end of the service drop or overhead service conductors, or
service lateral or underground service conductors to the service disconnecting means.

This provision does not conform to the redefinition of service terms in the 2011 NEC.

_______________________________________________________________________________________________
5-77     Log #2981  NEC-P05

_______________________________________________________________________________________________
Thomas J. Baker, Puget Sound Electrical Training

Revise text to read as follows:

For ac premises wiring systems, the conductor to be grounded shall be as specified in the following:
(1) Single-phase, 2-wire — one conductor
(2) Single-phase, 3-wire — the neutral conductor
(3) Multiphase systems having one wire common to all phases — the common neutral conductor
(4) Multiphase systems where one phase is grounded — one phase conductor
(5) Multiphase systems in which one phase is used as in (2) — the neutral conductor

Sections 250.26 (2) and (5) use  the term neutral, and  250.26(3) should be changed from common to
neutral for consistency with the definition of neutral adopted in the 2008 NEC.

_______________________________________________________________________________________________
5-78     Log #1944  NEC-P05

_______________________________________________________________________________________________
Jonathan  R. Althouse, Michigan State University

Add a new item (6) to read as follows:
(6)  Technical power - single-phase, 3-wire transformer center tap.

In 647.6(A) reference is made to grounding as the same as a single-phase, 3-wire neutral conductor.
Granted this is a similar system, but there is no grounded neutral.  The center tap of a 3-wire, 60/120 volt transformer
secondary is only used as an equipment grounding wire.  It is not a neutral.  There is no neutral in this type of electrical
system.
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_______________________________________________________________________________________________
5-79     Log #1923  NEC-P05

_______________________________________________________________________________________________
Thomas Guida, TJG Services, Inc. / Rep. CommScope Broadband Products

Revise text to read as follows:
. Main bonding jumpers and system bonding jumpers shall be of copper, copper-clad steel or other

corrosion-resistant material. A main bonding jumper and a system bonding jumper shall be a wire, bus, screw or similar
suitable conductor.

Copper –clad steel conductors are manufactured specifically for use as grounding conductors. They
have been widely and effectively used in utility applications. The IEEE Standard for Qualifying Permanent Connections
Used in Substation Grounding (IEEE 837) includes testing for copper-clad steel. The UL 467 Standard for Grounding
and Bonding Equipment includes provisions for copper-clad steel for grounding rod electrodes to be directly in contact
with earth as permitted in 250.52(A)(5) of this code.  Copper-clad steel conductors are stronger than copper or
aluminum conductors. Copper-clad steel conductors are much less valuable as scrap and therefore much less likely to
be stolen in systems where they may be exposed to the public.

As with all grounding conductors, the major issue is the ability of the conductor to handle high fault currents. I have
provide  fusing current tables for 40 and 30 percent conductivity copper-clad steel compared to copper demonstrate the
ability of these conductors to withstand those currents. Also provided is a report that details the testing on which these
tables are based.

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

_______________________________________________________________________________________________
5-80     Log #1924  NEC-P05

_______________________________________________________________________________________________
Thomas Guida, TJG Services, Inc. / Rep. CommScope Broadband Products

Revise text to read as follows:
(1) General. Main bonding jumpers and system bonding jumpers shall not be smaller than the sizes shown in Table

250.66. Where the supply conductors are larger than 1100 kcmil copper or 1750 kcmil aluminum, the bonding jumper
shall have an area that is not less than 12 ½ percent of the area of  the largest phase conductor except that, where the
phase conductors and the bonding conductors are of different materials (copper, copper-clad steel or aluminum) the
minimum size of the bonding jumper shall be based on the assumed use of phase conductors.

Copper –clad steel conductors are manufactured specifically for use as grounding conductors. They
have been widely and effectively used in utility applications. The IEEE Standard for Qualifying Permanent Connections
Used in Substation Grounding (IEEE 837) includes testing for copper-clad steel. The UL 467 Standard for Grounding
and Bonding Equipment includes provisions for copper-clad steel for grounding rod electrodes to be directly in contact
with earth as permitted in 250.52(A)(5) of this code.  Copper-clad steel conductors are stronger than copper or
aluminum conductors. Copper-clad steel conductors are much less valuable as scrap and therefore much less likely to
be stolen in systems where they may be exposed to the public.

As with all grounding conductors, the major issue is the ability of the conductor to handle high fault currents. The
attached fusing current tables for 40 and 30 percent conductivity copper-clad steel compared to copper demonstrate the
ability of these conductors to withstand those currents. Also attached is a report that details the testing on which these
tables are based.

Note:  Supporting material is available for review at NFPA Headquarters.
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_______________________________________________________________________________________________
5-81     Log #1a  NEC-P05

_______________________________________________________________________________________________
Raymond J. Dezik, 400 Hz Repair

A feeding transformer feeding an aircraft has to be grounded as stated in 250.30.  This conflicts
with the 400Hz system when they ground the aircraft separately.  That second ground carries neutral current and
causes an arc when connecting or disconnecting that static ground.  No other electrical equipment is grounded in this
manner.

No place in the NEC does it have any codes for aircraft 400 Hz power.  Before you toss this away,
please follow what I am bringing to your attention.  400 Hz power is used at all airports and some military bases.
Contractors do not know about 400 Hz power and in, most cases, will do damage to personnel and equipment by
installing as per 60 Hz codes.  400 Hz feeds power to aircraft in hangars and may have a 1,000 ft pull at 575V in rigid
metal conduit, with a full load applied the conduit will turn a glowing red from the heat build up coming from the 400 Hz.

It seems that more and more power is needed for the newer aircraft and a new area of the code book may be needed
or exceptions added for 400 Hz applications.  Please investigate the installations of 400 Hz at military bases and
commercial airports.

We ask that the secondary of the transformer be allowed to have the neutral tied to ground through a capacitor, thus
preventing those arc when static grounding.  This prevents the arc and offers other protection.  Boeing has been
implanting this procedure for 30 years.

Normal power consumed by an aircraft would be about 260 amps.  This would be 90 kVA at a 0.8 PF.  Loads would be
54 KVAR and 75KW.  Newer aircraft use double that power and no one seems to have noticed that personnel is getting
hurt handling this every day.

_______________________________________________________________________________________________
5-82     Log #3230  NEC-P05

_______________________________________________________________________________________________
Mark C. Ode, Underwriters Laboratories Inc.

Revise text to read as follows:
250.30 Grounding Separately Derived Alternating-Current Systems
In addition to complying with 250.30(A) for grounded systems, or as provided in 250.30(B) for ungrounded systems,

separately derived systems shall comply with 250.20, 250.21, 250.22, and or 250.26, as applicable.
As the text is written in the 2011 NEC, separately derived systems must comply with the requirements

in 250.20 for ac systems required to be grounded, 250.21 for ac systems that are not required to be grounded but are
permitted, and 250.22 for those circuits that will never be grounded.  It is not possible to comply with all three
applications as required by the use of the word “and” in the three references.  The next text suggested in this proposal
will correct that problem so a separately derived system would only have to comply with one application.

_______________________________________________________________________________________________
5-83     Log #2667  NEC-P05

_______________________________________________________________________________________________
Neil A. Czarnecki, Reliance Controls Corporation

Revise text to read as follows:
An alternate ac power source such as an on-site generator is a nonseparately derived system, (not a separately

derived system), if the grounded conductor is solidly interconnected to a service-supplied system grounding conductor.
The existing note only tells the reader what the power source is not, but fails to tell the reader what it

is. The fact is, such a configuration is a non separately derived system and should be identified as such.
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_______________________________________________________________________________________________
5-84     Log #2663  NEC-P05

_______________________________________________________________________________________________
Paul Dobrowsky, Holley, NY

Delete the exception.
Exception No. 2: A system bonding jumper at both the source and the first disconnecting means shall be permitted if

doing so does not establish a parallel path for the grounded conductor. If a grounded conductor is used in this manner, it
shall not be smaller than the size specified for the system bonding jumper but shall not be required to be larger than the
ungrounded conductor(s). For the purposes of this exception, connection through the earth shall not be considered as
providing a parallel path.

This exception creates confusion especially when applied if the separately derived system is located
outside. The conductors in that case would be feeders supplying a building or structure and the last sentence of 250.32
prohibits this exception. Within a building it is unlikely that all the provisions of this exception would be met.

_______________________________________________________________________________________________
5-85     Log #3255  NEC-P05

_______________________________________________________________________________________________
Mark R. Hilbert, MR Hilbert Electrical Inspections & Training

Revise text to read as follows:

This is one of two proposals I have submitted to allow CMP-05 to consider an issue that resulted from
the revision and reorganization of 250.30 in the last cycle. The other proposal is submitted to 250.30(A)(2). If this
proposal is accepted, my proposal to 250.30(A)(2) should be rejected.

Exception No. 2 to 250.30(A)(1) permits a system bonding jumper to be installed at the source and first disconnecting
means if doing so does not establish a parallel path for the grounded conductor. However, the current text in
250.30(A)(2) essentially eliminates the application permitted by Exception No. 2. If it was the intent to not allow the
grounded conductor to be used in this manner (as the ground fault return path where doing so does not establish a
parallel path) then this proposal could be accepted and my proposal to 250.30(A)(2) would be rejected.

_______________________________________________________________________________________________
5-86     Log #1293  NEC-P05

_______________________________________________________________________________________________
Derrick L. Atkins, Milaca, MN

Revise text to read as follows:
If the source of a separately derived system and the first disconnecting means are located in separate enclosures, a

supply-side bonding jumper shall be installed with the circuit conductors from the source enclosure to the first
disconnecting means. A supply-side bonding jumper shall not be required to be larger than the derived ungrounded
conductors. The supply-side bonding jumper shall be permitted to be of nonflexible metal raceway type and bonding of
the raceway shall be ensured by one or more of the methods specified for services in 250.92(B), except for (B)(1). The
supply-side bonding jumper shall be permitted to be a wire or bus type as follows:

The secondary of a transformer is electrically no different than a service, and the requirements for
raceway bonding should be similar.  If the nonflexible metal raceway is to be used as a fault path, and being located on
the line side of overcurrent protection, more stringent bonding requirements should be enforced for it to be an adequate
low-impedence fault path.
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_______________________________________________________________________________________________
5-87     Log #3256  NEC-P05

_______________________________________________________________________________________________
Mark R. Hilbert, MR Hilbert Electrical Inspections & Training

Revise text to read as follows:
(2) Supply-Side Bonding Jumper. If the source of a separately derived system and the first disconnecting means are

located in separate enclosures, for other than systems installed in accordance with 250.30(A)(1) Exception No. 2, a
supply-side bonding jumper shall be installed with the circuit conductors from the source enclosure to the first
disconnecting means. A supply-side bonding jumper shall not be required to be larger than the derived ungrounded
conductors. The supply-side bonding jumper shall be permitted to be of nonflexible metal raceway type or of the wire or
bus type as follows:

This is one of two proposals I have submitted to allow CMP-05 to consider an issue that resulted from
the revision and reorganization of 250.30 in the last cycle. The other proposal is submitted to 250.30(A)(1) Exception
No. 2. If this proposal is accepted, my proposal to 250.30(A)(1) Exception No. 2 would be rejected.

Exception No. 2 to 250.30(A)(1) permits a system bonding jumper to be installed at the source and first disconnecting
means if doing so does not establish a parallel path for the grounded conductor. However, the current text in
250.30(A)(2) essentially eliminates the application permitted by Exception No. 2. If it is not the intent to allow the
grounded conductor to be used in this manner (as the ground fault return path where doing so does not establish a
parallel path) then this proposal would be rejected and Exception 2 to 250.30(A)(1) should be revised to be applicable to
existing installations only. That is the recommendation in my proposal to 250.30(A)(1) Exception No.2.

_______________________________________________________________________________________________
5-88     Log #2078  NEC-P05

_______________________________________________________________________________________________
Phil Simmons, Simmons Electrical Services

Add new text to read as follows:
If the source of a separately derived system and the first disconnecting means are

located in separate enclosures, a supply-side bonding jumper shall be installed with the circuit conductors from the
source enclosure to the first disconnecting means. A supply-side bonding jumper shall not be required to be larger than
the derived ungrounded conductors. The supply-side bonding jumper shall be permitted to be of nonflexible metal
raceway type or of the wire or bus type as follows:

(a) A supply-side bonding jumper of the wire type shall comply with 250.102(C), based on the size of the derived
ungrounded conductors.

(b) A supply-side bonding jumper of the bus type shall have a cross-sectional area not smaller than a supply-side
bonding jumper of the wire type as determined in 250.102(C).

The grounded conductor should be permitted as the means of bonding enclosures if making such
connections does not create a parallel path for neutral or grounded system conductor current.
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_______________________________________________________________________________________________
5-89     Log #2077  NEC-P05

_______________________________________________________________________________________________
Phil Simmons, Simmons Electrical Services

Revise text to read as follows:

Stating the purpose for permitting the connection on the load side of the terminal bar for the grounded
service conductor should help ensure the proper application of the requirements in this section. In addition, the size of
the equipment grounding conductor terminal bar or bus should clearly relate to the size of the system bonding
conductor. The term “of sufficient size” is not clear and can be subject to varying interpretations.

_______________________________________________________________________________________________
5-90     Log #826  NEC-P05

_______________________________________________________________________________________________
Michael J. Johnston, National Electrical Contractors Association

Revise text to read as follows:

This exception has been widely interpreted to conflict with the purpose of the grounding electrode
conductor as described in an informational note under 250.4(A)(1) and 250.30(A)(4) because it allows a grounding
electrode conductor of unlimited length to be used in lieu of an electrode located near the transformer.  The proposed
change makes clear that this exception is intended to apply to separately derived systems that are an integral part of
listed equipment.  A companion proposal has been submitted for 250.30(A)(6)(b) Exception

_______________________________________________________________________________________________
5-91     Log #827  NEC-P05

_______________________________________________________________________________________________
Michael J. Johnston, National Electrical Contractors Association

Revise text to read as follows:

This exception has been widely interpreted to conflict with the purpose of the grounding electrode
conductor as described in an informational note under 250.4(A)(1) and 250.30(A)(4) because it allows a grounding
electrode conductor of unlimited length to be used in lieu of an electrode located near the transformer.  The proposed
change makes clear that this exception is intended to apply to separately derived systems that are an integral part of
listed equipment.  A companion proposal has been submitted for 250.30(A)(5) Exc. 2.
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_______________________________________________________________________________________________
5-92     Log #2702  NEC-P05

_______________________________________________________________________________________________
Donald W. Zipse, Electrical Forensics, LLC

Add new text to read as follows:

Isolating separately derived
alternating current systems shall comply with Sections 250.31(A) and (B) and shall comply with Sections 250.20,
250.21, 250.22, 250.26 and 250.52 (A) (5).

Sections 250.31(B) shall be complied  with when it is necessary to isolate the transformer primary
electrical system neutral from the transformer’s secondary neutral for the purpose of providing isolation from primary
distribution system’s stray neutral current in order to obtain an electrical system safe from electrical shocks from the
primary electrical system neutral stray currents.

The grounding electrode for the secondary neutral shall be located at least 20 feet away
from the isolating transformer’s primary grounding electrode and any other grounding electrodes associated with or in
the vicinity of the isolating transformer’s primary electrical system grounding electrode.

In order to protect humans, dairy cows, pigs and other animals from electrical shock and electrocution
it is necessary to install a transformer that isolates the multigrounded distribution system’s neutral from the secondary
service entrance neutral.  The present requirement for the separately derived alternating current systems, Section
250.30 does not address isolation transformers that provide isolation of the primary neutral from the secondary neutral.
The primary and secondary neutrals of the isolation transformer must have their grounding electrode(s) separated.
Otherwise, if the isolation transformer grounding electrode is within the zone of influence of the multigrounded
distribution system’s neutral’s grounding electrode(s) it is the same as connecting the two grounding electrodes systems
together by bonding the primary neutral to the secondary neutral

A separate transformer is required to be installed to prevent the stray current from entering the facility.  In addition,
250.30 does not considered the isolation of separately derived alternating current systems primary neutral from the
secondary neutral.

The problem that presently exists is the requirement that all grounding electrode must be located together.  In order to
isolate the primary neutral from the secondary neutral the grounding electrodes must be separated.  If the grounding
electrodes are within the sphere of influence of each other it results in the same thing as bonding all the grounding
electrodes together thus defeating the object of separating the primary neutral from the secondary neutral.

In order to understand the need for this Section, 250.31, one must start at the pole mounted or pad mounted or
underground utility transformer.  The primary neutral is solidly connected to the secondary neutral allowing the primary
return current to flow 1) over the neutral conductor [only 40% of the phase current] AND into the earth and into the
residence or dairy which amounts to 60% of the phase current per EPRI document.  (Reference attached).  We have
measured as high as 82% of the phase current returning over and through the earth.

This stray current is injected directly into a home, dairy or any other facility through the service entrance neutral
conductor.  In the service panel, the neutral (white conductor) is connected to the Equipment Grounding Conductor
(EGC), the green color conductor.

The solid electrical connection of the service neutral to the EGC allows the stray primary neutral current to flow into
residences or dairies.  These stray neutral current flows through into the earth and back to the substation transformer
from which the phase conductor’s current originated.

The neutral is connected to the EGC, which is connected to metallic piping.  The metallic piping is now an “EGC” and
such it allows neutral current to flow to showers, bathtubs, hot tubs, swimming pools and dairies.  Animals, including
humans, dairy cows and pigs can and do receive electric shocks from the stray neutral current contained in the EGC
and its associated conductive paths.

The bases for this separation of the primary grounding electrode from the secondary grounding electrode is the
Institute of Electrical and Electronic Engineers’ Standard 142, “Grounding of Industrial and Commercial Power Systems”
The rule of thumb is the depth of the rod is equal to the effective sphere of influence.  Therefore, the distance that is
required for separation of the primary neutral’s grounding electrode from the secondary neutral’s grounding electrode is
the depth of rod 1 plus the depth of rod 2.  Therefore, two-10 foot rods should be 10 feet plus 10 feet, which equal 20
feet apart for isolation of the grounding electrodes.  Normally the author, for improved safety the distance is multiplies by
20% which equals 22 feet apart gained from experience dealing with grounding electrodes fields for lightning protection.

There have been several thousand installations where the multigrounded distribution system’s primary neutral has
been isolated from the secondary neutral system preventing stray current from flowing into the facility, providing safety
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from electrical shocks to humans and preventing the continuous flow of electricity through the body of dairy cow which
results in harming them.  When dairy cows are shocked it prevents them from drinking 40 gallons per day in order to
produce milk, and shocking them when in the dairy parlor restricting them from dropping their milk.  If a dairy cow is not
milked out completely she can develop mastitis which leads to other serious complications and eventually ground beef.

Persons have been shocked in indoor and outdoor showers.  In addition, persons have been shocked in hot tubs.  I
have personally inquire into in detail swimming pools where not only have persons been shocked, but have been
sufficiently shocked that their muscles froze and they sank to the bottom and drowned.  This is a very serious problem
and a solution is to install an isolation transformer that separates the primary neutral from the secondary neutral.

Your help is needed to allow the separation of primary neutrals from the secondary neutrals thus stopping the flow of
dangerous and hazardous stray current from entering homes and dairies.

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

_______________________________________________________________________________________________
5-93     Log #3383  NEC-P05

_______________________________________________________________________________________________
David A. Williams, Delta Township

Revise text to read as follows:

Building(s), or structure(s), and equipment supplied by outdoor feeder(s) or branch circuit(s)
shall have a grounding electrode or grounding electrode system installed in accordance with Part III of Article 250. The
grounding electrode conductor(s) shall be connected in accordance with 250.32(B) or (C). Where there is no existing
grounding electrode, the grounding electrode(s) required in 250.50 shall be installed.

This section is easily understood when it comes to buildings. The term structure although defined in
article 100 is easily misunderstood. By adding the term “Equipment” supplied by a feeder or branch circuit will make the
requirements of 250.32 easier to apply. RV park pedistals are required to be grounded per Article 250. There was a
proposal in the 2008 cycle to state that an RV pedistal is not a structure and not be required to have a grounding
electrode. The panel 19 statement confirmed that a RV pedistal is a structure and needs to comply with 250.32. The
code section was not amended and the confusion continues. This change will alliviate many of the misinterruptions by
the use of the term “structure” when actually we have equipment supplied by an outdoor feeder.
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_______________________________________________________________________________________________
5-94     Log #3307  NEC-P05

_______________________________________________________________________________________________
Elliot Rappaport, Coconut Creek, FL

Revise text to read as follows:

The conductor is for the principle purpose of “bonding” not for “grounding” to earth.
This proposal is one of a series of proposals to replace, throughout the Code, the term “grounding” with “bonding”

where appropriate.
As used in the Code, “grounding” is a well defined term and refers to connecting to the earth or ground for any one of a

number of reasons.  Similarly, “bonding” is the connection of two bodies together to form a continuous electrical path.
The term “equipment grounding conductor” has a definite purpose that is not uniquely expressed in the term.  As a
result, there is a misconception that “grounding” will make a system safe.  On the contrary, connecting equipment to
ground without providing the bonding connection back to the source can make the equipment less safe.

The purpose of the “equipment grounding conductor (EGC) is to provide a low impedance path from a fault at
equipment “likely to become energized” to the source of the electrical current (transformer, generator, etc,).  If it is
argued that the purpose is to connect the equipment to ground, then the requirement of 250.4(A)(5) that “the earth shall
not be considered as an effective ground fault path” would no longer be valid because fault current would then be
intended to flow to the ground (earth).

From the conductor sizing requirements of 250.122, and specifically 250.122(B), it is apparent that the purpose of the
EGC is related to connection (bonding) to the source of power rather than connection to ground.  If the principle purpose
was the connection to ground, then the sizing requirements would be less important since near equipotential conditions
can be achieved with much smaller conductors.

The fundamentals of these proposals are to clearly state that “systems” are “grounded” and “equipment” is “bonded”.
The fact that the bonding conductor may be grounded also is secondary to the primary function of bonding.

This proposal proposes changing the word “grounding” to “bonding”, where appropriate, throughout the Code.  It is
clear that there are many places where “grounding” is used to identify the connection to earth (grounding electrode
conductor) and “grounding” should remain.  Additionally, the expression “EGC” should be changed to “EBC”, “equipment
bonding conductor” for consistency.
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_______________________________________________________________________________________________
5-95     Log #2079  NEC-P05

_______________________________________________________________________________________________
Phil Simmons, Simmons Electrical Services

Revise text to read as follows:

The frame of a portable generator shall not be required to be connected to a grounding
electrode as defined in 250.52 for a system supplied by the generator under the following conditions:

(1) The generator supplies only equipment mounted on the generator, cord-and-plug-connected equipment through
receptacles mounted on the generator, or both, and

(2) The normally non–current-carrying metal parts of equipment and the equipment grounding conductor terminals of
the receptacles are connected to the generator frame.

The frame of a vehicle shall not be required to be connected to a grounding
electrode as defined in 250.52 for a system supplied by a generator located on this vehicle under the following
conditions:

(1) The frame of the generator is bonded to the vehicle frame, and
(2) The generator supplies only equipment located on the vehicle or cord-and-plug-connected equipment through

receptacles mounted on the vehicle, or both equipment located on the vehicle and cord-and-plug-connected equipment
through receptacles mounted on the vehicle or on the generator, and

(3) The normally non–current-carrying metal parts of equipment and the equipment grounding conductor terminals of
the receptacles are connected to the generator frame.

Informational Note: See 250.30 for grounding and bonding connections if portable or vehicle-mounted generators
supply supplying fixed wiring systems, see 250.30.

It is proposed to reorganize the section for clarity and to emphasize the bonding of the grounded
conductor to the frame of the portable and vehicle-mounted generator. A ground-fault return path is not provided if the
grounded conductor is not connected to the frame and to the equipment grounding conductor. Several manufacturers of
portable generators identify their unit as having a “floating neutral”. An “effective ground-fault return path” as required in
250.4 is not provided if the neutral is “floating”.

_______________________________________________________________________________________________
5-96     Log #3342  NEC-P05

_______________________________________________________________________________________________
Michael O. Flegel, Reliance Controls Corporation

Revise text to read as follows:
Informational Note:  For grounding portable generators supplying fixed premises wiring systems, see Section 250.30.

This note is confusing some people because they have a different idea of what “fixed” wiring is.

_______________________________________________________________________________________________
5-97     Log #3384  NEC-P05

_______________________________________________________________________________________________
David A. Williams, Delta Township

Revise text to read as follows:
For outdoor permanently installed generators the frame of a generator shall

be connected to a grounding electrode as defined in 250.52.
Generators installed outside need a grounding electrode system installed at the generator to disappate

high voltage surges.
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_______________________________________________________________________________________________
5-98     Log #3014  NEC-P05

_______________________________________________________________________________________________
Eric Stromberg, Stromberg Engineering, Inc.

Revise text to read as follows:
The grounded system neutral point conductor from the neutral point

of the transformer or generator to its connection point to the grounding impedance shall be fully insulated.
The grounded system neutral point conductor shall have an ampacity of not less than the maximum current rating of

the grounding impedance but in no case shall the grounded system neutral point conductor be smaller than 8 AWG
copper or 6 AWG aluminum or copper-clad aluminum.

It is misleading to refer to this conductor as a “Grounded system conductor.” This is because, during a
ground-fault condition, this conductor might be energized to 277 Volts. Also, I have seen electrical contractors identify
this conductor with white tape, thinking that it was a grounded conductor. Also, the phrase “grounded conductor” might
lead one to believe that Art. 200 applies to this conductor.

As an alternative, “Neutral Point to Grounding Impedance Conductor” could be used. This is the exact wording that
describes this same conductor in 250.36(D)

_______________________________________________________________________________________________
5-99     Log #3015  NEC-P05

_______________________________________________________________________________________________
Eric Stromberg, Stromberg Engineering, Inc.

Revise text to read as follows:
The grounding electrode conductor that

connects the grounded side of the grounding impedance to the grounding electrode system shall also be connected at
any point from the grounded side of the grounding impedance to the equipment grounding connection at the service
equipment, the source of the separately derived system, or the first system disconnecting means.

The purpose for this connection is that a fault-current path from the system back to the transformer
must be established. The existing defintion is accurate in its intent, but is confusing in its wording.
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_______________________________________________________________________________________________
5-100     Log #3308  NEC-P05

_______________________________________________________________________________________________
Elliot Rappaport, Coconut Creek, FL

Revise text to read as follows:
The grounding electrode conductor shall be connected at any

point from the grounded side of the grounding impedance to the equipment bonding conductor grounding connection at
the service equipment or first disconnecting means.

or
The grounding electrode conductor shall be connected at any

point from the grounded side of the grounding impedance to the service equipment grounding connection at the service
equipment or first disconnecting means.

The service equipment either has a location for service grounding or for equipment bonding
connection.

This proposal is one of a series of proposals to replace, throughout the Code, the term “grounding” with “bonding”
where appropriate.

As used in the Code, “grounding” is a well defined term and refers to connecting to the earth or ground for any one of a
number of reasons.  Similarly, “bonding” is the connection of two bodies together to form a continuous electrical path.
The term “equipment grounding conductor” has a definite purpose that is not uniquely expressed in the term.  As a
result, there is a misconception that “grounding” will make a system safe.  On the contrary, connecting equipment to
ground without providing the bonding connection back to the source can make the equipment less safe.

The purpose of the “equipment grounding conductor (EGC) is to provide a low impedance path from a fault at
equipment “likely to become energized” to the source of the electrical current (transformer, generator, etc,).  If it is
argued that the purpose is to connect the equipment to ground, then the requirement of 250.4(A)(5) that “the earth shall
not be considered as an effective ground fault path” would no longer be valid because fault current would then be
intended to flow to the ground (earth).

From the conductor sizing requirements of 250.122, and specifically 250.122(B), it is apparent that the purpose of the
EGC is related to connection (bonding) to the source of power rather than connection to ground.  If the principle purpose
was the connection to ground, then the sizing requirements would be less important since near equipotential conditions
can be achieved with much smaller conductors.

The fundamentals of these proposals are to clearly state that “systems” are “grounded” and “equipment” is “bonded”.
The fact that the bonding conductor may be grounded also is secondary to the primary function of bonding.

This proposal proposes changing the word “grounding” to “bonding”, where appropriate, throughout the Code.  It is
clear that there are many places where “grounding” is used to identify the connection to earth (grounding electrode
conductor) and “grounding” should remain.  Additionally, the expression “EGC” should be changed to “EBC”, “equipment
bonding conductor” for consistency.
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_______________________________________________________________________________________________
5-101     Log #2533  NEC-P05

_______________________________________________________________________________________________
William Gross, Electric Service of Clinton

Revise text to read as follows:
(G) Equipment Bonding Jumper Size. The equipment bonding jumper shall be sized in accordance with (1) or (2) as

follows:
(1) If the grounding electrode connection is made at the grounding impedance, the equipment bonding jumper shall be

sized in accordance with  250.66, based on the size of the service entrance conductors for a service or the derived
phase conductors for a separately derived system. 250.28 (A) through (D).

The current rule implies that only table 250.66 be used for this bonding jumper. The largest bonding
jumper from this table is 3/0 AWG copper or 250 kcmil aluminum. Since these types of systems can have ungrounded
phase conductors larger than 1100 kcmil copper or 1750 aluminum the equipment bonding jumper should be more
correctly sized by using Table 250.66 and the 12 ½ percent rule when the ungrounded conductors exceed the table
250.66 in order to carry the potential current from a phase to phase  fault. Section 250.102 (C) covers bonding jumper
sizing for the supply side.

_______________________________________________________________________________________________
5-102     Log #1377  NEC-P05

_______________________________________________________________________________________________
Paul J. Cawley, Paul J. Cawley Electrical Contractor

Installing "Patent Pending" grounding vault for grounding to reinforcing rod in concrete pads.
Please see supporting material. We anticipate starting to manufacture in June 2012.

The problem that would be resolved is the rebar sticking out of the floor for grounding, causing hazard
and is not what I would consider neat and workmanlike manner. My "patent pending" vault would solve both problems.

Note:  Supporting material is available for review at NFPA Headquarters.
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_______________________________________________________________________________________________
5-103     Log #177  NEC-P05

_______________________________________________________________________________________________
Gerald Newton, electrician2.com (National Electrical Resource Center)

Add new text to read as follows:

A grounding electrode conductor shall not be used as an equipment  grounding conductor.
This is companion proposal to the change made in the 2011 Code at 250.121 that says an equipment

grounding conductor shall not be used as a grounding electrode conductor.
The grounding electrode conductor (GEC) is intended to help direct lightning-induced energy to the earth, while an

equipment grounding conductor (EGC) is intended to provide a low-impedance ground-fault current path to the source to
operate overcurrent devices in the event of a ground fault. The requirements for sizing are also different. An EGC is
sized in accordance with 250.122, while a GEC is sized using 250.66. Because these conductors have different rules,
different sizing requirements, and different installation requirements, this proposal is to clarify that one conductor can’t fill
the roles of both a GEC and an EGC.

In 1975 at a major industrial installation in Alaska the EGCs were found missing from cables to be installed in cable
trays and raceways.  Because this was a major installation and there was insufficient time to reorder the cables the
engineers substituted the GECs for the EGCs throughout the system.  There were no rules in the NEC that prevented
this anomaly.

At this facility high impedance grounding systems were used.  25 years later a 480 volt ground fault occurred on one
phase.  Because of weather conditions the fault was not located and allowed to persist for several months until a second
ground fault occurred on the same system on a different phase causing a phase to phase ground fault.  Because the
grounding electrode system was used as an equipment grounding conductor and had too high of an impedance the
second ground fault caused an arcing fault but did not trip the circuit breaker.  This arcing occurred in a Class I division I
hazardous location.  The arcing was found by workers in the area.

_______________________________________________________________________________________________
5-104     Log #1946  NEC-P05

_______________________________________________________________________________________________
Jonathan  R. Althouse, Michigan State University

Add a last sentence and exception to this subsection to read as follows:
Interior metal water piping located more than 1.52 m (5 ft) from the point of entrance to the building shall not be used as
a part of the grounding electrode system or as a conductor to interconnect electrodes that are part of the grounding
electrode system.

This is the exact same language that was in the 2008 edition of the NEC.  In the 2011 edition of the
NEC this language was deleted from this section, modified and moved to a new paragraph (C) of 250.68 dealing with
grounding electrode conductor and bonding jumper connection to grounding electrodes.  The modification when placed
in 250.68(C) was a change from “shall not be used” to shall be permitted to be connected.  It would appear that it is no
longer required to connect to a metal underground water piping system being used as a grounding electrode within 1.52
m (5 ft) of the point where the metal water pipe enters the building as long as the requirement for bonding jumpers in
250.53(D) are satisfied.  If this is the intent than this proposal should be rejected.  If this is not the intent the language of
this section needs to be changed to make the intent clear.  Also based upon the language in 250.68(C)(1) there seems
to be no need for the exception.  250.53(C)(1) needs to be a “shall not” statement not a “shall be permitted” statement to
require an exception.
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_______________________________________________________________________________________________
5-105     Log #2080  NEC-P05

_______________________________________________________________________________________________
Phil Simmons, Simmons Electrical Services

Revise text to read as follows:
The metal frame of the building or structure that is connected to the

earth by having one or more of the following methods:
(1) Aat least one structural metal member that is in direct contact with the earth for 3.0 m (10 ft) or more, with or

without concrete encasement.
(2) Hold-down bolts securing the structural steel column that are connected to a concrete-encased electrode that

complies with 250.52(A)(3) and is located in the support footing or foundation. The hold-down bolts shall be connected
to the concrete-encased electrode by welding, exothermic welding, the usual steel tie wires, or other approved means.

The Panel improved the definition from the previous editions by revisions made to this section in the
2011 NEC. However, the present provision of creating a metal structure grounding electrode by connection to a
concrete encased electrode should be deleted.

If this is done, the definition of a metal frame grounding electrode will stand alone like the other descriptions of
grounding electrodes in 250.52(A).

In reality, if the metal frame of a building or structure does not itself make an earth connection, it is acting as a
grounding electrode conductor or a bonding conductor but not a grounding electrode.

This proposed change, if accepted, would bring the description of a grounding electrode consisting of the metal frame
of a building or structure into harmony with the definition of “Grounding Electrode” in Article 100. The grounding
electrode is the conductive object that makes direct connection to the earth.

_______________________________________________________________________________________________
5-106     Log #2968  NEC-P05

_______________________________________________________________________________________________
Paul Dobrowsky, Holley, NY

Revise as follows:
(2)Metal Frame of the Building or Structure. The metal frame of the building or structure that is connected to the earth by
one or more of the following methods:  (1) At with at least one structural metal member that is in direct contact with the
earth for 3.0 m (10 ft) or more, with or
without concrete encasement.
(1) At least one structural metal member that is in direct contact with the earth for 3.0 m (10 ft) or more, with or without
concrete encasement.
(2) Hold-down bolts securing the structural steel column that are connected to a concrete-encased electrode that
complies with 250.52(A)(3) and is located in the support footing or foundation. The hold-down bolts shall be connected
to the concrete-encased electrode by welding, exothermic welding, the usual steel tie wires, or other approved means.

This is an effort to further improve this section as was done in the 2011 NEC and have the grounding
electrode descriptions be consistent with the definition of a grounding electrode. An electrode has to be in contact with
the earth to be considered an electrode. If it is used as a conductor or connection to something else that is in the earth
the requirements belong in that section. A companion proposal has been submitted to insert the existing text of (2) into
250.68(C)(2)(a).
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_______________________________________________________________________________________________
5-107     Log #619  NEC-P05

_______________________________________________________________________________________________
James E. Brunssen, Telecordia Technologies Inc. / Rep. Alliance for Telecommunications Industry Solutions

(ATIS)
Move the paragraph beginning “Metallic components shall be encased …” so that it is flush with the

left margin.
The present format for the paragraph has it indented directly under item “(2) Bare copper conductor..”

and may be interpreted as applying only to item (2).  It should apply to both items (1) and (2).  The informational note
should remain indented as that is the format applied throughout the NEC.

_______________________________________________________________________________________________
5-108     Log #1925  NEC-P05

_______________________________________________________________________________________________
Thomas Guida, TJG Services, Inc. / Rep. CommScope Broadband Products

Revise text to read as follows:
Bare copper conductor not smaller than 4 AWG or bare 40% conductivity copper-clad steel conductor not smaller than

1 AWG.
Copper –clad steel conductors are manufactured specifically for use as grounding conductors. They

have been widely and effectively used in utility applications. The IEEE Standard for Qualifying Permanent Connections
Used in Substation Grounding (IEEE 837) includes testing for copper-clad steel. The UL 467 Standard for Grounding
and Bonding Equipment includes provisions for copper-clad steel for grounding rod electrodes to be directly in contact
with earth as permitted in 250.52(A)(5) of this code.  Copper-clad steel conductors are stronger than copper or
aluminum conductors. Copper-clad steel conductors are much less valuable as scrap and therefore much less likely to
be stolen in systems where they may be exposed to the public.

As with all grounding conductors, the major issue is the ability of the conductor to handle high fault currents. The
attached fusing current tables for 40 and 30 percent conductivity copper-clad steel compared to copper demonstrate the
ability of these conductors to withstand those currents. Also attached is a report that details the testing on which these
tables are based.

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

_______________________________________________________________________________________________
5-109     Log #704  NEC-P05

_______________________________________________________________________________________________
Clinton Bret Stoddard, City of Rexburg

Add new text to read as follows:
Informational Note: In cold weather climates, some concrete is placed (poured) containing accelerators such as

calcium, to accelerate the hydrating (curing) process and can deteriorate the steel reinforcing rods along with the copper
conductor. Installing a bare copper conductor out of the concrete can enhance this process. A steel reinforcing rod
installed out of the concrete to tie on to can help eliminate this process.

By changing the way concrete encased electrodes are installed in cold weather climates, we can help
eliminate the problem with the copper conductor and the steel reinforcing rods deteriorating with the use of concrete
hydrating accelerators. These accelerators can have an extremely harmful effect on copper conductors and steel
reinforcing rods when in direct contact with one another. The copper conductor and the steel reinforcing rods deteriorate
at a higher rate under these conditions which can adversely affect the continuity of the concrete encased electrode
which in turn removes the effectiveness of the grounding electrode system directly.
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_______________________________________________________________________________________________
5-110     Log #1948  NEC-P05

_______________________________________________________________________________________________
Jonathan  R. Althouse, Michigan State University

Delete the words “encircling the building or structure,” and the comma following the word earth in
this subsection so that it will read as follows:

A ground ring encircling the building or structure, in direct contact with the earth, consisting of at least
6.0 m (20 ft) of bare copper conductor not smaller than 2 AWG.

I have installed and measured the resistance to earth of all types of grounding electrodes including
ground rings and it makes no difference whether or not the ground ring encircles a building.  If a ground ring is specified
as a grounding electrode for a building or structure in order to encircle the structure a very large quantity of copper wire
is required in most cases where a ground ring of specified dimensions at one side of a building may be adequate.

_______________________________________________________________________________________________
5-111     Log #1093  NEC-P05

_______________________________________________________________________________________________
C. Douglas White, CenterPoint Energy, Inc. / Rep. Edison Electric Institute/EL&P

Add the following as new electrode defined in 250.52.  Suggest number as 250.52(A)(9)

A system of horizontal interconnected bare copper conductors, a minimum 2 AWG, buried in the earth a minimum
depth of 30 inches. The grid shall have an area not less than 3 m (10 feet) square and shall extend a minimum of 1 m
(36 in) outside of the outer perimeter of the equipment served. The minimum spacing between parallel conductors shall
be 2 feet and the conductors shall be bonded at each crossover point. Alternate designs shall be permitted under
engineering supervision.

Informational note:  A grounding grid is typically supplemented by other grounding electrodes, such as ground rods, to
lower the overall resistance with respect to remote earth.  Refer to IEEE 80-2000 for information on the design and
installation of grounding grids.

This proposal was created by a task group consisting of Doug White (Chair), Paul Dobrowsky, Chuck
Mello, and Daleep Mohla. This proposal is in addition to and intended to compliment the High Voltage Task Group work
in the 2014 NEC cycle.

Grounding grids have been long recognized by IEEE 80, IEEE 142, engineering design specification, and other
standards as a suitable electrode. These applications in particular apply for outdoor substations and outdoor equipment
installations but have also been applied for equipment installed in buildings or structures.  Ground grids are not
specifically recognized by the National Electrical Code and there are cases where extensive grounding grids covering
100s of square feet are being required to have two ground rods installed which add no value other than the ground rods
are recognized by the NEC.  Ground grids are applied to systems of all voltages therefore the placement in section
250.52(A) is appropriate.  While the general practice is for ground grids to be designed by engineers knowledgeable in
this area this new text in the NEC provides specific minimum prescriptive requirements for the installer and inspector.
These requirements were developed based on accepted existing requirements for ground rings, and minimum
dimensions for other accepted electrodes.  This proposal has a companion proposal to address additional requirements
applicable to installations over 1000 Volts.
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_______________________________________________________________________________________________
5-112     Log #1926  NEC-P05

_______________________________________________________________________________________________
Thomas Guida, TJG Services, Inc. / Rep. CommScope Broadband Products

Revise text to read as follows:
Where the supplemental electrode is a rod, pipe or

plate electrode, that portion of the bonding jumper that is the sole connection to the supplemental grounding electrode
shall not be required to be larger than 6 AWG copper wire or , 4 AWG aluminum  wire or 2 AWG 40% conductivity
copper-clad steel wire.

Copper –clad steel conductors are manufactured specifically for use as grounding conductors. They
have been widely and effectively used in utility applications. The IEEE Standard for Qualifying Permanent Connections
Used in Substation Grounding (IEEE 837) includes testing for copper-clad steel. The UL 467 Standard for Grounding
and Bonding Equipment includes provisions for copper-clad steel for grounding rod electrodes to be directly in contact
with earth as permitted in 250.52(A)(5) of this code.  Copper-clad steel conductors are stronger than copper or
aluminum conductors. Copper-clad steel conductors are much less valuable as scrap and therefore much less likely to
be stolen in systems where they may be exposed to the public.

As with all grounding conductors, the major issue is the ability of the conductor to handle high fault currents.  I have
provide  fusing current tables for 40 and 30 percent conductivity copper-clad steel compared to copper demonstrate the
ability of these conductors to withstand those currents. Also provided is a report that details the testing on which these
tables are based.

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

_______________________________________________________________________________________________
5-113     Log #695  NEC-P05

_______________________________________________________________________________________________
Mario L. Mumfrey, Cincinnati, OH

Add new text to read as follows:
Where used as a grounding electrode, a concrete-encased electrode shall be

supplemented by an additional electrode of an other type specified in 250.52(A)(1) through (A)(8). If the supplemental
electrode is of the rod, pipe, or plate type, it shall comply with 250.53(A).

In many new installations it is becoming more apparent that plastic water service is the preference of
choice where it supplies a building or structure. This may leave the concrete- encased electrode, if present, the sole
electrode used to ground the service where it is required to be grounded and without the benefit of a supplement to aid
in a shunt for fault current or system failure. It is simply not realistic to assume a single electrode with a #4 awg copper
conductor is sufficient when most other electrodes are required to be supplemented. There is also little assurance that
the concerns mentioned in the informational note of 250.52(A)(3) are addressed and confirmed. This made electrode
could in fact be useless if not in direct contact with the earth due to factors beyond the control of the electrical
contractor. This code section is needed for uniformity, clarity and safety and must be given consideration.
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_______________________________________________________________________________________________
5-114     Log #696  NEC-P05

_______________________________________________________________________________________________
Mario L. Mumfrey, Cincinnati, OH

Add new text to read as follows:
Where no other grounding electrode exist, as specified in 250.50, a

concrete-encased electrode shall be supplemented by a rod, pipe, or plate type and shall comply with 250.53(A).
In many new installations it is becoming more apparent that plastic water service is the preference of

choice where it supplies a building or structure. This may leave the concrete- encased electrode, if present, the sole
electrode used to ground the service where it is required to be grounded and without the benefit of a supplement to aid
in a shunt for fault current or system failure. It is simply not realistic to assume a single electrode with a #4 awg copper
conductor is sufficient when most other electrodes are required to be supplemented. There is also little assurance that
the concerns mentioned in the informational note of 250.52(A)(3) are addressed and confirmed. This made electrode
could in fact be useless if not in direct contact with the earth due to factors beyond the control of the electrical
contractor. This code section is needed for uniformity, clarity and safety and must be given consideration.

_______________________________________________________________________________________________
5-115     Log #1927  NEC-P05

_______________________________________________________________________________________________
Thomas Guida, TJG Services, Inc. / Rep. CommScope Broadband Products

Revise text to read as follows:
The grounding electrode conductor  shall be of copper, copper-clad

steel, aluminum or copper-clad aluminum. The material selected shall be resistant to any corrosive condition existing at
the installation or shall be protected against corrosion. The conductor shall be solid or stranded, insulated, covered or
bare.

Copper –clad steel conductors are manufactured specifically for use as grounding conductors. They
have been widely and effectively used in utility applications. The IEEE Standard for Qualifying Permanent Connections
Used in Substation Grounding (IEEE 837) includes testing for copper-clad steel. The UL 467 Standard for Grounding
and Bonding Equipment includes provisions for copper-clad steel for grounding rod electrodes to be directly in contact
with earth as permitted in 250.52(A)(5) of this code.  Copper-clad steel conductors are stronger than copper or
aluminum conductors. Copper-clad steel conductors are much less valuable as scrap and therefore much less likely to
be stolen in systems where they may be exposed to the public.

As with all grounding conductors, the major issue is the ability of the conductor to handle high fault currents.  I have
provide  fusing current tables for 40 and 30 percent conductivity copper-clad steel compared to copper demonstrate the
ability of these conductors to withstand those currents. Also provided is a report that details the testing on which these
tables are based.

Note:  Supporting material is available for review at NFPA Headquarters.
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_______________________________________________________________________________________________
5-116     Log #2283  NEC-P05

_______________________________________________________________________________________________
Joseph Bellantoni, Rivers Electrical

Revise text to read as follows:
250.64 Grounding Electrode Conductor Installation.
Grounding electrode conductors at the service, at each building or structure where supplied by a feeder(s) or branch

circuit(s), or at a separately derived system shall be installed as specified in 250.64(A) through (F).
(A) Aluminum or Copper-Clad Aluminum Conductors.  Bare aluminum or copper-clad aluminum grounding electrode

conductors shall not be used where in direct contact with masonry or the earth or where subject to corrosive conditions.
Where used outside aluminum or copper clad aluminum grounding electrode conductors shall not be terminated within
450 mm (18. in.) of the earth.

The opening sentence of 250.64(A) prohibits the use of aluminum or copper clad aluminum conductors
in direct contact witht he earth or masonry.  Electrodes listed in 250.52(A)(3), (A)(4), (A)(5), (A)(7) and (A)(8) require the
installation of the electrode to be below grade as found in 250.53(F),(G),(H), or encased in concrete.  This makes the
last sentence of the code rule unnecessary.

_______________________________________________________________________________________________
5-117     Log #258  NEC-P05

_______________________________________________________________________________________________
Gerald Newton, electrician2.com (National Electrical Resource Center)

Revise text to read as follows:

Where exposed, a grounding electrode conductor or its enclosure shall be securely fastened to the surface on which it
is carried. Where the grounding electrode conductor remains exposed Ggrounding electrode conductors shall be
permitted to be installed on or through framing members. A 4 AWG or larger copper or aluminum grounding electrode
conductor shall be protected if exposed to physical damage. A 6 AWG grounding electrode conductor that is free from
exposure to physical damage shall be permitted to be run along the surface of the building construction without metal
covering or protection if it is securely fastened to the construction; otherwise, it shall be protected in rigid metal conduit
(RMC), intermediate metal conduit (IMC), rigid polyvinyl chloride conduit (PVC), reinforced thermosetting resin conduit
(RTRC), electrical metallic tubing (EMT), or
cable armor. Grounding electrode conductors smaller than 6 AWG shall be protected in RMC, IMC, PVC, RTRC, EMT,
or cable armor.

If walls are covered the GEC would be subject to damage when walls are modified by other trades
people during the lifetime of an installation.  The discontinuity of the GEC does not cause immediate indicators that
would alert persons that the conductor was inadvertently opened during the installation of a door or window, or the
removal of a wall.

Also, if a grounding electrode conductor is installed through framing members and the walls are covered there is no
way to remove and replace the GEC if the service is upgraded without removing the wall covering.

Also, if the GEC is installed on the framing members it is subject to damage during installation of wall coverings.
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_______________________________________________________________________________________________
5-118     Log #1085  NEC-P05

_______________________________________________________________________________________________
Michelle Laramee, MAL Management Group LLC dba ByerSource

Revise text to read as follows:
(B) Securing and Protection Against Physical Damage.
Where exposed, a grounding electrode conductor or its enclosure shall be securely fastened to the surface on which it

is carried. Grounding electrode conductors shall be permitted to be installed on or through framing members. A 4 AWG
or larger copper or aluminum grounding electrode conductor shall be protected if exposed to prevent physical damage.
A 6 AWG grounding electrode conductor that is free from exposure to physical damage shall be permitted to be run
along the surface of the building construction without metal covering or protection even if it is securely fastened to the
construction;. otherwise, it Both shall be protected in rigid metal conduit (RMC), intermediate metal conduit (IMC), rigid
polyvinyl chloride conduit (PVC), reinforced thermosetting resin conduit (RTRC), electrical metallic tubing (EMT), or
cable armor. Grounding electrode conductors smaller than 6 AWG shall be protected in RMC, IMC, PVC, RTRC, EMT,
or cable armor.

The modified specification is a proposal to always provide protective covering of ground conductors.
The way the specification is written today allows the installer to declare if the conductor could be physically damaged.
This statement is to loosely written because it leaves the decision to the installer and they may not make the right
decision.

On two different occasions my colleague (licensed electrician) actually witnessed a child tripping on a loosely hung
ground wire (see exhibit  "A" in supporting material) and swinging a bat at an enclosure that the wire extracts from. Both
are extremely dangerous situations. We believe that any ground conductor exiting any type of device or enclosure shall
be protected.

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

_______________________________________________________________________________________________
5-119     Log #2967  NEC-P05

_______________________________________________________________________________________________
Paul Dobrowsky, Holley, NY

Replace existing text as follows;
250.64(C) Splices and Connections
Grounding electrode conductors and bonding jumpers used to connect grounding electrodes shall be spliced or
connected using one or more of the following;
(1) Pressure connectors listed as grounding and bonding equipment
(2) The exothermic welding process
(3) Terminations within equipment using accessory devices such as terminal bars
(2) Sections of busbars shall be permitted to be connected together to form a grounding electrode conductor.
(3) Bolted, riveted, or welded connections of structural metal frames of buildings or structures.
(4) Threaded, welded, brazed, soldered or bolted-flange connections of metal water piping.
Splices and connections made underground shall be suitable for that location.

The existing requirement begins by prohibiting splices then permits them to be spliced.
Requiring irreversible connections for splices does not make sense when the terminations of the grounding electrode
conductor do not have to be made using only non-irreversible connections. A common reason given it to prevent the
grounding electrode conductor from being disconnected. It is easy to disconnect the conductor at the terminations, at
busbar locations, or even to cut it, but those connections are acceptable. The connections and splices for conductors
that carry fault current do not have this same requirement. Bonding jumpers for grounding electrodes were included to
be consistent with their application.
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_______________________________________________________________________________________________
5-120     Log #2506  NEC-P05

_______________________________________________________________________________________________
Mark T. Rochon, Peabody, MA

Revise text to read as follows:
Connection to an aluminum or copper busbar not less than 6 mm × 50 mm (1/4 in. × 2 in. × length).

This busbar is being confused with a 1/4 in. ground bar used for #14 thru #4 equipment grounding
conductors with add on spare foot lugs for larger conductors.

_______________________________________________________________________________________________
5-121     Log #3076  NEC-P05

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

Revise the first paragraph as follows:
A common grounding electrode conductor and grounding

electrode conductor taps shall be installed. The common grounding electrode conductor shall be sized in accordance
with 250.66, based on the sum of the circular mil area of the largest ungrounded service-entrance conductor( s). If the
service-entrance conductors connect directly to a service drop or overhead service conductors, or to a service lateral or
underground service conductors, the common grounding electrode conductor shall be sized in accordance with Table
250.66, Note 1.

This provision does not conform to the redefinition of service terms in the 2011 NEC.

_______________________________________________________________________________________________
5-122     Log #254  NEC-P05

_______________________________________________________________________________________________
Kurt Goodson, Hewlett Packard

Revise text to read as follows:
Ferrous metal enclosures for grounding electrode conductors

shall be electrically continuous from the point of attachment to cabinets or equipment to the grounding electrode and
shall be securely fastened to the ground clamp or fitting. Nonferrous metal enclosures shall not be required 10 be
electrically continuous. Ferrous metal enclosures that are not physically continuous from cabinets or equipment to the
grounding electrode shall be made electrically continuous by bonding each end of the raceway or enclosure to the
grounding electrode conductor. Bonding methods in compliance with 250.92(B) for installations at service equipment
locations and with 250.92(B)(2) through (8 )(4) for other than service equipment locations shall apply at each end and to
all intervening ferrous raceways, boxes, and enclosures between the cabinets or equipment and the grounding
electrode.

The bonding jumper for a grounding electrode conductor
raceway or cable armor shall be the same size as, or larger than, the enclosed grounding electrode conductor. If a
raceway is used as protection for a grounding electrode conductor, the installation shall comply with the requirements of
the appropriate raceway article.

Current verbiage of 250.64E, "Ferrous metal enclosures for grounding electrode conductors shall be
electrically continuous .. . " might imply that an electrode grounding conductor in a ferrous raceway system that includes
sections of flexible metal conduit, liquidtight flexible metal conduit, or flexible metallic tubing is acceptable. However,
flexible metal conduit, liquidtight flexible metal conduit, and flexible metallic tubing do not have the ampacity to conduct
the fault currents that might be imposed on the raceway system. For detailed supporting documentation including
photos, please review associated MicroSoft Power Point file: 2014 250.64E Code Change Proposal.ppt which I have
provided.

Note:  Supporting material is available for review at NFPA Headquarters.
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_______________________________________________________________________________________________
5-123     Log #2254  NEC-P05

_______________________________________________________________________________________________
Richard A. Janoski, Finleyville, PA

Add neew text to read as follows:
If a building or other structure is served by

multiple feeders on the load side of a service as permitted in 225.30, grounding electrode connections shall be made in
accordance with 250.64 (E)(1),(E)(2), or (E)(3).

A common grounding electrode conductor and grounding
electrode conductor taps shall be installed. The common grounding electrode conductor shall be sized in accordance
with 250.66, based on the sum of the circular mil area of the largest ungrounded feeder conductor(s).

A grounding electrode conductor tap shall extend to the inside of each feeder disconnecting means enclosure.
The grounding electrode conductor taps shall be sized in accordance with 250.66 for the largest feeder conductor

serving the individual enclosure. The tap conductors shall be connected to the common grounding electrode conductor
by one of the following methods in such a manner that the common grounding electrode conductor remains without a
splice or joint:

(1) Exothermic welding.
(2) Connections listed as grounding and bonding equipment.
(3) Connections to an aluminum or copper busbar not less than 6 mm x 50 mm (1/4 in. × 2 in.). The busbar shall be

securely fastened and shall be installed in an accessible location. Connections shall be made by a listed connector
or by the exothermic welding process. If aluminum busbars are used, the installation shall comply with 250.64 (A).

A grounding electrode conductor shall be connected between the
equipment grounding conductor in each feeder disconnecting means enclosure and the grounding electrode system,
except as permitted in 250.32 (8)(1 )Ex. Each grounding electrode conductor shall be sized in accordance with 250.66
based on the feeder conductor(s) supplying the individual feeder disconnecting means.

A grounding electrode conductor shall be connected to the equipment grounding conductor(s)
in a junction box, panelboard, or similar enclosure located immediately inside or outside the separate building or
structure.

The connection shall be made with exothermic welding or a connector listed as grounding and bonding equipment. The
grounding electrode conductor shall be sized in accordance with 250.66 based on the feeder conductor(s) at the
common location where the connection in made.

I have lettered this proposal as 250.64 (E) because of of the relation to 250.64 (O) regarding "Multiple
Disconnecting Means". This will advance current Sections (E) and (F) forward a letter.
The opening paragraph in Section 250.64 states that, "Grounding electrode conductors at the service, at each building

or structure where supplied by a feeder(s) or branch circuit(s), or at a separately derived system shall be installed as
specified in 250.64 (A) through (F). Section 250.64 (0) covers services with multiple disconnecting means enclosures,
but the Code currently does not provide clear provisions to address the installation of grounding electrode conductors at
a building or other structure supplied by multiple feeders with multiple disconnecting means, as permitted in 225.30. The
new wording will address, the rules for a grounding electrode conductor tap for the feeders, the sizing of each feeder to
building or structure will be clarified, and a "Common Location" for the grounding electrode conductor connection to the
equipment grounding conductor at a location immediately inside or outside the building or structure will be emphasized.

In assembling the new wording, I attempted to not deviate too greatly from the framework put into place by 250.64 (0),
technical changes were necessary. In sub-section one, the reference to connections to a service drop or lateral was
deleted as it was not pertinent. In sub-section two, removal of wording referencing connections of the grounding
electrode conductor to the grounded conductor, except as permitted in 250.32 was a necessary addition. The new
wording regarding connections of the grounding electrode conductor to the equipment grounding conductor, was
referenced by section 250.32 (8)(1). The new wording in sub-section three is borrowed from 250.32 (0){3). The wording
in current 250.64 (0){3) referring to "the grounding electrode conductor being connected to the grounded service
conductor(s) in a wireway or other accessible enclosure on the supply side of the service disconnecting means." was
excluded; it does not fully apply to feeders. The sizing of the grounding electrode conductor{s) through out the new
Section is referenced from 250.32 (E).
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_______________________________________________________________________________________________
5-124     Log #2081  NEC-P05

_______________________________________________________________________________________________
Phil Simmons, Simmons Electrical Services

Revise text to read as follows:

Ferrous metal enclosures for grounding electrode conductors shall be electrically continuous from the
point of attachment to cabinets or equipment to the grounding electrode and shall be securely fastened to the ground
clamp or fitting. The grounding electrode conductor shall be connected to the enclosing raceway at each end and to all
intervening ferrous raceways, boxes, and enclosures between the cabinets or equipment and the grounding electrode.
Ferrous metal enclosures that are not physically continuous from cabinets or equipment to the grounding electrode shall
be made electrically continuous by bonding each end of the raceway or enclosure to the grounding electrode conductor.

Nonferrous metal enclosures shall not be required to be electrically continuous.
Ferrous metal enclosures that are not physically continuous from cabinets or equipment to the grounding electrode

shall be made electrically continuous by bonding each end of the raceway or enclosure to the grounding electrode
conductor. Bonding methods in compliance with 250.92(B) for installations at service equipment locations and with
250.92(B)(2) through (B)(4) for other than service equipment locations shall apply at each end and to all intervening
ferrous raceways, boxes, and enclosures between the cabinets or equipment and the grounding electrode.

The bonding jumper for a grounding electrode conductor raceway or cable armor shall be the same size as,
or larger than, the enclosed grounding electrode conductor.

If a raceway is used as protection for a grounding electrode conductor, the installation shall
comply with the requirements of the appropriate raceway article.

Changes are intended to be editorial in nature including breaking up a really long single-paragraph
section into subsections and providing titles for the subsections.
Since the section clearly applies to ferrous metal enclosures, the present exclusion for other than ferrous metal
raceways is proposed for deletion.

_______________________________________________________________________________________________
5-125     Log #1783  NEC-P05

_______________________________________________________________________________________________
George M. Stolz, II, Quicksilver Electrical Training

Add the following text to 250.64(F)
(4) Grounding electrode conductors and bonding jumpers shall be permitted to be run to the items listed in 250.68(C).

Currently, 250.64(F) and 250.68(C) conflict. 250.64(F) mandates compliance with (1) through (3), and
the options presented in 250.68(C) are not listed or mentioned.
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_______________________________________________________________________________________________
5-126     Log #1922  NEC-P05

_______________________________________________________________________________________________
Thomas Guida, TJG Services, Inc. / Rep. CommScope Broadband Products

Revise table as shown to add columns for copper-clad steel:

***Insert Table 250.66 Here***
Copper –clad steel conductors are manufactured specifically for use as grounding conductors. They

have been widely and effectively used in utility applications. The IEEE Standard for Qualifying Permanent Connections
Used in Substation Grounding (IEEE 837) includes testing for copper-clad steel. The UL 467 Standard for Grounding
and Bonding Equipment includes provisions for copper-clad steel for grounding rod electrodes to be directly in contact
with earth as permitted in 250.52(A)(5) of this code.  Copper-clad steel conductors are stronger than copper or
aluminum conductors. Copper-clad steel conductors are much less valuable as scrap and therefore much less likely to
be stolen in systems where they may be exposed to the public.

As with all grounding conductors, the major issue is the ability of the conductor to handle high fault currents. I have
provided current tables for 40 and 30 percent conductivity copper-clad steel compared to copper demonstrate the ability
of these conductors to withstand those currents. I have also provided a report that details the testing on which these
tables are based.

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

_______________________________________________________________________________________________
5-127     Log #2244  NEC-P05

_______________________________________________________________________________________________
Steven R. Musial, II, CJL Engineering

Add text to read as follows:
Table 250.66 Grounding Electrode Conductor, Grounded Conductors and Bonding Jumpers for alternating current

systems per 250.28, 250.30, 250.35, 250.36, 250.64, 250.66, 250.102 and 250.104. (Note: This is a multiple purpose
grounding and bonding table).

Numerous grounding and bonding articles utilize this important table, yet there is no cross reference to
the related articles. This proposed change lets the reader know that there are several important related articles that
must be read and understood when using this table.

_______________________________________________________________________________________________
5-128     Log #3284  NEC-P05

_______________________________________________________________________________________________
James J. Rogers, Bay State Inspectional Agency

Revise text to read as follows:
Note I . Where multiple sets of service entrance conductors are used as permitted in 230.40, Exception No. 2, or as

referenced in 250.64(D)1 and (D)3, the equivalent size of the largest service-entrance conductor shall be determined by
the largest sum of the corresponding conductors of each set.

This will clarify that the method for calculating the size of a grounding electrode conductor when
multiple sets of service conductors are installed, whether they be the same size or different sizes, applies for
installations other than those described in 230.40, Exception No. 2
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Table 250.66 Grounding Electrode Conductor for Alternating-Current Systems 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
Size of Largest Ungrounded 
Service-Entrance 
Conductor or Equivalent 
Area for Parallel                                                                                                     Size of Grounding Electrode 
Conductorsa (AWG/kcmil)                                                                                      Conductor (AWG/kcmil) 
_____________________________________                        ____________________________________________________________________ 
                                                Aluminum or                                                          Aluminum or                                   Copper-Clad Steel 
                                                Copper-Clad                                                          Copper-Clad                                         Conductivity 
Copper                                   Aluminum                                Copper                 Aluminumb                                        40%                  30% 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
2 or smaller                                1/0 or smaller                              8                                6                                                   4                         2 
 
1 or 1/0                                       2/0 or 3/0                                    6                                 4                                                   2                         1 
 
2/0 or 3/0                                    4/0 or 250                                   4                                 2                                                 1/0                      2/0 
 
Over 3/0                                     Over 250                                     2                               1/0                                                 3/0                     4/0 
 through                                      through 500 
350 
 
Over 350                                    Over 500                                   1/0                               3/0                                                250                     300 
through                                       through 900 
600 
 
Over 600                                    Over 900                                   2/0                                4/0                                               300                      400 
Through 1100                             through 1750 
 
 
Over 1100                                  Over 1750                                 3/0                              250                                                400                      500 
 
Notes (No Revision) 
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_______________________________________________________________________________________________
5-129     Log #1799  NEC-P05

_______________________________________________________________________________________________
Mark Shapiro, Farmington Hills, MI

Revise text to read as follows:
Where multiple sets of service-entrance conductors are used as permitted in 230.40, Exception

No. 2, the equivalent size of the largest service-entrance conductor shall be determined by the equivalent size of the
largest service-entrance conductor required for the load to be served. Where a larger, overall, set of service-entrance
conductors is used to feed multiple sub-sets of service-entrance conductors that supply separate service disconnecting
means, the larger set shall be used as the basis for sizing the grounding electrode conductor.

The application of Note 1 is based on Section 230.40, Ex. No. 2. This Exception permits multiple sets
of service-entrance conductors to be connected to one overhead or underground service supply. However, there are
ambiguities in the application of that requirement, here, in Article 250.

Where a service riser is tapped to feed multiple service disconnects, is the grounding electrode conductor based on the
size of the service riser or on the sum of the sizes of the “branched off” conductors feeding each of the service
disconnects?

The logic of this proposal is the similar to that already in use in Table 250.66, Note 2. That is, basing the size of the
grounding electrode conductor on the largest service-entrance conductor required for the load to be served.

The wording of the proposed text is, admittedly, awkward. I would welcome a clearer formulation.

_______________________________________________________________________________________________
5-130     Log #163  NEC-P05

_______________________________________________________________________________________________
Dennis Alwon, Alwon Electric Inc.

Revise text to read as follows:
(A) Connections to Rod, Pipe, or Plate Electrodes. Where the grounding electrode conductor is connected to rod, pipe,

or plate electrodes as permitted in 250.52(A)(5) or (A)(7), that portion of the conductor that is the sole connection to the
grounding electrode(s) shall not be required to be larger than 6 AWG copper wire or 4 AWG aluminum wire.

In the case where 2 ground rods are driven to satisfy 250.56 and the (GEC) grounding electrode
conductor is looped continuously from the service thru the first rod to the second rod then you would need a conductor
that is larger than a 6 awg in many cases.  Thus if you had a service that required a 3/0 GEC then you could no longer
loop the continuous #6 to both rods but rather the 3/0 would be required.  The plural of electrode would clarify this.  I do
understand that another option is to run two 6 awg, one to each rod, however,  continuous run of the GEC to the rods is
the preferred method by many.    This is being required in some areas and clarification is needed.  Acceptance or
rejection of this proposal will give me my answer. Thank you.
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_______________________________________________________________________________________________
5-131     Log #803  NEC-P05

_______________________________________________________________________________________________
Michael J. Johnston, National Electrical Contractors Association

Revise text to read as follows:
Where the grounding electrode conductor is connected to a

single, or multiple rod, pipe, or plate electrode(s) or any combination thereof as permitted in 250.52(A)(5) or (A)(7), that
portion of the conductor that is the sole connection to the grounding electrode(s) shall not be required to be larger than 6
AWG copper wire or 4 AWG aluminum wire.

The proposed revision attempts to clarify that the sole connection provisions of this section deal with
the types of electrodes in this section and not just the issue of only one electrode involved in the sole connection. For
example, if a rod, pipe, and plate electrode were all installed, one could misapply the section because a grounding
electrode system is now applicable. The revision is to help clarify that if a grounding electrode conductor is installed to
two ground rods connected together with a bonding jumper as required in 250.53(A)(2), the maximum size grounding
electrode conductor to the first rod does not have to be larger than a 6 AWG copper wire or 4 AWG aluminum wire.

_______________________________________________________________________________________________
5-132     Log #1451  NEC-P05

_______________________________________________________________________________________________
Gary A. Beckstrand, Salt Lake City, UT

Add text to read as follows:
(A) Connections to Rod, Pipe, or Plate Electrodes.  Where the grounding electrode conductor is connected to rod, pipe,

or plate electrodes as permitted in 250.52(A)(5) or (A)(7), that portion of the conductor that is the sole connection to one
or more rod, pipe, or plate the grounding electrode(s) shall not be required to be larger than 6 AWG copper wire or 4
AWG aluminum wire.

Where a single rod, or plate electrode is used to satisfy the requirements of 250.53(A)(2) and is
supplemented with a second rod, pipe, or plate electrode using a bonding jumper from the first electrode, 250.66(A)
should be clear that the grounding electrode conductor to the first electrode should not be required to be larger than a 6
AWG. The bonding jumper the second electrode would not be required to be larger than a 6 AWG conductor. Some are
interpreting this section to mean that if a 400 ampere service is used with 600 kcmil copper conductor, the grounding
electrode conductor to the first ground rod, pipe, or plate is sized from Table 250.66, size 1/0 AWG copper. The intent of
this section should clarify that the grounding electrode conductor to any rod, pipe, or plate electrode should never be
required to be larger tan a 6 AWG.
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_______________________________________________________________________________________________
5-133     Log #1928  NEC-P05

_______________________________________________________________________________________________
Thomas Guida, TJG Services, Inc. / Rep. CommScope Broadband Products

Revise text to read as follows:
( Where the grounding electrode conductor is connected to rod,

pipe, or plate electrodes as permitted in 250.52(A)(5) or (A)(7), that portion of the conductor that is the sole connection
to the grounding electrode shall not be required to be larger than 6 AWG copper wire or , 4 AWG aluminum  wire or 2
AWG 40% conductivity copper-clad steel wire.

Copper –clad steel conductors are manufactured specifically for use as grounding conductors. They
have been widely and effectively used in utility applications. The IEEE Standard for Qualifying Permanent Connections
Used in Substation Grounding (IEEE 837) includes testing for copper-clad steel. The UL 467 Standard for Grounding
and Bonding Equipment includes provisions for copper-clad steel for grounding rod electrodes to be directly in contact
with earth as permitted in 250.52(A)(5) of this code.  Copper-clad steel conductors are stronger than copper or
aluminum conductors. Copper-clad steel conductors are much less valuable as scrap and therefore much less likely to
be stolen in systems where they may be exposed to the public.

As with all grounding conductors, the major issue is the ability of the conductor to handle high fault currents.  I have
provide  fusing current tables for 40 and 30 percent conductivity copper-clad steel compared to copper demonstrate the
ability of these conductors to withstand those currents. Also provided is a report that details the testing on which these
tables are based.

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

_______________________________________________________________________________________________
5-134     Log #2660  NEC-P05

_______________________________________________________________________________________________
Paul Dobrowsky, Holley, NY

Revise as follows:
250.66 (A) Connections to Rod, Pipe, or Plate Electrodes.
Where the grounding electrode conductor is connected to rod, pipe, or plate electrodes as permitted in 250.52(A)(5) or

(A)(7), that portion of the conductor that is the sole connection to the grounding electrode(s) shall not be required to be
larger than 6 AWG copper wire or 4 AWG aluminum wire.

This section has had recent conflicting interpretations and needs to specifically state what is permitted.
Grounding electrode conductors for concrete encased electrodes and ground rings are not typically increased in size
from the values provided in 260.66(B) and 250.66(C) if there is more than 20 ft of rebar or more than 20 ft of ground
ring.

_______________________________________________________________________________________________
5-135     Log #804  NEC-P05

_______________________________________________________________________________________________
Michael J. Johnston, National Electrical Contractors Association

Revise text to read as follows:
Where the grounding electrode conductor is connected to a single

or multiple concrete-encased electrode(s) as permitted in 250.52(A)(3), that portion of the conductor that is the sole
connection to the grounding electrode(s) shall not be required to be larger than 4 AWG copper wire.

The proposed revision attempts to clarify that the sole connection provisions of this section deal with
the type of electrodes in this section and not just the issue of only one electrode involved in the sole connection. The
revision is to help clarify that if a grounding electrode conductor is installed to multiple concrete-encased electrodes
connected together with a bonding jumper, the maximum size grounding electrode conductor to the first concrete
encased electrode or any bonding jumper between multiple concrete-encased electrodes does not have to be larger
than a 4 AWG copper wire.
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_______________________________________________________________________________________________
5-136     Log #1929  NEC-P05

_______________________________________________________________________________________________
Thomas Guida, TJG Services, Inc. / Rep. CommScope Broadband Products

Revise text to read as follows:
( Where the grounding electrode conductor is connected to a

concrete-encased electrode as permitted in 250.52(A)(3), that portion of the conductor that is the sole connection to the
grounding electrode shall not be required to be larger than 4 AWG copper wire or 1/0 AWG 40% conductivity
copper-clad steel wire.

Copper –clad steel conductors are manufactured specifically for use as grounding conductors. They
have been widely and effectively used in utility applications. The IEEE Standard for Qualifying Permanent Connections
Used in Substation Grounding (IEEE 837) includes testing for copper-clad steel. The UL 467 Standard for Grounding
and Bonding Equipment includes provisions for copper-clad steel for grounding rod electrodes to be directly in contact
with earth as permitted in 250.52(A)(5) of this code.  Copper-clad steel conductors are stronger than copper or
aluminum conductors. Copper-clad steel conductors are much less valuable as scrap and therefore much less likely to
be stolen in systems where they may be exposed to the public.

As with all grounding conductors, the major issue is the ability of the conductor to handle high fault currents.  I have
provide  fusing current tables for 40 and 30 percent conductivity copper-clad steel compared to copper demonstrate the
ability of these conductors to withstand those currents. Also provided is a report that details the testing on which these
tables are based.

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

_______________________________________________________________________________________________
5-137     Log #1775  NEC-P05

_______________________________________________________________________________________________
George M. Stolz, II, Quicksilver Electrical Training

Revise text to read as follows:
(C) Metallic Water Pipe and Structural Metal. Grounding electrode conductors and bonding jumpers shall be permitted

to be connected at the following locations and used to extend the connection to an electrode(s): The following items
shall be permitted to be used to interconnect grounding electrode conductors, bonding jumpers, and grounding
electrodes:

Proposed text is easier to read, editorial in nature only.

_______________________________________________________________________________________________
5-138     Log #2559  NEC-P05

_______________________________________________________________________________________________
Scott Harding, Rockville, MD

Revise the title to 250.68(C) as follows:
250.68 (C) Metallic Water Pipe and Structural Metal Grounding Electrode Extensions
Remainder of 250.68(C) to remain the same except add new part (3) as follows:
(3) A concrete encased electrode of either the conductor type, reinforcing rod or bar installed in accordance with

250.52(A)(3) extended from its location within the concrete to an accessible location above the concrete shall be
permitted to be used as a bonding conductor to interconnect electrodes that are part of the grounding electrode system.
The length of the extended conductor, bar or rod shall be in addition to the requirements stipulated in 250.52(A)(3).

The practice of installing rebar or a conductor above the slab in a main electrical room has been
eliminated by the changes in the 2011 NEC since the text has become more specific in defining Grounding Electrode
Conductors and Grounding Electrodes.

This proposal seeks to clarify that this is still a permitted practice.
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_______________________________________________________________________________________________
5-139     Log #1776  NEC-P05

_______________________________________________________________________________________________
George M. Stolz, II, Quicksilver Electrical Training

Revise text to read as follows:
(1) Interior metal water piping located not more than 1.52 m (5 ft) from the point of entrance to the building shall be

permitted to be used as a conductor to interconnect electrodes that are part of the grounding electrode system.
Editorial. The parent section states the purpose of the list, it is not necessary to repeat the purpose of

list items, and does not enhance clarity of the NEC.

_______________________________________________________________________________________________
5-140     Log #1947  NEC-P05

_______________________________________________________________________________________________
Jonathan  R. Althouse, Michigan State University

Delete the exception.
The wording in 250.68(C)(1) is not a restrictive statement.  By moving the last sentence and exception

of 250.52(A)(1) of the 2008 NEC to this new subsection and modifying the wording, it now appears that connecting to a
metal underground water piping system being used as a grounding electrode is not required to be made within 1.52 m (5
ft) of the point where the underground metal water pipe enters the building.  In the 2008 NEC the last sentence stated
“shall not be used” which than required an exception in the case of industrial, commercial, and institutional buildings and
structures.  Another modification was a deletion of the words “grounding electrode system” from the last sentence of
250.52(A)(1) which now means 250.68(C)(1) only applies in the case of an interconnection to other grounding
electrodes and even then the wording was changed to “shall be permitted”.  The main paragraph of 250.68(C) applies to
both grounding electrode conductor connections as well as bonding connections to other grounding electrodes, but even
then the paragraph used the words “shall be permitted” rather than “shall not be used” which were the words used from
the 2008 NEC.
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_______________________________________________________________________________________________
5-141     Log #1777  NEC-P05

_______________________________________________________________________________________________
George M. Stolz, II, Quicksilver Electrical Training

Revise text to read as follows:
(2) The structural metal frame of a building that is directly connected to a grounding electrode as specified in

250.52(A)(2) or 250.68(C)(2)(a), (b), or (c) shall be permitted as a bonding conductor to interconnect electrodes that are
part of the grounding electrode system, or as a grounding electrode conductor.
a. By connecting the structural metal frame to the reinforcing bars of a concrete-encased electrode, as provided in
250.52(A)(3), or ground ring as provided in 250.52(A)(4)b. By bonding the structural metal frame to one or more of the
grounding electrodes, as specified in 250.52(A)(5) or (A)(7), that comply with 250.53(A)(2)c. By other approved means
of establishing a connection to earth

If structural metal does not comply with the specifications given in 250.52(A)(2), then it is not an
electrode. If it were an electrode, then 250.64(F) would inherently permit using it as a “conductor to interconnect
electrodes.” This section’s apparent intent is to allow structural steel that does not offer an earthing connection, but still
provides an unimpeachable and inexpensive bonding path, to interconnect grounding electrodes. It has the unintentional
side effect of casting other grounding electrodes’ permission to interconnect into question – for example, can I connect a
pair of clamps to a ground rod completely embedded in the earth for connection of a GEC
and a bonding jumper to a second rod? The first sentence of this section makes that less certain, because it refers to a
specific grounding electrode as one way to interconnect electrodes. That inherently implies that grounding electrodes
not listed in this section are not allowed to interconnect electrodes (regardless of the permissive language employed.)

List items (a), (b) and (c) do not make any sense at all. If the purpose of this section is to allow a “non-grounding
electrode” structural metal to act as a bonding jumper, what on earth does an earthing connection have to do with
anything? Would you require a GEC to be earthed somewhere between the service and a grounding electrode? Are
there any other bonding jumpers that have to be earthed (a little bit) between electrodes?

It makes sense for this section to place restrictions on how substantial the structural steel has to be to interconnect
electrodes, because that would directly affect the ampacity of the structural steel. Those sort of additions would be
logical to add to both 250.52(A)(2) and 250.68(C)(2). The existing list items do not affect ampacity or durability, but
require a quizzical earthing connection of a bonding jumper. Please delete the referenced text, and allow this section to
begin performing it’s intended purpose clearly.
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_______________________________________________________________________________________________
5-142     Log #2969  NEC-P05

_______________________________________________________________________________________________
Paul Dobrowsky, Holley, NY

Revise as follows:
(2) The structural frame of a building that is directly connected to a grounding electrode as specified in 250.52(A)(2) or
250.68(C)(2)(a), (b), or (c) shall be permitted as a bonding conductor to interconnect electrodes that are part of the
grounding electrode system, or as a grounding electrode conductor.
a. By connecting the structural metal frame to the reinforcing bars of a concrete-encased electrode, as provided in
250.52(A)(3), or ground ring as provided in 250.52(A)(4). Hold-down bolts securing the structural steel column that are
connected to a concrete-encased electrode that complies with 250.52(A)(3) and is located in the support footing or
foundation. The hold-down bolts shall be connected to the concrete-encased electrode by welding, exothermic welding,
the usual steel tie wires, or other approved means.
b. By bonding the structural metal frame to one or more of the grounding electrodes, as specified in 250.52(A)(5) or
(A)(7), that comply with (2)
c. By other approved means of establishing a connection to earth

This is a companion proposal to 250.52(A)(2) to relocate the connection methods for metal frames to
concrete encased electrodes here so they are all in one location. This is an effort to further improve this section as was
done in the 2011 NEC and have the grounding electrode descriptions be consistent with the definition of a grounding
electrode. An electrode has to be in contact with the earth to be considered an electrode. If it is used as a conductor or
connection to something else that is in the earth the requirements belong in that section.

_______________________________________________________________________________________________
5-143     Log #1778  NEC-P05

_______________________________________________________________________________________________
George M. Stolz, II, Quicksilver Electrical Training

Revise text to read as follows:
(3) Rebar directly connected to a concrete-encased electrode. Such rebar shall be continuous to a depth of 6” within

the concrete, shall not extend farther than 24” from the concrete, shall be directly connected to the concrete-encased
electrode by approved means, and shall be located to avoid spalling of the concrete.

It is a commonly accepted practice to extend a rebar-type concrete encased electrode out of the
foundation at the pour for the electrician to connect to. This practice allows for construction activity sequencing (i.e. pour
the foundations, build the walls and then schedule the electrical contractor) and deters theft. This addition clarifies that
the stub is not a part of the concrete encased electrode, and it is obviously not a conductor of the wire type, but is
permissible for the connection of grounding electrode conductors and bonding jumpers. This practice and interpretation
has been condoned by the panel in ROP 2010, 5-157, Log #3051.

The second sentence provides some practical limitations to place on this rebar. Previously, the stub has been
perceived as a portion of the concrete encased electrode which poses some comical questions based on the definition –
for example, may I tie-wire pieces of rebar together running through the attic? The continuous and 24” limitations are
practical for durability and to decrease the leverage against its connection to the concrete. Additionally, consideration
should be made not to stub the rebar out in a location where it is subject to the effects of concrete spalling, such as
within the building envelope. I have left the portion of the sentence pertaining to spalling a bit open intentionally, for
flexibility of enforcement depending on regional and site considerations.
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_______________________________________________________________________________________________
5-144     Log #1895  NEC-P05

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:

The sheath or armor of a continuous underground metal-sheathed Type MI or
armored service cable system that is connected to the grounded system conductor on the supply side shall not be
required to be connected to the grounded system conductor at the building or structure. The sheath or armor shall be
permitted to be insulated from the interior metal raceway or piping.

An underground metal service raceway that contains a
metal-sheathed Type MI or armored cable connected to the grounded system conductor shall not be required to be
connected to the grounded system conductor at the building or structure. The sheath or armor shall be permitted to be
insulated from the interior metal raceway or piping.

For circuits of over 250 volts to ground, the electrical continuity of metal raceways
and cables with metal sheaths Type MI that contain any conductor other than service conductors shall be ensured by
one or more of the methods specified for services in 250.92(B), except for (B)(1).

(9) The copper sheath of mineral-insulated, metal-sheathed cable Type MI.
“Mineral-Insulated Metal-Sheathed Cable” is also referred to as “MI” and “Article 332”

Suggest that "MI" be added to all references. This will make finding all references to " Mineral-Insulated
Metal-Sheathed Cable" easier and more reliable.

_______________________________________________________________________________________________
5-145     Log #1735  NEC-P05

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:
An underground metal service raceway that contains a

metal-sheathed or armored cable Type AC connected to the grounded system conductor shall not be required to be
connected to the grounded system conductor at the building or structure. The sheath or armor shall be permitted to be
insulated from the interior metal raceway or piping.

“armored cable" is referred to in several ways: “armored cable" &  "type AC "
Suggest that "Type AC " be added to all references. This will make finding all references to “armored cable" easier and

more reliable.
[The files that propose this change include AC_250, AC_314, AC_392, AC_404, & AC_668]
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_______________________________________________________________________________________________
5-146     Log #1850  NEC-P05

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:

"nonmetallic sheathed cable" is referred to in several ways: "nonmetallic sheathed cable", "type NM"
"type MNC" "type NMS" "NM" ....

Nonmetallic sheathed also appears to be used for other than NM cable in some cases.
Suggest that "NM" be added to all references. This will make finding all references to "nonmetallic sheathed cable"

easier and more reliable.

_______________________________________________________________________________________________
5-147     Log #1779  NEC-P05

_______________________________________________________________________________________________
George M. Stolz, II, Quicksilver Electrical Training

Add the following sentence after existing text:
The electrical connection shall be permitted on either end of a service raceway.

There are some that believe that the side of the raceway closest to the supply has to feature the
bonding connection, which is not necessary to achieve an adequate bond to the raceway. This will alleviate enclosure
conductor fill constraints by allowing a connection to the raceway wherever there is more room, or it is otherwise most
convenient.

_______________________________________________________________________________________________
5-148     Log #1741  NEC-P05

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:
(3) Threadless couplings and connectors if made up tight for metal raceways and metal-clad cables Type

MC
"metal clad  cable" is referred to in several ways: "metal clad cable" & "type MC"

Suggest that "MC" be added to all references. This will make finding all references to "metal clad cable" easier and
more reliable.

[These files form a group for this purpose MC_110, MC_250, MC_250, MC_300, MC_392, MC_396, MC_424, MC_504,
MC_551, MC_552, MC_725, MC_800, MC_820, MC_830, MC_840]
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_______________________________________________________________________________________________
5-149     Log #1949  NEC-P05

_______________________________________________________________________________________________
Jonathan  R. Althouse, Michigan State University

At the end of the sentence add the words “sized in accordance with 250.102(D)” to read as follows:
(4)  Other listed devices, such as bonding-type locknuts, bushings, or bushings with bonding jumpers sized in

accordance with 250.102(D).
It needs to be made clear that there is a minimum size requirement for this bonding jumper and which

of the two methods of sizing in 250.102 is to be used.

_______________________________________________________________________________________________
5-150     Log #167  NEC-P05

_______________________________________________________________________________________________
Duston Twichell, Modern Design Electrical, LLC

Add new text to read as follows:
An intersystem bonding termination for connecting intersystem bonding grounding conductors required for other

systems shall be provided external to enclosures at the service equipment and at the disconnecting means for any
additional buildings or structures. The intersystem bonding termination shall be located in dedicated spaces for other
systems. All intersystem bonding terminations shall be accessible for connection and inspection.

No provisions for Tele/data closets or dedicated spaces for other systems is incorporated in the
present wording. If there were a proper termination point required within dedicated spaces for Tele/data or other
systems, that is not adjacent to service equipment, it would be more likely that systems would be properly bonded.

_______________________________________________________________________________________________
5-151     Log #1874  NEC-P05

_______________________________________________________________________________________________
Michael Dempsey, Municipal Code Inspections

Add new text to read as follows:
In other than dwelling units, the intersystem bonding terminal shall be permitted to be located elsewhere for the design

of the building for other systems.

This will give flexibility to locate the intersystem bonding terminal in a communication room or
elsewhere depending on the building design.

69Printed on  11/25/2011



Report on Proposals  –  June 2013 NFPA 70
_______________________________________________________________________________________________
5-152     Log #2119  NEC-P05

_______________________________________________________________________________________________
Richard E. Loyd, Sun Lakes, AZ

Revise as follows:

Metal raceways, cable trays, cable armor, cable sheath, enclosures, frames, fittings, and other metal
non–current-carrying parts that are to serve as equipment grounding conductors, with or without the use of
supplementary equipment grounding conductors, shall be bonded where necessary to ensure electrical continuity and
the capacity to conduct safely any fault current likely to be imposed on them using one of the following methods:

(1)  Threadless couplings and connectors for cables with metal sheaths
(2)  Two locknuts, on rigid metal conduit or intermediate metal conduit, one inside and one outside of boxes and

cabinets
(3)  Fittings with shoulders that seat firmly against the box or cabinet, such as electrical metallic tubing connectors,

flexible metal conduit connectors, and cable connectors, with one locknut on the inside of boxes and cabinets
(4) Connections utilizing threaded couplings or threaded hubs on enclosures if made up wrenchtight
(5)  Other Listed fittings such as bonding-type locknuts, bushings, or bushings with bonding jumpers
Any n Nonconductive paint, enamel, or similar coating shall be removed at threads, contact points, and contact

surfaces or be connected by means of fittings designed so as to make such removal unnecessary.
There are no prescriptive requirements for circuits below 250 volts to ground other than for services, to

insure both mechanical and electrical continuity. 250.96(A) presently only provides performance requirements.
I constantly receive questions from inspectors and installers regarding the rules for bonding 120/208 volt and single

phase systems such as 120/240 volts. The available fault current may be just as high for these systems as they are for a
277/480 volt system. The arcing hazards and failure to be able to carry a fault concerns are the same. I believe adding
prescriptive rules will provide consistency and help to eliminate questions regarding sections 250.92, 250.96 and
250.97. It improve the safety and workmanship of these systems.

Bonding around eccentric and concentric knockouts is not required by this revision for these lower voltages to ground
systems.

_______________________________________________________________________________________________
5-153     Log #2661  NEC-P05

_______________________________________________________________________________________________
Paul Dobrowsky, Holley, NY

Revise as follows:
250.96 Bonding Other Enclosures.
(A) General. Metal raceways, cable trays, cable armor, cable sheath, enclosures, frames, fittings, and other metal

non–current-carrying parts that are to serve as equipment grounding conductors, with or without the use of
supplementary equipment grounding conductors, shall be bonded where necessary to ensure electrical continuity and
the capacity to conduct safely any fault current likely to be imposed on them. Any nonconductive paint, enamel, or
similar coating shall be removed at threads, contact points, and contact surfaces or be connected by means of fittings
designed so as to make such removal unnecessary.

It is my understanding that there are no fittings that are evaluated to make removal of nonconductive
coatings unnecessary. If that is true then this language is very misleading.
A similar proposal has been submitted for 250.12.
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_______________________________________________________________________________________________
5-154     Log #423  NEC-P05

_______________________________________________________________________________________________
Joel  A. Rencsok, Scottsdale, AZ

Add new text to read as follows:
Bonding jumpers meeting the requirements of this article shall be used around impaired

connections, such as reducing washers or oversized, concentric, or eccentric knockouts.
Electrical continuity of raceways and enclosures shall be ensured by one of the following

methods:
(1) Bonding equipment enclosures shall be done in a manner provided in 250.8
(2) Connections utilizing threaded couplings or threaded hubs on enclosures where made up wrenchtight
(3) Threadless couplings and connectors where made up tight for metal raceways and metal-clad cables
(4) Other listed devices, such as bonding-type locknuts, bushings, or bushings with bonding jumpers
Any nonconductive paint, enamel, or similar coating shall be removed at threads, contact points, and contact surfaces

or be connected by means of fittings designed so as to make such removal unnecessary.
There is no clear statement of how to do the methods of bonding for enclosures other than SERVICES

in 250.92.
A clear method should be established.

_______________________________________________________________________________________________
5-155     Log #3016  NEC-P05

_______________________________________________________________________________________________
Eric Stromberg, Stromberg Engineering, Inc.

Revise text to read as follows:
For circuits of over 250 volts to ground, other than high-impedance grounded

systems covered by 250.36, the electrical continuity of metal raceways and cables with metal sheaths that contain any
conductor other than service conductors shall be ensured by one or more of the methods specified for services in
250.92(B), except for (B)(1).

For high resistance grounded systems, the levels of fault current are quite low. Raceway bonding
methods are not as critical with these systems. The proposed wording only excludes those systems covered by 250.36.
It would not exclude low-resistance grounded systems.

_______________________________________________________________________________________________
5-156     Log #1805  NEC-P05

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:
Exception:

(4) Electrical metallic tubing (EMT).
"electrical metallic tubing" is also referred to as “EMT”

Suggest that "EMT" be added to all references. This will make finding all references to "electrical metallic tubing" easier
and more reliable.

[The following files are related: 100_EMT, 225_EMT, 230_EMT, 250_EMT, 300_EMT, 334_EMT, 374_EMT, 392_EMT,
398_EMT, 424_EMT, 426_EMT, 427_EMT, 430_EMT, 502_EMT, 503_EMT, 506_EMT, 517_EMT, 520_EMT, 550_EMT,
551_EMT, 552_EMT, 600_EMT, 610_EMT, 620_EMT, 645_EMT, 680_EMT, 695_EMT, 725_EMT, 760_EMT]
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_______________________________________________________________________________________________
5-157     Log #2357  NEC-P05

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Add text to read as follows:

(2) Rigid metal conduit (RMC).
"Rigid Metal Conduit" is also referred to as “RMC”  “Metallic Conduit”

Suggest that "RMC" be added to all references. This will make finding all references to "Rigid Metal Conduit" easier and
more reliable.

_______________________________________________________________________________________________
5-158     Log #2457  NEC-P05

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:

(3) Intermediate metal conduit (IMC).
"Intermediate Metal Conduit" is also referred to as “IMC”  “Metallic Conduit”

Suggest that "IOMC" be added to all references. This will make finding all references to “Intermediate Metal Conduit"
easier and more reliable.
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_______________________________________________________________________________________________
5-159     Log #152  NEC-P05

_______________________________________________________________________________________________
Gerald Newton, electrician2.com (National Electrical Resource Center)

Revise text to read as follows:
Bonding in Hazardous (Classified) Locations.

Regardless of the voltage of the electrical system, the electrical continuity of non–current-carrying metal parts of
equipment, raceways, and other enclosures in any hazardous (classified) location as defined in 500.5 shall be ensured
by any of the bonding methods specified in 250.92(B)(2) through (B)(4). One or more of these bonding methods shall be
used whether or not equipment grounding conductors of the wire type are installed.

Bonding in Hazardous (Classified) Locations.  Regardless of the voltage of the electrical system, the electrical
continuity of non–current-carrying metal parts of equipment, raceways, and other enclosures in any hazardous
(classified) location as defined in 500.5 shall be ensured by any of the bonding methods specified in 250.92(B)(2)
through (B)(4) and by 250.100 (A) and (B). One or more of these bonding methods shall be used whether or not
equipment grounding conductors of the wire type are installed.

(A) Bonding. The standard locknut, locknut-bushing, and double-locknut types of contacts shall not be depended on for
bonding purposes, but bonding jumpers with proper fittings or other approved means of bonding shall be used. Such
means of bonding shall apply to all intervening raceways, fittings, boxes, enclosures, and so forth between classified
locations and the point of grounding for service equipment or point of grounding of a separately derived system.

Exception: The specific bonding means shall be required only to the nearest point where the grounded circuit
conductor and the grounding electrode are connected together on the line side of the building or structure disconnecting
means as specified in 250.32(B), provided the branchcircuit overcurrent protection is located on the load side of the
disconnecting means.

(B) Types of Equipment Grounding Conductors. Flexible  metal conduit and liquidtight flexible metal conduit  shall
include an equipment bonding jumper of the wire type
in compliance with 250.102.

Exception: For other than Intrinsically safe circuits in Class I, Division 2, Class II, Division 2, Class III, Division 1 and 2,
Class I, Zone 2, and in Zone 22 locations locations the bonding jumper shall be permitted to be deleted where all of the
following conditions are met:

(1) Listed liquidtight flexible metal conduit 1.8 m (6 ft) or less in length, with fittings listed for grounding, is used.
(2) Overcurrent protection in the circuit is limited to 10  amperes or less.

Duplication of text exists in five sections at 501.30, 502.30, 503.30,  505.25, and 506.25.  This change
would move the requirements to Section 250.100 and eliminate duplication.

The “for other than intrinsically safe circuits” inserted into the 250.100 (B) exception keeps these requirements in
compliance with 504.60 as it now reads.  Since 504.60 now requires that  “Bonding in Hazardous (Classified) Locations.
Regardless of the voltage of the electrical system, the electrical continuity of non–current-carrying metal parts of
equipment, raceways, and other enclosures in any hazardous (classified) location as defined in 500.5 shall be ensured
by any of the bonding methods specified in 250.92(B)(2) through (B)(4).”

Companion proposals have been submitted for sections 501.30, 502.30, 503.30, 505.25 and 506.25.
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_______________________________________________________________________________________________
5-160     Log #2466  NEC-P05

_______________________________________________________________________________________________
Donald W. Ankele, Underwriters Laboratories Inc.

Revise text to read as follows:

Regardless of the voltage of the electrical system, the electrical continuity of non–current-carrying metal parts of
equipment, raceways, and other enclosures in any hazardous
(classified) location as defined in 500.5, 505.5 and 506.5 shall be ensured by any of the bonding methods specified in
250.92(B)(2) through (B)(4). One or more of these bonding methods shall be used whether or not equipment grounding
conductors of the wire type are installed.

Add the references to the Class I, Zone locations and the Zone 20, 21 and 22 locations covered by
505.5 and 506.5.  The bonding requirements in 250.100 apply to 505.5 and 506.5 as well as 500.5.

_______________________________________________________________________________________________
5-161     Log #1930  NEC-P05

_______________________________________________________________________________________________
Thomas Guida, TJG Services, Inc. / Rep. CommScope Broadband Products

Revise text to read as follows:
. Bonding jumpers shall be of copper, copper-clad steel or other corrosion-resistant material. A

main bonding jumper and a system bonding jumper shall be a wire, bus, screw or similar suitable conductor.
Copper –clad steel conductors are manufactured specifically for use as grounding conductors. They

have been widely and effectively used in utility applications. The IEEE Standard for Qualifying Permanent Connections
Used in Substation Grounding (IEEE 837) includes testing for copper-clad steel. The UL 467 Standard for Grounding
and Bonding Equipment includes provisions for copper-clad steel for grounding rod electrodes to be directly in contact
with earth as permitted in 250.52(A)(5) of this code.  Copper-clad steel conductors are stronger than copper or
aluminum conductors. Copper-clad steel conductors are much less valuable as scrap and therefore much less likely to
be stolen in systems where they may be exposed to the public.

As with all grounding conductors, the major issue is the ability of the conductor to handle high fault currents.  I have
provide  fusing current tables for 40 and 30 percent conductivity copper-clad steel compared to copper demonstrate the
ability of these conductors to withstand those currents. Also provided is a report that details the testing on which these
tables are based.

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

_______________________________________________________________________________________________
5-162     Log #3182  NEC-P05

_______________________________________________________________________________________________
Christel K. Hunter, Alcan Cable

Revise text to read as follows:

Bonding jumpers shall be made of copper or other a corrosion-resistant material suitable for the
application. A bonding jumper shall be a wire, bus, screw, or similar suitable conductor.

Depending on the location, copper may or may not be an appropriate material to resist the corrosive
effects of the environment. For example, copper is very susceptible to corrosion by hydrogen sulfide, hydrogen chloride
and other contaminants. The language as it exists makes it impossible for an inspector to require a different material
based on the application and environment. The revised language makes it clear that the bonding jumper must be of a
suitable material.
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_______________________________________________________________________________________________
5-163     Log #1294  NEC-P05

_______________________________________________________________________________________________
Derrick L. Atkins, Milaca, MN

Add new text to read as follows:
Where the ungrounded supply conductors and the supply-side bonding jumper are of different materials (copper or

aluminum), the supply-side bonding jumper shall not be smaller than the sizes shown in Table 250.66 for grounding
electrode conductors. Where the ungrounded supply conductors are larger than 1100 kcmil copper or 1750 kcmil
aluminum, the supply-side bonding jumper shall be based on the assumed use of ungrounded conductors of the same
material as the supply-side bonding jumper and with an ampacity equivalent to that of the installed ungrounded supply
conductors, and the supply-side bonding jumper shall have an area of not less than 12 1/2 percent of the assumed
ungrounded conductors.

A supply-side bonding jumper and a main bonding jumper/system bonding jumper are the same fault
path, and should be required to be the same size. For an 800 ampere service installed with 2 - 750 kcmil aluminum
service entrance conductors per phase, a copper main bonding jumper per 250.28 would be sized from Table 250.66
and would be a #2/0. The supply-side bonding jumper would be required to be based on an assumed use of
ungrounded conductors of the same material and with an ampacity equivalent, 750 kcmil A1 conductors would be used
at an ampacity of 385 amperes each, therefore the equivalent copper service entrance conductor would be 600 kcmil
with an ampacity of 420 amperes each. Two 600 kcmil conductors would have a combined circular mil area of 1200
kcmil, 12 1/2 percent of that would be 150 kcmil, therefore requiring a #3/0 which is larger than the #2/0 main bonding
jumper. Changing the text of 250.102(C)(3) would size the main bonding jumper to the same method when they are of
different material types as that of the ungrounded supply conductors requiring both to be a #2/0 in the above example.

_______________________________________________________________________________________________
5-164     Log #1652  NEC-P05

_______________________________________________________________________________________________
Teri Dwyer, Wells Fargo

Revise text to read as follows:
250.104 Bonding of Piping Systems and Exposed Structural Steel Metal.

Bring the title in line with the 250.104(C) and (D)(2) since these requirements apply to all metal
framework, not only to steel framework.

_______________________________________________________________________________________________
5-165     Log #2275  NEC-P05

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

Revise the title to read:
Bonding of Pipe Systems and Exposed Structural Steel
Bonding of Piping Systems and Exposed Structural Metal

The construction industry and building codes permit the use of metal other than steel for example
aluminum in structural framing. The NEC addresses structural metal in 250.104(c) and 250.104(d).

75Printed on  11/25/2011



Report on Proposals  –  June 2013 NFPA 70
_______________________________________________________________________________________________
5-166     Log #918  NEC-P05

_______________________________________________________________________________________________
Dick Frahler, Frahler Electric Co.

Add new Exception to read as follows:
Exception: If any portion of a fire sprinkler system is assembled with fittings that do not provide electrical continuity, no

portion of the system shall be required to be bonded.
There is great inconsistency in the application of the requirements for bonding metal fire sprinkler

system piping. Grooved and gasketed fittings that electrically isolate most portions of the system  are commonly used.
This reduces or eliminates the possibility of the piping inadvertently becoming a path for ground fault current or lightning
induced currents. Therefore, the common practice of bonding a short section of pipe at the riser does not offer any
particular benefit.

_______________________________________________________________________________________________
5-167     Log #510  NEC-P05

_______________________________________________________________________________________________
Joel  A. Rencsok, Scottsdale, AZ

Add "metal-enclosed switchgear" to section to read as follows:
250.104 Bonding of Piping Systems and Exposed Structural Steel.
(2) Buildings of Multiple Occupancy. In buildings of multiple occupancy where the metal water piping system(s)

installed in or attached to a building or structure for the individual occupancies is metallically isolated from all other
occupancies by use of nonmetallic water piping, the metal water piping system(s) for each occupancy shall be permitted
to be bonded to the equipment grounding terminal of the metal-enclosed switchgear, panelboard or switchboard
enclosure (other than service equipment) supplying that occupancy. The bonding jumper shall be sized in accordance
with Table 250.122, based on the rating of the overcurrent protective device for the circuit supplying the occupancy.

It appears that metal-enclosed switchgear was inadvertently left out when this was included in the
NEC.

See also Article 100 definitions.
See also Part VIII Section 230.200 for additional requirements.
Also Article 250 is not voltage sensitive.

_______________________________________________________________________________________________
5-168     Log #1412  NEC-P05

_______________________________________________________________________________________________
Russell LeBlanc, The Peterson School

Add text to read as follows:
The bonding jumper(s) shall be sized in accordance with 250.66, based on the size of the feeder or branch circuit

conductors that supply the building (or other structure). The bonding jumper shall not be required to be larger than the
largest ungrounded feeder or branch circuit conductor supplying the building (or other structure).

Many structures are by definition NOT buildings. The requirements should be the same for walls,
towers, tanks, poles, signs, billboards and other structures that may not be a building such as a house, store, office
building or garage.
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_______________________________________________________________________________________________
5-169     Log #576  NEC-P05

_______________________________________________________________________________________________
Thomas A. Rorro, Thomas A. Rorro

Add text to read as follows:
250.104 (A) (4) Water Conditioning Equipment.  When bonding hot water heaters or other water conditioning

equipment of up to a 75-gallon capacity and serving less than 30 percent of the total building floor area, a bonding
jumper of up to 2 feet in length shall be permitted to be sized using Table 250.122.  The over current device size when
approaching this table shall be based on the ampacity of largest panel either serving the water conditioning equipment
or in the vicinity of the water conditioning equipment.

Note to editor:  Adjust 250.104(A) and 250.104(A)(1) to reference above added text as appropriate.
Full discussion of the problem, technical justification and analysis is contained in attached article.

Reference: “Over Code” by Thomas A. Rorro, IAEI Magazine, July-August 2011, pp 61-67.
Note:  Supporting material is available for review at NFPA Headquarters.

_______________________________________________________________________________________________
5-170     Log #523  NEC-P05

_______________________________________________________________________________________________
Dennis Alwon, Alwon Electric Inc.

Revise text to read as follows:
If installed in, or attached to, a building or structure, a metal piping system(s), including gas

piping, that is likely to become energized shall be bonded to the service equipment enclosure; the grounded conductor
at the service; the grounding electrode conductor, if of sufficient size; or to one or more grounding electrodes used. The
bonding conductor(s) or jumper(s) shall be sized in accordance with 250.122, using the rating of the circuit that is likely
to energize the piping system(s). The equipment grounding conductor for the circuit that is likely to energize the piping
shall be permitted to serve as the bonding means. The nodding means shall not rely on a cord and plug attachment.
The points of attachment of the bonding jumper(s) shall be accessible.

If a building only relies on a cord and plug which is common with gas ranges then once the range is
unplugged there is no bonding to the water pipe.  It also in keeping with the rest of the NEC for all other bonding means
which require a lug , clamp or terminal type of connection.
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_______________________________________________________________________________________________
5-171     Log #1792  NEC-P05

_______________________________________________________________________________________________
Mark Shapiro, Farmington Hills, MI

Revise text to read as follows:
If installed in, or attached to, a building or structure, a metal piping system(s),

including gas piping, that is likely to become energized shall be bonded to the service equipment enclosure; the
grounded conductor at the service; the grounding electrode conductor, if of sufficient size; or to one or more grounding
electrodes used. The bonding jumper(s) shall be sized in accordance with 250.122, using the rating of the circuit
that is likely to energize the piping system(s). The equipment grounding conductor for the circuit that is likely to energize
the piping shall be permitted to serve as the bonding means. The bonding jumper(s) shall be sized in accordance with
250.122. The points of attachment of the bonding jumper(s) shall be accessible.

The present wording of this sub-section is contradictory. The end of the present first sentence requires
a bonding conductor connected to the service equipment or to some part of the grounding electrode system. But, the
third sentence only requires connection to a branch circuit conductor.

The most common application of this bonding is probably involves the bonding of metal gas piping. Therefore, it is
worded to follow the practice of allowing the circuit(s) associated with that piping to be used as the bonding means.

It would be possible to phrase the requirement to require piping that is installed extensively throughout a building or
structure to be bonded to the service or to some portion of the grounding electrode system. But that would only
introduce a new ambiguity and source of conflict. When does piping become “extensive’? And, if that were done, there
would be some who would interpret the “extensive” criteria to apply to gas piping.
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_______________________________________________________________________________________________
5-172     Log #3377  NEC-P05

_______________________________________________________________________________________________
Robert Torbin, Omega Flex Inc.

Revise text to read as follows:
Metal gas piping installed in or attached to a building or structure shall be bonded in accordance

with (A)(1) and (A)(3).  The bonding conductor or jumper shall be connected in an accessible location to either rigid pipe
or fitting downstream of the point of delivery of the fuel gas.

Informational Note: Additional information for gas piping systems can be found in Section 7.13 of the National Fuel Gas
Code/NFPA 54-2009.

If installed in or attached to a building or structure, a metal piping system(s), including gas
piping, that is likely to become energized shall be bonded to the service equipment enclosure, the grounded conductor
at the service, the grounding electrode conductor if of sufficient size, or to one or more grounding electrodes used.  The
bonding conductor(s) or jumper(s) shall be sized in accordance with 250.122, using the rating of the circuit that is likely
to energize the piping system(s).  The equipment grounding conductor for the circuit that is likely to energize the piping
shall be permitted to serve as the bonding means.  The points of attachment of the bonding jumper(s) shall be
accessible.

Informational Note: Bonding all piping and metal air ducts within the premises will provide additional safety.
Renumber existing 250.104(C) as (D) and 250.104(D) as (E).

All metallic gas piping systems, including (but not limited to) corrugated stainless steel tubing, should
be bonded similar to the requirements for bonding metal water piping and exposed structural metal, and for the same
reasons.  The metallic gas piping (steel, copper or stainless steel) is an excellent conductor, and thus, needs to be
bonded for safety.  The underground fuel gas service piping to a dwelling or small commercial building is commonly
nonmetallic or is electrically isolated from the metallic building piping.  This is similar to the plastic water pipe supply line
to smaller buildings or structures.  Yet, metal water piping in these buildings or structures is required to be bonded with a
“full size” conductor even though not connected to a water pipe grounding electrode.  Likewise, exposed metal structural
frames that are not installed or connected as a grounding electrode or grounding electrode conductor are required to be
bonded with a “full size” conductor.  Many residential, commercial and industrial buildings contain as much or more
metallic gas piping as metal water piping that is not being used as a grounding electrode.  Metallic gas piping is just as
conductive and poses an identical risk of electrical shock as water piping, and, therefore, should be bonded in the same
manner.

The proposed type of bonding for metal gas piping is commonly practiced in the United States and around the globe.
The Canadian Electrical Code (CSA C22.1) requires all metallic gas piping to be bonded (with a 6 AWG conductor)
directly to the grounding electrode system as stated in Section 10-406).  Similar direct bonding requirements for gas
piping are included in the electrical codes in the United Kingdom, Japan, and Australia to name a few other countries.
Article 800 of the NEC recognizes the need to bond satellite dish antennae wires, copper coax cable, and telephone
services to the grounding electrode system using a bonding conductor up to 6 AWG copper in size.  Instructions for the
sizing of the bonding conductors (as noted throughout this Article) are influenced by voltage surges developed during
lightning events.

U.S. homes that install lightning protection systems in accordance with either NFPA 780 or UL 96 require the bonding
of any and all metallic gas piping systems with at least a 6 AWG copper conductor.  While it is not the intent of this
proposal to implement lightning protection, the specified bonding practices are recognized as safe and effective by the
NEC as implied in Article 250.106.  Furthermore, as stated in the Informational Note following 250.104 (B), bonding all
piping and metal air ducts within the premises will provide additional safety.  This proposal intends to make the provision
of additional safety a requirement by code rather than an option.

The bonding of the metal gas piping needs to be treated identically to the comprehensive rules for bonding other metal
objects such as water piping, structural steel and communication systems.  The metal gas piping systems in many
buildings often consists of hundreds of feet of piping, and an equipment grounding conductor of 12 or 14 AWG will not
adequately bond the system to safely de-energize it in a ground fault or over-voltage condition.  The gas piping contains
flammable gases that can create hazardous conditions leading to fires and explosions.  NFPA NFIRS data clearly
collaborate that these types of hazardous conditions and resulting fires commonly occur in significant numbers every
year in the United States.  At least 1000 fires every year can be attributable to breaks and leaks from gas piping
systems caused by a number of events other than, but also including, lightning strikes.

This proposal intends to include the additional bonding requirements for CSST gas piping systems as required in the
Section 7.13 of the , NFPA-54-2009 as described in the included Informational Note.
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_______________________________________________________________________________________________
5-173     Log #1408  NEC-P05

_______________________________________________________________________________________________
Russell LeBlanc, The Peterson School

Add text to read as follows:
Exposed structural metal that is interconnected to form a metal building(or structural) frame and

is not intentionally grounded or bonded and is likely to become energized shall be bonded to the service equipment
enclosure; the grounded conductor at the service;….

Many structures are by definition NOT buildings. The requirements for grounding and  bonding
should be the same for walls, towers, tanks, poles, signs, billboards  and other structures that may not be a building
such as a house, store, office, or garage.

_______________________________________________________________________________________________
5-174     Log #1516  NEC-P05

_______________________________________________________________________________________________
Vince Baclawski, National Electrical Manufacturers Association (NEMA)

Revise the first sentence with the remainder of the requirement unchanged.
(C) Structural Metal. Exposed structural metal that is interconnected to form a metal building frame and is not

intentionally grounded or bonded and is likely to become energized shall be bonded to the service equipment enclosure;
the grounded conductor at the service; the disconnecting means for buildings and structures supplied by a feeder or
branch circuit; the grounding electrode conductor, if of sufficient size; or to one or more grounding electrodes used.

Metal I-Beams are used as structural support in many basement constructions. These I-Beams do not
form a metal building frame but can be exposed to the same hazards such as energized conductors contacting the
I-Beam and creating a safety hazard. These I-beams should be bonded to avoid such exposed hazards.

_______________________________________________________________________________________________
5-175     Log #1650  NEC-P05

_______________________________________________________________________________________________
Teri Dwyer, Wells Fargo

Revise text to read as follows:
(C) Structural Metal. Exposed structural metal that is interconnected to form a metal building frame or directly supports

electrical equipment and is not intentionally grounded or bonded and is likely to become energized shall be bonded to
the service equipment enclosure; the grounded conductor at the service; the disconnecting means for buildings or
structures supplied by a feeder or branch circuit; the grounding electrode conductor, if of sufficient size; or to one or
more grounding electrodes used. The bonding jumper(s) shall be sized in accordance with Table 250.66 and installed in
accordance with 250.64(A), (B), and (E). The  points of attachment of the bonding jumper(s) shall be accessible unless
installed in compliance with 250.68(A), Exception No. 2.

This requirement as currently written would not apply to interior metal structures of a building such as
a mezzanine that do not form the metal building frame. By adding this new text, this would provide AHJ's the needed
code language to legally require metal structures that support electrical equipment to be bonded so as to eliminate any
voltage potential between the electrical equipment and the metal support structure.

Note:  Supporting material is available for review at NFPA Headquarters.
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_______________________________________________________________________________________________
5-176     Log #1407  NEC-P05

_______________________________________________________________________________________________
Russell LeBlanc, The Peterson School

Add text to read as follows:
Metal water piping systems and structural metal that is interconnected to form a

building (or other structure) frame shall be bonded to separately derived systems in accordance with (D)(1) through
(D)(3).

Many structures are by definition NOT buildings. The requirements for grounding and bonding should
be the same for walls, towers, tanks, poles, signs, and other structures that may not be a building such as a house,
store, office building.

_______________________________________________________________________________________________
5-177     Log #1411  NEC-P05

_______________________________________________________________________________________________
Russell LeBlanc, The Peterson School

Add text to read as follows:
Where exposed structural metal that is interconnected to form the building (or structure) frame

exists in the area served by the separately derived system, it shall be bonded to the grounded conductor of each
separately derived system.

Many structures are by definition NOT buildings. The requirements for grounding and bonding should
be the same for walls, towers, tanks, poles, signs, and other structures that may not be a building such as a house,
store, office building.

_______________________________________________________________________________________________
5-178     Log #1410  NEC-P05

_______________________________________________________________________________________________
Russell LeBlanc, The Peterson School

Add text to read as follows:
Where a common grounding electrode conductor is installed for

multiple separately derived systems as permitted by 250.30(A)(6), and exposed structural metal that is interconnected to
form the building(or structure) frame or interior metal piping exists in the area served by the separately derived system,
the metal piping and the structural metal member shall be bonded to the common grounding electrode conductor in the
area served by the separately derived system.

Many structures are by definition NOT buildings. The requirements for grounding and bonding should
be the same for walls, towers, tanks, poles, signs, and other structures that may not be a building such as a house,
store, office or garage.
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_______________________________________________________________________________________________
5-179     Log #538  NEC-P05

_______________________________________________________________________________________________
Patrick Murphy, City of Richmond

Add new text to read as follows:
(E) CSST Gas Piping System(s). CSST gas piping shall be bonded at the load side of the gas meter or nearest the

point where the gas supply piping enters the building. The bonding conductor shall be a number 6 copper conductor
connected to the nearest grounding electrode or to the neutral conductor in the service equipment. The connection to
the CSST system shall be made at a metal nipple where the CSST piping receives its supply. The connection shall not
be made on the CSST piping.

Exception No. 1: Bonding of CSST piping shall not be required where the CSST piping is approved for use without a
separate bonding conductor.

Exception No. 2: Bonding of CSST piping shall not be required where said bonding is exempted by federal, state or
local codes.

CSST bonding is required by the International Fuel Gas Code but no method for sizing is given in
NFPA 70. Manufacturer’s installation instructions call for bonding, but neglect to size the conductor. Since in many
cases there is not an electrical circuit, Table 250.122 can not be used. This addition to the code clarifies the size of
conductor needed. The purpose of the bond is to dissipate lightning induced voltages on the gas piping system. Since a
number 6 copper is the maximum size recognized in NFPA 70 for this purpose, it is the size that should be used for
bonding CSST piping.

_______________________________________________________________________________________________
5-180     Log #828  NEC-P05

_______________________________________________________________________________________________
Michael J. Johnston, National Electrical Contractors Association

Add a new second sentence as follows:
The bonding connection to the building or structure grounding electrode system shall be located outside the building or

structure served.
The objective is to get unwanted induced energy from lighting events diverted directly to earth

(electrodes) without subjecting people or equipment to lightning currents or voltages to electrode connections made
within the building or structure. It is recognized that down conductors are typically routed through the building or
structure in accordance with the installation requirements of NFPA 780 or UL 96A. This proposal relates only to the
bonding conductor connection(s) addressed by this Code.
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_______________________________________________________________________________________________
5-181     Log #3297  NEC-P05

_______________________________________________________________________________________________
Elliot Rappaport, Coconut Creek, FL

Replace the phrase “equipment grounding conductor” with the phrase “equipment bonding
conductor” in the Articles and Sections as identified below.  Replacement of “grounding” or “ground” when used
separately is covered in separate proposals.

250.110; 250.110(5); 250.110 Exc. 3
250.112; 250.112(K) & (M);
250.114 & Exc.; 250.114(2) Excs. 1 & 2; 250.114(4) Exc.;
250.116;
250.118 & Title; 250.118(5)d, (6)e, & (10)a, b, & c;
250.119 Title; 250.119; 250.119(A), (A)(1), (B), & (C);
250.120 Title; 250.120; 250.120(A) Info Note, (B), & (C);
250.121 & Title
250.122 Title; 250.122(A), (B), (C), (D), (D)(1) & (D)(2); (E), (F) & (G); Table 250.122 & Note;
250.124 Title; 250.124, (A), & (B);
250.126; 250.126(3); Figure 250.126 Info Note;

This proposal is one of a series of proposals to replace, throughout the Code, the term “grounding”
with “bonding” where appropriate.

As used in the Code, “grounding” is a well defined term and refers to connecting to the earth or ground for any one of a
number of reasons.  Similarly, “bonding” is the connection of two bodies together to form a continuous electrical path.
The term “equipment grounding conductor” has a definite purpose that is not uniquely expressed in the term.  As a
result, there is a misconception that “grounding” will make a system safe.  On the contrary, connecting equipment to
ground without providing the bonding connection back to the source can make the equipment less safe.

The purpose of the “equipment grounding conductor (EGC) is to provide a low impedance path from a fault at
equipment “likely to become energized” to the source of the electrical current (transformer, generator, etc,).  If it is
argued that the purpose is to connect the equipment to ground, then the requirement of 250.4(A)(5) that “the earth shall
not be considered as an effective ground fault path” would no longer be valid because fault current would then be
intended to flow to the ground (earth).

From the conductor sizing requirements of 250.122, and specifically 250.122(B), it is apparent that the purpose of the
EGC is related to connection (bonding) to the source of power rather than connection to ground.  If the principle purpose
was the connection to ground, then the sizing requirements would be less important since near equipotential conditions
can be achieved with much smaller conductors.

The fundamentals of these proposals are to clearly state that “systems” are “grounded” and “equipment” is “bonded”.
The fact that the bonding conductor may be grounded also is secondary to the primary function of bonding.

This proposal proposes changing the word “grounding” to “bonding”, where appropriate, throughout the Code.  It is
clear that there are many places where “grounding” is used to identify the connection to earth (grounding electrode
conductor) and “grounding” should remain.  Additionally, the expression “EGC” should be changed to “EBC”, “equipment
bonding conductor” for consistency.

_______________________________________________________________________________________________
5-182     Log #1409  NEC-P05

_______________________________________________________________________________________________
Russell LeBlanc, The Peterson School

Add text to read as follows:
Informational Note: Where extensive metal in or on buildings (or other structures) may become energized and is

subject to personal contact, adequate bonding and grounding will provide additional safety.
Many structures are by definition NOT buildings. The requirements for grounding and bonding should

be the same for walls, towers, tanks, poles, signs, and other structures that may not be a building such as a house,
store, office or garage.
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_______________________________________________________________________________________________
5-183     Log #243  NEC-P05

_______________________________________________________________________________________________
Gregory  P. Bierals, Samaritan’s Purse World Medical Mission

Revise text to read as follows:
The equipment grounding conductor run with, enclosing, or supporting the circuit conductors shall be one or more of a

combination of the following:
Metal cable trays, that comply with 392.3 and 392.7 may serve as equipment grounding conductors.

These trays are not normally enclosed, and serve as a wiring support system.  They are run with the circuit conductors,
but this statement is associated with copper or aluminum conductors that serve this purpose.

_______________________________________________________________________________________________
5-184     Log #1950  NEC-P05

_______________________________________________________________________________________________
Jonathan  R. Althouse, Michigan State University

Add the words “that forms an effective ground-fault current path” at the end of the main sentence to
read as follows:

“The equipment grounding conductor run with or enclosing the circuit conductors shall be one or more of the following
that forms an effective ground-fault current path.”

In 250.2, effective ground-fault current path and ground-fault current path are defined.  It must be
made clear that this section is specifying an “effective” ground-fault current path.  This makes a clear statement as to the
intent of this section.

_______________________________________________________________________________________________
5-185     Log #1931  NEC-P05

_______________________________________________________________________________________________
Thomas Guida, TJG Services, Inc. / Rep. CommScope Broadband Products

Revise text to read as follows:
(1) A copper, copper-clad steel, aluminum or copper-clad aluminum conductor.  This conductor shall be solid or

stranded, insulated, covered or bare and in the form of a wire or busbar of any shape.
Copper –clad steel conductors are manufactured specifically for use as grounding conductors. They

have been widely and effectively used in utility applications. The IEEE Standard for Qualifying Permanent Connections
Used in Substation Grounding (IEEE 837) includes testing for copper-clad steel. The UL 467 Standard for Grounding
and Bonding Equipment includes provisions for copper-clad steel for grounding rod electrodes to be directly in contact
with earth as permitted in 250.52(A)(5) of this code.  Copper-clad steel conductors are stronger than copper or
aluminum conductors. Copper-clad steel conductors are much less valuable as scrap and therefore much less likely to
be stolen in systems where they may be exposed to the public.

As with all grounding conductors, the major issue is the ability of the conductor to handle high fault currents.  I have
provide  fusing current tables for 40 and 30 percent conductivity copper-clad steel compared to copper demonstrate the
ability of these conductors to withstand those currents. Also provided is a report that details the testing on which these
tables are based.

Note:  Supporting material is available for review at NFPA Headquarters.
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_______________________________________________________________________________________________
5-186     Log #2811  NEC-P05

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:

c. The combined length of flexible metal conduit and flexible metallic tubing (FMT) and liquidtight flexible metal conduit
in the same ground-fault current path does not exceed 1.8 m (6 ft).

c. For metric designators 21 through 35 (trade sizes 3/4 through 11/4), the circuit conductors contained in the conduit
are protected by overcurrent devices rated not more than 60 amperes and there is no flexible metal conduit, flexible
metallic tubing (FMT), or liquidtight flexible metal conduit in trade sizes metric designators 12 through 16 (trade sizes 3/8
through 1/2) in the ground-fault current path.

d. The combined length of flexible metal conduit and flexible metallic tubing (FMT) and liquidtight flexible metal conduit
in the same ground-fault current path does not exceed 1.8 m (6 ft).

(7) Flexible metallic tubing (FMT) where the tubing is terminated in listed fittings and meeting the following conditions:

b. The combined length of flexible metal conduit and flexible metallic tubing (FMT) and liquidtight flexible metal conduit
in the same ground-fault current path does not exceed 1.8 m (6 ft).

"Flexible Metallic Tubing" is also referred to as “FMT”
Suggest that “(FMT)” be added to all references. This will make finding all references to "Flexible Metallic Tubing"

easier and more reliable.

_______________________________________________________________________________________________
5-187     Log #2821  NEC-P05

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:

c. The combined length of flexible metal conduit and flexible metallic tubing and liquidtight flexible metal conduit (LFMC)
in the same ground-fault current path does not exceed 1.8 m (6 ft).

(6) Listed liquidtight flexible metal conduit (LFMC) meeting all the following conditions:

c. For metric designators 21 through 35 (trade sizes 3/4 through 11/4), the circuit conductors contained in the conduit
are protected by overcurrent devices rated not more than 60 amperes and there is no flexible metal conduit, flexible
metallic tubing, or liquidtight flexible metal conduit (LFMC) in trade sizes metric designators 12 through 16 (trade sizes
3/8 through 1/2) in the ground-fault current path.
d. The combined length of flexible metal conduit and flexible metallic tubing and liquidtight flexible metal conduit (LFMC)
in the same ground-fault current path does not exceed 1.8 m (6 ft).

b. The combined length of flexible metal conduit and flexible metallic tubing and liquidtight flexible metal conduit (LFMC)
in the same ground-fault current path does not exceed 1.8 m (6 ft).

"Liquidtight Flexible Metal Conduit" is also referred to as “LFMC”
Suggest that “(LFNC)” be added to all references. This will make finding all references to " Liquidtight Flexible Metal

Conduit "   easier and more reliable.
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_______________________________________________________________________________________________
5-188     Log #1122  NEC-P05

_______________________________________________________________________________________________
Susan L. Stene, Underwriters Laboratories

Revise text to read as follows:

Unless required elsewhere in this equipment grounding conductors shall be permitted to be bare, covered, or
insulated. Individually covered or insulated equipment grounding conductors shall have a continuous outer finish that is
either green or green with one or more yellow stripes except as permitted in this section. Conductors with insulation or
individual covering that is green,
green with one or more yellow stripes, or otherwise identified as permitted by this section shall not be used for
ungrounded or grounded circuit conductors.

The use of green insulation for grounding is understood, however cords or cables consisting of integral
insulation and jacket without a non-integral grounding conductor where connected to equipment not required to be
grounded should not be considered misuse of the cords or cables.

A companion proposal has been made to 400.23.

_______________________________________________________________________________________________
5-189     Log #2717  NEC-P05

_______________________________________________________________________________________________
Daleep C. Mohla, DCM Electrical Consulting Services, Inc.

Revise text to read as follows:
. Equipment grounding conductors #4 AWG and larger than 6

AWG shall comply with 250.119(A)(1) and (A)(2).
(1) An insulated or covered conductor 4 AWG and larger than 6 AWG shall be permitted, at the time of installation, to

be permanently identified as an equipment grounding conductor at each end and at every point where the conductor is
accessible.

In the 2011 NEC, larger than 6 AWG was changed to 4 AWG and larger in 200.6. This change will
make Article 250 consistent with Article 200.
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_______________________________________________________________________________________________
5-190     Log #3401  NEC-P05

_______________________________________________________________________________________________
Scott Cline, Monterey Park, CA

Delete 250.121 entirely.
What is the physics hazard reason that the same conductor should not function both as the GEC and

the EGC? Please, if someone can, give me a single example of an installation, meeting the requirements of the 2008
NEC, and presenting a hazard of any kind. By all the evidence shown to me, 250.121 is an unjustified restriction to not
allow a GEC to act as an EGC and vice versa.

I have struggled with and pursued this problem for nearly two years now. This issue has been extensively discussed
with many NEC experts such as, and including most of, CMP-5. Nobody ... not anyone from a CMP, not any of the
NECA Code reps, not any of many Los Angeles area Code reps (including the very conservative Chief Electrical
Inspectors and plan checkers of both LA City and LA County) ... nobody has come up with so much as a single example
of an installation in full compliance with the 2008 NEC which presents a hazard, not one. The only examples given were
ones where the 2008 NEC was not complied with.

I am not looking to get into a discussion about 250.30(A)(7) and/or 250.64(F) in general or 250.64(F)(3) specifically. I
am not looking to point out any errors in installation. As an installation example: what conceivable good is it to be
required to add a #8 copper EGC running in parallel with a #2 copper GEC in the same PVC underground conduit
between a 480Y/277V service/distribution section and a 75 kVA, 3-Phase, 480V to 208Y/120V, transformer? This
installation can easily be done in full compliance with the 2008 NEC using only the #2 conductor. The #2 GEC is far
more than capable of carrying the rare-occasion ground-fault current from the primary circuit. A single conductor would
always be the larger of the two required sizes, usually the GEC size.

There are an infinite number of ways to incorrectly install a GEC or EGC. They shall be installed legally in all
circumstances. But there is no physics-hazard reason to not allow a correct installation to do both jobs. Nobody wants
installations which violate Code sections; that is not the issue here.

#3915

What installation requirements would "normally" make this type of installation prohibited? What mutually exclusive
requirement is there that would make use of two conductors connected to exactly the same terminal points necessary?
Flawed installations are just that - flawed; this is not a justifiable reason to disallow an installation which does satisfy all
requirements of the 2008 NEC.

#4526

is
(discussion specific to the previous Substantiation continues here)
They do have differing installation requirements, but they are not mutually exclusive requirements under many if not

most circumstances. They do have different stated purposes, but these purposes are accomplished in the same
manner; their basic electrical function is identical - allowing transport of a sufficient quantity of electrons in a relatively
unimpeded fashion.

The only place I know where a GEC is commonly "in parallel with the neutral" is at the line-side of the service. I cannot
imagine a condition where there would also be a need for an EGC here, other than the conduit itself. As far as I know, it
is illegal for the neutral to be in parallel anywhere downstream of any system's main/disconnect.

(general discussion continues here)
I appreciate and respect the fact that both proposals were submitted by well intentioned members of CMP-5. But as

CMP members, we have a responsibility to review our actions. I'm sorry for the circumstances, but there was inadequate
Substantiation given for the adoption of this Section -especially when submitted by CMP members. Anecdotal
statements without any evidentiary real-life examples, without any indication of danger, or examples of problem events,
without any laboratory reports or physics conditions given, simply do not meet the standard by which we should be
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imposing Code requirements.

It has been said that my position on this is based only on cost, and that I am promoting an incorrect installation. I have
received insulting and incorrect statements regarding my abilities and integrity. My whole purpose of doing all the many
hours of work involved with this volunteer code panel work, is to do public good based on expertise and facts, and
debated in polite discussion.

Cost-benefit balance must always be a part of our responsibility in writing Code. We are the Public's representatives for
their safety and economic interests. Our number one primary responsibility as CMP members is "Practical
Safeguarding." "Practical" includes the cost of installation. No economy can afford to require Space Shuttle level
perfection, neither can we allow the horrors of third-world freelancing. It is our job to find the balance. And I will point out
that my position everywhere in this discussion is that the 2008 Code requirements must ALL be followed.

I believe that adopting 250.121 was an unjustified action in accordance with the rules of Panei responsibilities. It should
be removed from the NEC.

_______________________________________________________________________________________________
5-191     Log #1174  NEC-P05

_______________________________________________________________________________________________
Steven Emert, Rosendin Electric

Revise Table as follows:

***INSERT TABLE 70_L1174_R_TB 250.122 HERE***

The addition of the two minimum wire size columns to Table 250.122 is the next logical step to the
acknowledgement made in the 2011 NEC Article to the different roles an Equipment Grounding Conductor
(EGC) can play in an electrical distribution system. Those roles are defined by how the system has been grounded. In a
solidly grounded system the EGC must be able to carry
a large amount of current for a short amount of time. An EGC in a High Resistance Ground (HRG) system must be able
to carry a small amount of current for a long period of time. Those two roles would now be fully recognized by the
proposed changes to Table i 250.122.

For example the EGC in a 3000A feeder connected to the secondary of a 2500 kVA solidly grounded delta wye
transformer conld be I required to be able to carry as much as 20 kA, or possibly more current for up to one minute
without damage to the conductor. That same EGC in an HRG Article 250.36 compliant system would need to be able to
carry 10 Amps continuously. It is not cost effective
to specify only one size ofEGC for both types of grounding.

Other than the proposed table modifications I do not believe any other changes to Article 250.122 would be necessary.
In discussions with the HRG providers virtually all HRGs they manufacturer are rated at 10 Amps or less. They did note
that in some instances they have provided 50 Amp rated HRGs. Therefore the Heading over the additional columns
notes the HRG must be rated for 10 Amps or less.

88Printed on  11/25/2011



70_L1174_R/A2013/ROP 

Table 250.122 Minimum Size Equipment Grounding Conductors for Grounding Raceway and 
Equipment 

 Size (AWG or kmil) 

    

With 250.36 
Compliant <=10A 

HRG Installed 
Rating or Setting 

of Automatic 
Overcurrent 

Device in Circuit 
Ahead of 

Equipment, 
Conduit, etc., Not 

Exceeding Copper 

Aluminum or 
Copper-Clad 
Aluminum* Copper 

Aluminum or 
Copper-Clad 
Aluminium* 

15 14 12 14 12 
20 12 10 12 10 
60 10 8 10 8 

100 8 6 8 6 
200 6 4 8 6 
300 4 2 8 6 
400 3 1 8 6 
500 2 1/0- 8 6 
600 1 2/0 8 6 
800 1/0 3/0 8 6 

1000 2/0 4/0 8 6 
1200 3/0 250 8 6 
1600 4/0 350 8 6 
2000 250 400 8 6 
2500 350 600 8 6 
3000 400 600 8 6 
4000 500 750 8 6 
5000 700 1200 8 6 
6000 800 1200 8 6 

Note: Where necessary to comply with 250.4(A)(5) or (B)(4), the equipment grounding conductor shall 
be sized larger than given in this table. 
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_______________________________________________________________________________________________
5-192     Log #1385  NEC-P05

_______________________________________________________________________________________________
Paul E. Guidry, Fluor Enterprises, Inc.

Add new ampacities for 7 amp and 10 amp OCPD.

****Insert Table 250.122 Here****

Section 7.2.5.4.3 allows an OCPD for #18AWG to be 7 amps and #17Awg to be 10 amps.  Currently
there isn't any guidance on how to size the equipment grounding conductor for these control circuits and the EGC
shouldn't have to be larger than the current carrying conductors.

Table 400.5(A)(1) for flexible cords allows the same ampacities for #18 and 16AWG.
Section 760.43 allows the same ampacities for NPLFA circuits.

_______________________________________________________________________________________________
5-193     Log #1934  NEC-P05

_______________________________________________________________________________________________
Thomas Guida, TJG Services, Inc. / Rep. CommScope Broadband Products

Revise table as shown to add columns for copper-clad steel:

***Insert Table 250.122 Here***
Copper –clad steel conductors are manufactured specifically for use as grounding conductors. They

have been widely and effectively used in utility applications. The IEEE Standard for Qualifying Permanent Connections
Used in Substation Grounding (IEEE 837) includes testing for copper-clad steel. The UL 467 Standard for Grounding
and Bonding Equipment includes provisions for copper-clad steel for grounding rod electrodes to be directly in contact
with earth as permitted in 250.52(A)(5) of this code.  Copper-clad steel conductors are stronger than copper or
aluminum conductors. Copper-clad steel conductors are much less valuable as scrap and therefore much less likely to
be stolen in systems where they may be exposed to the public.

As with all grounding conductors, the major issue is the ability of the conductor to handle high fault currents.  I have
provide  fusing current tables for 40 and 30 percent conductivity copper-clad steel compared to copper demonstrate the
ability of these conductors to withstand those currents. Also provided is a report that details the testing on which these
tables are based.

Note:  Supporting material is available for review at NFPA Headquarters.
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Table 250.122 Minimum Size Equipment Grounding Conductors for Grounding Raceway and 
Equipment 
Rating or Setting of Automatic 
Overcurrent Device in Circuit 
Ahead of Equipment, Conduit, 
etc., Not Exceeding 
(Amperes) 

Size (AWG or kcmil) 
Copper Aluminum or Clopper-Clad 

Aluminum 

7* 18 N/A 
10* 16 N/A 

*Applies to Articles 400, 725, and 760 only. 



 70/L1934/Tb 250.122/A2013/ROP 

 
 
Table 250.122 Minimum Size Equipment Grounding Conductors for Grounding Raceway and Equipment 
 
Rating or Setting of                                                                               Size (AWG or kcmil)            * 
Automatic Overcurrent               -------------------------------------------------------------------------------------------------------------------------------------
-                                    
Device in Circuit Ahead                                                 
of Equipment, Conduit,                                                                                                                               Copper-Clad Steel 
etc., Not Exceeding                                                               Aluminum or                                             _____Conductivity____ 
(Amperes)                                      Copper                   Copper-Clad Aluminum                                  40%                    30% 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
15                                                          14                                       12                                                        10                        8 
20                                                          12                                       10                                                          8                        6  
60                                                          10                                         8                                                          6                        5 
100                                                          8                                         6                                                          4                        2 
 
200                                                          6                                         4                                                          2                        1 
300                                                          4                                         2                                                         1/0                     2/0 
400                                                          3                                         1                                                         2/0                     3/0 
 
500                                                          2                                       1/0                                                       3/0                      4/0 
600                                                          1                                       2/0                                                       4/0                     250 
800                                                       1/0                                       3/0                                                      250                     300 
 
1000                                                     2/0                                       4/0                                                      300                     400 
1200                                                     3/0                                      250                                                      400                     500 
1600                                                     4/0                                      350                                                      500                     650 
 
2000                                                    250                                      400                                                      650                     800 
2500                                                    350                                      600                                                      950                   1200 
3000                                                    400                                      600                                                    1000                   1200 
 
4000                                                    500                                      750                                                    1300                   1500 
5000                                                    700                                    1200                                                    1900                   2200 
6000                                                    800                                    1200                                                    2000                   2400 
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_______________________________________________________________________________________________
5-194     Log #3359  NEC-P05

_______________________________________________________________________________________________
Joseph Della Porta, Otis Elevator Co.

Add new text to read as follows:

******Insert Table 250.122 Here******

Add copper wire size 16 AWG and 18 AWG to Table 250.122 to be consistent with Tables
310.15(B)16 and 310.15(B)17.

_______________________________________________________________________________________________
5-195     Log #554  NEC-P05

_______________________________________________________________________________________________
Dennis Alwon, Alwon Electric Inc.

Revise text to read as follows:
(A) General. Copper, aluminum, or copper-clad aluminum equipment grounding conductors of the wire type shall not

be smaller than shown in Table 250.122, but in no case shall they not be required to be larger than the circuit
conductors supplying the equipment, except when run in parallel according to 250.122(F).  Where a cable tray, a
raceway, or a cable armor or sheath is used as the equipment grounding conductor, as provided in 250.118 and
250.134(A), it shall comply with 250.4(A)(5) or (B)(4).

The use of the term "in no case" is not quite accurate as there are times when the equipment
grounding conductor (EGC) may be larger than the circuit conductors.  If you have a 1000 amp feeder with 7 runs of 1/0
copper then the EGC is required to be 2/0 in each conduit.

_______________________________________________________________________________________________
5-196     Log #1932  NEC-P05

_______________________________________________________________________________________________
Thomas Guida, TJG Services, Inc. / Rep. CommScope Broadband Products

Revise text to read as follows:
Copper, aluminum, copper-clad steel or copper-clad aluminum equipment grounding conductors of the

wire type shall not be smaller than shown in Table 250.122, but in no case shall they be required to be larger than the
circuit conductors supplying the equipment. Where a cable tray, a raceway, or a cable armor or sheath is used as the
equipment grounding conductor, as provided in 250.118 and 250.134(A), it shall comply with 250.4(A)(5) or (B)(4).
(No change proposed for second paragraph)

Copper –clad steel conductors are manufactured specifically for use as grounding conductors. They
have been widely and effectively used in utility applications. The IEEE Standard for Qualifying Permanent Connections
Used in Substation Grounding (IEEE 837) includes testing for copper-clad steel. The UL 467 Standard for Grounding
and Bonding Equipment includes provisions for copper-clad steel for grounding rod electrodes to be directly in contact
with earth as permitted in 250.52(A)(5) of this code.  Copper-clad steel conductors are stronger than copper or
aluminum conductors. Copper-clad steel conductors are much less valuable as scrap and therefore much less likely to
be stolen in systems where they may be exposed to the public.

As with all grounding conductors, the major issue is the ability of the conductor to handle high fault currents.  I have
provide  fusing current tables for 40 and 30 percent conductivity copper-clad steel compared to copper demonstrate the
ability of these conductors to withstand those currents. Also provided is a report that details the testing on which these
tables are based.

Note:  Supporting material is available for review at NFPA Headquarters.
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Table 250.122 Minimum Size Equipment Grounding 
Conductors for Grounding Raceway and Equipment 

Rating or Setting of 
Automatic Overcurrent 
Device in Circuit Ahead 
of Equipment, Conduit, 

etc., Not Exceeding 
(Amperes) 

Size (AWG or kcmil) 

Copper 

Aluminum or  
Copper-Clad  
Aluminum* 

7 18 -- 

10 16 -- 

15 14 12 
 



Report on Proposals  –  June 2013 NFPA 70
_______________________________________________________________________________________________
5-197     Log #8  NEC-P05

_______________________________________________________________________________________________

Technical Correlating Committee on National Electrical Code®,
The Technical Correlating Committee directs that the action on the comment be reported as "Hold"

consistent with 3.3.1 of the NEC Style Manual in that it is not written in clear and concise language.
This is a direction from the Technical Correlating Committee on National Electrical Code Correlating

Committee in accordance with 3.4.2 and 3.4.3 of the Regulations Governing Committee Projects.

_______________________________________________________________________________________________
5-198     Log #1449  NEC-P05

_______________________________________________________________________________________________
Gary A. Beckstrand, Salt Lake City, UT

Add text to read as follows:
Where ungrounded conductors are increased in size, equipment grounding conductors of the

wire type, where installed, shall be increased in size proportionately according to the circular mil area of the ungrounded
conductors.

This section of the NEC requires an increase in size for equipment grounding conductors (EGC) when
the ungrounded conductor is increased in size.  Section 250.118 allows the EGC to run with or enclose the circuit
conductors. When a metallic conduit is used as the sole EGC,   250.122(b) would require an evaluation of the metal
raceway to ensure the proper size metal conduit can carry the fault current. No such information is forthcoming in the
NEC on how this calculation is to be accomplished. Methods are given in several textbooks (Soares Book on Grounding
for example) used in the industry for proportional sizing of a wire type conductor for an increase in size of the
ungrounded conductors using circular mils. However, there is no industry information or calculations in the NEC readily
available for proportional increased size of a EGC when a sole metal raceway is used as the EGC. How does the user
of the Code know that a 1/2 EMT raceway 100-ft long can carry the proper amount of fault current when the ungrounded
conductor size in the raceway is increased from 12 AWG to 8 AWG? This proposal should provide CMP-5 the
opportunity to clarify their position on including metallic raceways in this section.

_______________________________________________________________________________________________
5-199     Log #3077  NEC-P05

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

Revise as follows:
Where ungrounded conductors are increased in size from the minimum size that has sufficient

ampacity for the intended installation, equipment grounding conductors, where installed, shall be increased in size
proportionately according to the circular mil area of the ungrounded conductors.

This proposal resubmits what would have been the text of the 2011 NEC had CMP 5 reported its
action correctly on Proposal 5-290 in that cycle and maintained that position.  The inserted language is simple and clear.
It is pointless and technically incorrect to require an increase in the minimum size of an equipment grounding conductor,
which functions only for a short-time event and can be insulated or bare,  just because some condition of use requires
the ungrounded conductors to increase in size. Example D3(a) does not make this increase, and it may be necessary to
do so if this clarification is not made.
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_______________________________________________________________________________________________
5-200     Log #795  NEC-P05

_______________________________________________________________________________________________
Paul E. Guidry, Fluor Enterprises, Inc. / Rep. Associated Builders and Contractors

Add new exception to read:
(B) Increased in Size. Where ungrounded conductors are increased in size, equipment grounding conductors, where

installed, shall be increased in size proportionately according to the circular mil area of the ungrounded conductors.
Exception: In supervised industrial installations, where calculations are performed under engineering supervision, and

it is assured that the equipment grounding conductor provides an adequately low impedance fault path,  it shall be
permissible to allow an equipment grounding conductor smaller than that required by this section in multiconductor
cables only.

This proposal is an alternative to Comment 5-177 from the previous cycle.

This proposal will add the ability to use equipment grounding conductors based on ungrounded conductor sizes
available in multiconductor cables in addition to basing the equipment grounding conductor (EGC) on an overcurrent
protective device (OCPD) size as is currently the case. Currently, manufacturers of multiconductor cable assemblies
install a standard size of EGC with a given size of ungrounded conductor. If the conductors are increased due to voltage
drop (not because of an increase in the OCPD, you lose the curve that is built in to Table 250.122 for reducing the size
of EGCs due to 250. 122(B).

For example, a 50A OCPD on a circuit requires a 8 AWG, type XHHW, CU ungrounded conductor. It is increased to a 2
AWG due to voltage drop. Utilizing 250.122(B), the proportion is 2 AWG to 8 AWG = 66,360cm/16,510cm = 4.02. For a
50A OCPD according to existing Table 250.122. A 10AWG was originally able to be used for an EGC. So, multiply
(10AWG) 10,380cm X 4.02 = 41,721cm. So, now the EGC would have to be a 4 AWG. This typically isn’t a problem
when installing raceways with single conductor wire. However, with multi-conductor cables, the standard EGC that is
manufactured with a 2 AWG cable is a 6 AWG for 90°C insulation. This is a fairly typical problem in industrial plants
today.

The proportion calculation specified in 250.122 isn’t being adhered to today for multiconductor cables since it requires
special cables to be ordered, or possibly the use of a four conductor cable with the EGC sized equivalent to the
ungrounded conductors. When four insulated conductors are required plus the EGC, then special cable has to be
ordered. This isn’t a cost issue as much as it’ s a waste of copper or aluminum.

If calculations are performed under engineering supervision and it is proven that a sufficiently low impedance fault path
will be available, we should be able to use standard cables.
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_______________________________________________________________________________________________
5-201     Log #1841  NEC-P05

_______________________________________________________________________________________________
Mike Weitzel, Central Washington Electrical Education

Revise text to read as follows:
(2) Instantaneous-Trip Circuit Breaker (MCP) and Motor Short-Circuit Protector. Where the overcurrent device is an

instantaneous-trip circuit breaker (MCP) or a motor short-circuit protector, the equipment grounding conductor shall be
sized not smaller than that given by 2S0.122(A) using the maximum permitted rating of a dual element time-delay fuse
selected for branch-circuit short-circuit and ground-fault protection in accordance with 430.S2(C)(I), Exception No. 1.

Clarity is needed and a clear definition of what a actually Motor Circuit Protector is.
If a motor circuit protector is not an instantaneous circuit breaker, then how is it defined?
The informational Note presently found in 430.S2(C) (7) actually describes a Motor Short-Circuit Protector, which is a

fused device, manufactured as I understand, by Ferraz-Shawmut.
There has been confusion relating to MCP's and MSCP's.
For example, a well-known Code-training resource for the 2011 NEC cycle, showed a photo of an instantaneous

breaker installed in an MCC bucket and described it as a "Motor Short-Circuit Protector", which was incorrect. They are
not alone. Many of us have needed clarification.

These are circuit breakers without overload (thermal) protection capability.
They are intended to provide only branch-circuit, short-circuit, and ground-fault protection for individual motor branch

circuits.
They may not be used to provide main, motor feeder, motor overload, general branch-circuit or group motor

protection...
NEC 430.52 requires that they shall only be used as part of a listed combination motor controller.
MCP's are short-circuit tested only in combination with a motor controller and overload device.
Because of this, they are not labeled with an interrupting rating by themselves.
Per NEC 430.109, they may be used as a motor branch-circuit and controller disconnect, or "at the motor" disconnect

only when part of a listed combination motor controller.
Companion proposals have been submitted to Section 430.2 to add a new definition for Motor
Circuit Protector (MCP), and to the text and Table of Section 430.52, the acronym, MCP.
Note:  Supporting material is available for review at NFPA Headquarters.

93Printed on  11/25/2011



Report on Proposals  –  June 2013 NFPA 70
_______________________________________________________________________________________________
5-202     Log #85  NEC-P05

_______________________________________________________________________________________________
Peter Jolly, Corporate Electric Group, Inc.

Revise text to read as follows:
250.122 Size of Equipment Ground Conductors.

(F)  Where conductors are run in parallel in multiple raceways or cables as permitted in 310.4, the equipment grounding
conductors were used, shall run in parallel in each raceway or cable.  One of the methods in 250.122 (F)(1) or (F)(2)
shall be used to ensure  EGC are protected.

(1)  Based on rating of overcurrent protective device, 25% of the largest current carrying conductor each parallel
equipment grounding conductor shall be sized on the basis of the ampere rating of the overcurrent device protecting the
service, 25% of the ampere rating of the largest conductors in the raceway or cable in accordance with Table 250.122
250.122A (New table required).

On an overcurrent protective device of 6000A according to Table 250.122, the EGC is 800 kcmil.
(a)  The EGC would have to paralleled:  i.e., 2-400 kcmil.
(b)  According to (F)(1), 2-400 kcmil has to be in each raceway:  i.e., 6000A will require a parallel set up.  16 sets of

4-500kcm and 2-400 kcmil in 3"c.  The ground conductor does not count in the conduit fill.
(c)  Your EGC becomes larger than your current carrying conductor.
(d)  Now you have created a violation because 4-500 kcmil and 2-400 kcmil cannot fit in a 3" conduit.
(e)  Your EGC is now 16 X 2 X 4 400 kcmil = 128,000 kcmil instead of 800 kcmil required.
(f)  The correct way is 500 kcmil requires #3 EGC.  16 X #3 EGC = 16 X 52620 cmil = 841,920 cmil or 800 kcmil.  This

would substantiate the equivalent in wire size indicated in Table 250.122.
(g)  This concludes that the EGC also has to be reduced proportionaltely as the current carrying conductor in a parallel

situation.
(h)  It is likely that Table 250.122 holds true from 15Amp to 400A and must be changed above 400Amp to take into

consideration the parallels confirguration.  Now you have to take the aggregate.  (The total sum).
Note:  Supporting Material is available at NFPA Headquarters.

_______________________________________________________________________________________________
5-203     Log #1344  NEC-P05

_______________________________________________________________________________________________
Ralph Prichard, Bear, DE

Revise the text as follows:
Where conductors are installed in parallel in multiple raceways as permitted in

310.10(H), the equipment grounding conductors, where used, shall be installed in parallel in each raceway .

Where conductors are installed in parallel in the
same raceway, cable, or cable tray as permitted in 310.10(H), a single equipment grounding conductor shall be
permitted.  Equipment grounding conductors installed in cable tray shall meet the minimum requirements of
392.10(B)(1)(c).  Each equipment grounding conductor shall be sized in compliance with 250.122.

This requirement is often misapplied by placing an additional equipment grounding conductor outside
of the cable.  Installations using standard cables with equipment grounding conductors may not have a return path
sufficient for a failure in one of the paralleled cables.  Revisions above will clarify the requirement.
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_______________________________________________________________________________________________
5-204     Log #2731  NEC-P05

_______________________________________________________________________________________________
Daleep C. Mohla, DCM Electrical Consulting Services, Inc.

Revise text to read as follows:
Each equipment grounding conductor shall be sized in compliance with 250.122.
The total sum of equipment grounding conductor(s) in the multiple raceways shall be equal or larger than required by

Table 250.122 based on the rating or setting of overcurrent device.
If ungrounded conductors can be run in parallel and share the current, there is no rationale to not to

allow same sharing by the equipment grounding conductors. As long as sum of the equipment grounding conductors is
equal or larger than required by Table 250.122 based on overcurrent device.

_______________________________________________________________________________________________
5-205     Log #1343  NEC-P05

_______________________________________________________________________________________________
Ralph Prichard, Bear, DE

Add the following exception:
Where ground-fault protection of equipmetn is installed, each parallel equipment grounding conductor in a

mulitconductor cable shall be permitted to be sized in accordance witht Table 250.122 on the basis of the trip rating of
the ground-fault protection.

Standard multiconductor cables cannot be run in parallel due to the size of equipment grounding
conductor in the cable and are often misused by installing a separate equipment grounding conductor in the same
raceway as the multiconductor cable. When there is a cable failure, there could be more current in the cable equipment
grounding conductor.  This exception is taken from the text of the 2005 NEC.
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_______________________________________________________________________________________________
5-206     Log #3309  NEC-P05

_______________________________________________________________________________________________
Elliot Rappaport, Coconut Creek, FL

Revise text to read as follows:
The terminal for the connection of the equipment bonding

grounding conductor shall be identified by one of the following:
(1) A green, not readily removable terminal screw with a hexagonal head.
(2) A green hexagonal; not readily removable terminal nut.
(3) A green pressure wire connector. If the terminal for the bonding grounding conductor is not visible, the

conductor entrance hole shall be marked with the word green or ground, the letters G or GR, a grounding symbol, or
otherwise identified by a distinctive green color. If the terminal for the equipment bonding grounding conductor is readily
removable, the area adjacent to the terminal shall be similarly marked.

A bonding conductor to provide a path back to the source for fault clearing is necessary for safety.
Merely connecting to “ground” will not provide a safe environment.

This proposal is one of a series of proposals to replace, throughout the Code, the term “grounding” with “bonding”
where appropriate.

As used in the Code, “grounding” is a well defined term and refers to connecting to the earth or ground for any one of a
number of reasons.  Similarly, “bonding” is the connection of two bodies together to form a continuous electrical path.
The term “equipment grounding conductor” has a definite purpose that is not uniquely expressed in the term.  As a
result, there is a misconception that “grounding” will make a system safe.  On the contrary, connecting equipment to
ground without providing the bonding connection back to the source can make the equipment less safe.

The purpose of the “equipment grounding conductor (EGC) is to provide a low impedance path from a fault at
equipment “likely to become energized” to the source of the electrical current (transformer, generator, etc,).  If it is
argued that the purpose is to connect the equipment to ground, then the requirement of 250.4(A)(5) that “the earth shall
not be considered as an effective ground fault path” would no longer be valid because fault current would then be
intended to flow to the ground (earth).

From the conductor sizing requirements of 250.122, and specifically 250.122(B), it is apparent that the purpose of the
EGC is related to connection (bonding) to the source of power rather than connection to ground.  If the principle purpose
was the connection to ground, then the sizing requirements would be less important since near equipotential conditions
can be achieved with much smaller conductors.

The fundamentals of these proposals are to clearly state that “systems” are “grounded” and “equipment” is “bonded”.
The fact that the bonding conductor may be grounded also is secondary to the primary function of bonding.

This proposal proposes changing the word “grounding” to “bonding”, where appropriate, throughout the Code.  It is
clear that there are many places where “grounding” is used to identify the connection to earth (grounding electrode
conductor) and “grounding” should remain.  Additionally, the expression “EGC” should be changed to “EBC”, “equipment
bonding conductor” for consistency.

_______________________________________________________________________________________________
5-207     Log #857  NEC-P05

_______________________________________________________________________________________________
Michael J. Johnston, National Electrical Contractors Association

Revise list item (3) as follows:
(3) A green pressure wire connector. If the terminal for the equipment grounding conductor is not visible, the conductor

entrance hole shall be marked with the word or , the letters or , a grounding symbol, or otherwise
identified by a distinctive green color. If the terminal for the equipment grounding conductor is readily removable, the
area adjacent to the terminal shall be similarly marked.

Grounding conductors are not defined in the NEC. The proposal incorporates the word equipment into
the term equipment grounding conductor. Promotes consistency in the use of NEC defined grounding and bonding
terms.
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_______________________________________________________________________________________________
5-208     Log #3294  NEC-P05

_______________________________________________________________________________________________
Elliot Rappaport, Coconut Creek, FL

Replace the phrase “equipment grounding conductor” with the phrase “equipment bonding
conductor” in the Articles and Sections as identified below.  Replacement of “grounding” or “ground” when used
separately is covered in separate proposals.

250.130 Title; 250.130 (3x), 250.130(A), (B), & (C);
250.132;
250.134; 250.134 & Title; 250.134(A) & Title; (B) & (B) Excs. 1 & 2;
250.136(A) (2x) & (B);
250.138, Title, (A) & Title, & (B);
250.140 & Exc.;
250.142(B) exc.2 (3);
250.144;
250.146(D) & Inf. note;
250.148 & Title; 250.148(C) & (D);
250.168;

This proposal is one of a series of proposals to replace, throughout the Code, the term “grounding”
with “bonding” where appropriate.

As used in the Code, “grounding” is a well defined term and refers to connecting to the earth or ground for any one of a
number of reasons.  Similarly, “bonding” is the connection of two bodies together to form a continuous electrical path.
The term “equipment grounding conductor” has a definite purpose that is not uniquely expressed in the term.  As a
result, there is a misconception that “grounding” will make a system safe.  On the contrary, connecting equipment to
ground without providing the bonding connection back to the source can make the equipment less safe.

The purpose of the “equipment grounding conductor (EGC) is to provide a low impedance path from a fault at
equipment “likely to become energized” to the source of the electrical current (transformer, generator, etc,).  If it is
argued that the purpose is to connect the equipment to ground, then the requirement of 250.4(A)(5) that “the earth shall
not be considered as an effective ground fault path” would no longer be valid because fault current would then be
intended to flow to the ground (earth).

From the conductor sizing requirements of 250.122, and specifically 250.122(B), it is apparent that the purpose of the
EGC is related to connection (bonding) to the source of power rather than connection to ground.  If the principle purpose
was the connection to ground, then the sizing requirements would be less important since near equipotential conditions
can be achieved with much smaller conductors.

The fundamentals of these proposals are to clearly state that “systems” are “grounded” and “equipment” is “bonded”.
The fact that the bonding conductor may be grounded also is secondary to the primary function of bonding.

This proposal proposes changing the word “grounding” to “bonding”, where appropriate, throughout the Code.  It is
clear that there are many places where “grounding” is used to identify the connection to earth (grounding electrode
conductor) and “grounding” should remain.  Additionally, the expression “EGC” should be changed to “EBC”, “equipment
bonding conductor” for consistency.
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_______________________________________________________________________________________________
5-209     Log #1793  NEC-P05

_______________________________________________________________________________________________
Mark Shapiro, Farmington Hills, MI

Revise text to read as follows:
The equipment grounding

conductor of a grounding-type receptacle or a branch-circuit extension shall be permitted to be connected to any of the
following: (1) Any accessible point on the grounding electrode system as described in 250.50 (2) Any accessible point
on the grounding electrode conductor (3) The equipment grounding terminal bar within the enclosure where the branch
circuit for the receptacle or branch circuit originates (4) To an equipment grounding conductor that is part of another
branch circuit that originates from the enclosure where the branch circuit for the receptacle or branch circuit originates
(5) For grounded systems, the grounded service conductor within the service equipment enclosure (6) For ungrounded
systems, the grounding terminal bar within the service equipment enclosure

Adding the proposed, new number 4 is seen as a simple extension of the present number 3 that allows
connecting to the equipment grounding bar in the related panel.

Allowing the new item will provide a more effective equipment grounding path than the current 2 final items in the list.
Equipment grounding conductors are not grounding electrode conductors.  While tying into the grounding electrode
system does provide a connection to the grounding system of the building, it provides a rather high impedance path for
equipment grounding due to its roundabout path. Allowing a connection back to the same enclosure or panel that serves
the receptacle circuit would normally provide a shorter path, a smoller loop, and therefore a more effective ground return
path.
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_______________________________________________________________________________________________
5-210     Log #3310  NEC-P05

_______________________________________________________________________________________________
Elliot Rappaport, Coconut Creek, FL

Revise text to read as follows:

Except as permitted in 250.30(A)1) and 250.32(B) Exception, a grounded circuit conductor
shall not be used for bonding grounding non-current carrying metal parts of equipment on the load side of the service
disconnecting means or on the load side of a separately derived system disconnecting means or the overcurrent
devices for a separately derived system not having a main disconnecting means.

This change is consistent with the proposals to provide for equipment bonding instead of equipment
grounding as described below.

This proposal is one of a series of proposals to replace, throughout the Code, the term “grounding” with “bonding”
where appropriate.

As used in the Code, “grounding” is a well defined term and refers to connecting to the earth or ground for any one of a
number of reasons.  Similarly, “bonding” is the connection of two bodies together to form a continuous electrical path.
The term “equipment grounding conductor” has a definite purpose that is not uniquely expressed in the term.  As a
result, there is a misconception that “grounding” will make a system safe.  On the contrary, connecting equipment to
ground without providing the bonding connection back to the source can make the equipment less safe.

The purpose of the “equipment grounding conductor (EGC) is to provide a low impedance path from a fault at
equipment “likely to become energized” to the source of the electrical current (transformer, generator, etc,).  If it is
argued that the purpose is to connect the equipment to ground, then the requirement of 250.4(A)(5) that “the earth shall
not be considered as an effective ground fault path” would no longer be valid because fault current would then be
intended to flow to the ground (earth).

From the conductor sizing requirements of 250.122, and specifically 250.122(B), it is apparent that the purpose of the
EGC is related to connection (bonding) to the source of power rather than connection to ground.  If the principle purpose
was the connection to ground, then the sizing requirements would be less important since near equipotential conditions
can be achieved with much smaller conductors.

The fundamentals of these proposals are to clearly state that “systems” are “grounded” and “equipment” is “bonded”.
The fact that the bonding conductor may be grounded also is secondary to the primary function of bonding.

This proposal proposes changing the word “grounding” to “bonding”, where appropriate, throughout the Code.  It is
clear that there are many places where “grounding” is used to identify the connection to earth (grounding electrode
conductor) and “grounding” should remain.  Additionally, the expression “EGC” should be changed to “EBC”, “equipment
bonding conductor” for consistency.
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_______________________________________________________________________________________________
5-211     Log #3013  NEC-P05

_______________________________________________________________________________________________
Eric Stromberg, Stromberg Engineering, Inc.

Delete text as follows:

Delete Exception 2 in its entirety. There is no reason to allow the connection of the Neutral to the meter
socket enclosure. It only creates paths for Neutral currents to flow on the metallic enclosures.

_______________________________________________________________________________________________
5-212     Log #961  NEC-P05

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

Replace 600V with 1000V.
This proposal is the work of the “High Voltage Task Group” appointed by the Technical Correlating

Committee. The task group consisted of the following members: Alan Peterson, Paul Barnhart, Lanny Floyd, Alan
Manche, Donny Cook, Vince Saporita, Roger McDaniel, Stan Folz, Eddie Guidry, Tom Adams, Jim Rogers and Jim
Dollard.

The Task Group identified the demand for increasing voltage levels used in wind generation and photovoltaic systems
as an area for consideration to enhance existing NEC requirements to address these new common voltage levels.  The
task group recognized that general requirements in Chapters 1 through 4 need to be modified before identifying and
generating proposals to articles such as 690 specific for PV systems. These systems have moved above 600V and are
reaching 1000V due to standard configurations and increases in efficiency and performance.  The committee reviewed
Chapters 1 through 8 and identified areas where the task group agreed that the increase in voltage was of minimal or no
impact to the system installation.  Additionally, there were requirements that would have had a serious impact and the
task group chose not to submit a proposal for changing the voltage.  See table (supporting material) that summarizes all
sections considered by the TG.

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

_______________________________________________________________________________________________
5-213     Log #266  NEC-P05

_______________________________________________________________________________________________
Tim McIntyre, Prosper Electric

If multiple devices are attached to the same metal cover, only one of those device yokes need a
bonding jumper. The other device yokes are bonded through the metal cover.

It is redundant and messy to have multiple bonding jumpers to a number of device yokes when they
are all bonded through a metal cover.
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_______________________________________________________________________________________________
5-214     Log #1951  NEC-P05

_______________________________________________________________________________________________
Jonathan  R. Althouse, Michigan State University

Insert the words “an effective ground-fault current path” after the word establish in the third line,
delete the words “the grounding circuit”.  At the end of the sentence delete the words “flush-type boxes” and replace with
the words “a grounded metal box” so that the paragraph will read as follows:

Contact devices or yokes designed and listed as self-grounding shall be permitted in
conjunction with the supporting screws to establish an effective ground-fault current path the grounding circuit between
the device yoke and flush-type boxes a grounded metal box.

This article stresses the importance of establishing an “effective” ground-fault current path, and
therefore, these are the words that need to be used in this section.  The other issue is that a listed self-grounding device
is also permitted to be used for a surface mounted metal box, not just flush-mounted boxes.   It should also be made
clear that the box must be metal and grounded.

_______________________________________________________________________________________________
5-215     Log #165  NEC-P05

_______________________________________________________________________________________________
Jebediah J. Novak, Cedar Rapids Electrical JATC

Revise text to read as follows:
(D) Isolated Ground Receptacles.
(Remaining text unchanged).

Insertion of the word ground will make this language consistent with other sections of the code that
reference this type of product.  The term isolated ground receptacle is found in Sections 406.4(D), 640.7(C), and
647.7(B).  Additionally, UL's guide for electrical equipment (White Book) refers to this product as an Isolated Ground
Receptacle.

_______________________________________________________________________________________________
5-216     Log #256  NEC-P05

_______________________________________________________________________________________________
Andrew Neems, Sayville, NY

Revise text to read as follows:

The isolated ground receptacle should be identified with the same nomenclature throughout the code
book to avoid unnecessary confusion. 406.3(D) is the most inclusive reference. Adding the word--Ground--is consistent
with 406.3(D) and will add clarity for the code user.
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_______________________________________________________________________________________________
5-217     Log #1794  NEC-P05

_______________________________________________________________________________________________
Mark Shapiro, Farmington Hills, MI

Revise text to read as follows:
Where installed for the reduction of electrical noise (electromagnetic interference)

on the grounding circuit, a receptacle in which the grounding terminal is purposely insulated from the receptacle
mounting means shall be permitted. The receptacle grounding terminal shall be connected to an insulated equipment
grounding conductor run with the circuit conductors at least to the panelboard where the branch circuit originates. This
equipment grounding conductor shall be permitted to pass through one or more panelboards without a connection to the
panel- board grounding terminal bar as permitted in 408.40, Exception, so as to terminate within the same building or
structure directly at an equipment grounding conductor terminal of the applicable derived system or service. Where
installed in accordance with the provisions of this section, this equipment grounding conductor shall also be permitted to
pass through boxes, wireways, or other enclosures with- out being connected to such enclosures.

Nothing in the present wording addresses how far back an isolated/insulated equipment grounding
conductor must be installed. In general, this is appropriate. However, there does seem to be the need for a minimum
requirement.

A case in point is where I.G. receptacles have been installed with their grounding terminals connected to an equipment
bonding jumper that is connected to their outlet boxes. In response to being cited for a violation of this sub-section, a
short isolated/insulated equipment grounding conductor was simply installed and run back to the first metal junction box,
a few feet from the receptacle outlet.

This proposal is intended to make it clear that the isolated grounding conductor must be installed, at least back to the
first panelboard.
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_______________________________________________________________________________________________
5-218     Log #3265  NEC-P05

_______________________________________________________________________________________________
Brian E. Rock, Hubbell Incorporated

Revise 250.146(D) to read as follows:
Where installed for the reduction of electrical noise (electromagnetic interference)

on the grounding circuit, a receptacle in which the grounding terminal is purposely insulated from the receptacle
mounting means shall be permitted.  The receptacle grounding terminal shall be connected to an insulated equipment
grounding conductor run with the circuit conductors.  This equipment grounding conductor shall be permitted to pass
through one or more panelboards without a connection to the panelboard grounding terminal bar as permitted in 408.40,
Exception, so as to terminate within the same building or structure directly at an equipment grounding conductor
terminal of the applicable derived system or service.  Where installed in accordance with the provisions of this section,
this equipment grounding conductor shall also be permitted to pass through boxes, wireways, or other enclosures
without being connected to such enclosures.

Isolated ground receptacles shall be identified in accordance with 406.3(D); such identification shall be visible after
installation.

The existing requirement is not referenced to the isolated ground receptacle requirements of ®
406.3(D).  The difference in nomenclature between 250.146(D) and 406.3(D) may lead to misinterpretation that these
respective requirements are addressing unrelated types of receptacles and that “isolated receptacles” might be
achieved by the use of conventional (non-isolated ground) receptacles simply mounted in nonmetallic boxes without
consideration of the requirement of 406.3(D), Exception.

Although 406.3(D) requires specific marking identification of isolated ground receptacles, the installation requirements
here (or there) make no mention that such identification be visible to the user after installation to coordinate with
installation and use instructions of plug-and-cord-connected Listed instrumentation and equipment to comply with
110.3(B).

The editorial change of terminology to “isolated ground receptacles” is to be consistent with the nomenclature of ®
406.3(D) and of 6.3.2.2.7.1 in , and with commercial nomenclature for this type of receptacle.  Furthermore,
with the ® Article 100 definition of “Isolated”, someone might confuse “Isolated Receptacles” as being receptacles
in isolated locations.
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_______________________________________________________________________________________________
5-219     Log #3295  NEC-P05

_______________________________________________________________________________________________
Elliot Rappaport, Coconut Creek, FL

Replace the phrase “equipment grounding conductor” with the phrase “equipment bonding
conductor” in the Articles and Sections as identified below.  Replacement of “grounding” or “ground” when used
separately is covered in separate proposals.

250.172;
250.174, (A), (B), & (C);
250.176;
250.178 & Title;
250.184(B)(1)b, (4), (5), & (8);
250.186(D) & Title;
250.188(B) & (D) (2x).
250.190(C); 250.190(C)(1), (2), & (3)

This proposal is one of a series of proposals to replace, throughout the Code, the term “grounding”
with “bonding” where appropriate.

As used in the Code, “grounding” is a well defined term and refers to connecting to the earth or ground for any one of a
number of reasons.  Similarly, “bonding” is the connection of two bodies together to form a continuous electrical path.
The term “equipment grounding conductor” has a definite purpose that is not uniquely expressed in the term.  As a
result, there is a misconception that “grounding” will make a system safe.  On the contrary, connecting equipment to
ground without providing the bonding connection back to the source can make the equipment less safe.

The purpose of the “equipment grounding conductor (EGC) is to provide a low impedance path from a fault at
equipment “likely to become energized” to the source of the electrical current (transformer, generator, etc,).  If it is
argued that the purpose is to connect the equipment to ground, then the requirement of 250.4(A)(5) that “the earth shall
not be considered as an effective ground fault path” would no longer be valid because fault current would then be
intended to flow to the ground (earth).

From the conductor sizing requirements of 250.122, and specifically 250.122(B), it is apparent that the purpose of the
EGC is related to connection (bonding) to the source of power rather than connection to ground.  If the principle purpose
was the connection to ground, then the sizing requirements would be less important since near equipotential conditions
can be achieved with much smaller conductors.

The fundamentals of these proposals are to clearly state that “systems” are “grounded” and “equipment” is “bonded”.
The fact that the bonding conductor may be grounded also is secondary to the primary function of bonding.

This proposal proposes changing the word “grounding” to “bonding”, where appropriate, throughout the Code.  It is
clear that there are many places where “grounding” is used to identify the connection to earth (grounding electrode
conductor) and “grounding” should remain.  Additionally, the expression “EGC” should be changed to “EBC”, “equipment
bonding conductor” for consistency.
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_______________________________________________________________________________________________
5-220     Log #3259  NEC-P05

_______________________________________________________________________________________________
Brian E. Rock, Hubbell Incorporated

250.162(A) revised to read as follows [250.162 main text is included for continuity in context but
unchanged by this Proposal]:

Direct-current circuits and systems shall be
grounded as provided for in 250.162(A) and (B).

A 2-wire, dc system supplying premises wiring and operating at greater than
50 60 volts but not greater than 300 volts shall be grounded.

This proposal was developed by a subgroup of the NEC® DC Task Force of the Technical Correlating
Committee.  The Task Force is chaired by John R. Kovacik, Underwriters Laboratories, and the subgroup members are
subgroup leader Mark Ode with Underwriters Laboratories, Christel Hunter with Alcan Cable, Rob Wills with Intergrid
Consulting, Brian Rock with Hubbell Incorporated, and Suzanne Borek Childers with the State of New Jersey
Department of Community Affairs.

The break point of 60 volts is revised to correlate with the break point used in Chapter 9, Table 11(B) and
110.26(A)(1)(b).  Direct current applications are experiencing a re-emergence because electric vehicle charging, solar
photovoltaic systems, microgrids, small wind electric systems, etc. can achieve greater efficiencies and energy savings.
These dc applications, however, are known to use battery storage technologies other than lead-acid upon which the 50
volt limit (48 volt nominal) is predicated.  These different battery chemistries may results in voltages slightly above the
present 50 volt dc break point of NEC® 250.162(A) but nonetheless within the 60 volt dc break point already established
in Chapter 9, Table 11(B) and 110.26(A)(1)(b).

_______________________________________________________________________________________________
5-221     Log #2534  NEC-P05

_______________________________________________________________________________________________
William Gross, Electric Service of Clinton

Revise text to read as follows:
Exception  No. 1: A system equipped with a ground detector and supplying only industrial equipment in limited areas

shall not be required to be grounded. The ground detection system sensing equipment shall be connected as close as
practicable to where the system receives its supply.

This detection equipment needs to connected as close to the source as possible to prevent accidental
disconnection if installed on a branch or feeder.
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_______________________________________________________________________________________________
5-222     Log #3445  NEC-P05

_______________________________________________________________________________________________
Michael J. Johnston, National Electrical Contractors Association

Add new text to read as follows:
The grounding electrode conductor for a dc system shall meet the sizing requirements in this section but not be

required to be larger than the 3/0 copper or 250 kcmil aluminum.
No maximum size grounding electrode conductor is provided in this section except for grounding

electrode conductors that are a sole connection to grounding electrodes as provided in 250.166(C), (D), or (E). Where
larger dc systems are installed, the grounding electrode conductor is not permitted to be smaller than the neutral
conductor of the system. Example: If a neutral of a dc system, other than covered in 250.166(A) for 3-wire balancer sets,
is sized at (3) 500 kcmil copper, the the GEC must be 1500 kcmil copper minimum. This seems more restrictive than
necessary given the purpose of grounding electrode conductors. Perhaps grounding electrode conductors for dc
systems behave different than those for ac systems and the additional size is necessary. The proposal seeks practical
sizing requirements for larger dc systems with large neutral conductors.

_______________________________________________________________________________________________
5-223     Log #2988  NEC-P05

_______________________________________________________________________________________________
Stephen McCluer, APC by Schneider Electric / Rep. IEEE Stationary Battery Committee

Revise text to read as follows:

Ground fault detection systems shall be required for ungrounded systems.

Ground fault detection shall be permitted for grounded systems

dc systems shall be legibly marked to indicate the grounding type at the dc source or the first disconnecting means of
the system.  The marking shall be of sufficient durability to withstand the environment involved.

NFPA 70E-2012 identifies four dc grounding types in detail.
DC ground fault detection is presently not addressed in the NEC.

Some dc applications cannot utilize a grounded system, thereby making it necessary to have “floating” power.   An
unintentional ground can result in fires or shock hazard.

Grounded systems are not all grounded in the same manner.  NFPA 70E provides detail on four different dc grounding
methods.  Ground fault detection would not be appropriate for all four types.

TCC is requested to determine if 250.167 is the correct paragraph number for this text.
This proposal was developed as a joint effort of the NEC DC Task Force of the Technical Correlating Committee and

the IEEE Stationary Battery Codes Working Group. The DC Task Force is chaired by John R. Kovacik / Underwriters
Laboratories, and the IEEE Codes Working Group is chaired by Steve McCluer / Schneider-Electric. This proposal is the
collaborative effort of battery manufacturers, users, integrators, installers, engineers and other battery stakeholders.
The battery sub-task group members are Phyllis Archer / C&D ;  Curtis Ashton / Century Link; Matt Balmer / Mitsubishi;
Allen Byrne / Interstate Batteries;  Bill Cantor / TPI Engineering; Terry Chapman / SCE; Troy Chatwin / GE; Allen Fowler
/ Eaton; Dan Lambert/ APC; Linda Little / IBEW; Robert Lord / Analex; Ron Marts / Telcordia; Stephen McCluer /
Schneider Electric; Dan McMenamin / DNM Assoc.; Mark Ode / UL; John Polenz / Emerson; Rob Wills / Intergrid.
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_______________________________________________________________________________________________
5-224     Log #509  NEC-P05

_______________________________________________________________________________________________
Joel  A. Rencsok, Scottsdale, AZ

Secondary circuits of current and potential instrument transformers shall be
grounded where the primary windings are connected to circuits of 300 volts or more to ground and, where installed on or
in metal-enclosed switchgrears and switchboards, shall be grounded irrespective of voltage.

Rest of section to remain as is.
It appears that metal-enclosed switchgear was inadvertently left out when this was included in the

NEC.
See also Article 100 definitions.
See also Part VIII Section 230.200 for additional requirements.
Also Article 250 is not voltage sensitive.

_______________________________________________________________________________________________
5-225     Log #1094  NEC-P05

_______________________________________________________________________________________________
C. Douglas White, CenterPoint Energy, Inc. / Rep. Edison Electric Institute/EL&P

Revise as follows:

This proposal was created by a task group consisting of Doug White (Chair), Paul Dobrowsky, Chuck
Mello, and Daleep Mohla. This proposal is in addition to and intended to compliment the High Voltage Task Group work
in the 2014 NEC cycle.

The intent of this proposal is to improve consistency and usability of the terminology in the Articles under Code Making
panel 5's responsibility. The focus began in Part X of Article 250 but other inconsistencies were discovered and
suggestions for improvement have been made. Product and other international standards appear to use "up to 1000 V"
and over 1000 V instead of "less than 1000 volts" and "1000 volts and over".

Remaining language is not affected by this proposal.
Staff to make corrections in Index.

_______________________________________________________________________________________________
5-226     Log #1095  NEC-P05

_______________________________________________________________________________________________
C. Douglas White, CenterPoint Energy, Inc. / Rep. Edison Electric Institute/EL&P

Revise as follows:

Instruments, meters, and relays operating with windings or working parts at less than 1000 volts shall be connected to
the equipment grounding conductor as specified in 250.174(A), (B), or (C).

This proposal was created by a task group consisting of Doug White (Chair), Paul Dobrowsky, Chuck
Mello, and Daleep Mohla. This proposal is in addition to and intended to compliment the High Voltage Task Group work
in the 2014 NEC cycle.

The intent of this proposal is to improve consistency and usability of the terminology in the Articles under Code Making
panel 5's responsibility. The focus began in Part X of Article 250 but other inconsistencies were discovered and
suggestions for improvement have been made. Product and other international standards appear to use "up to 1000 V"
and over 1000 V instead of "less than 1000 volts" and "1000 volts and over".

Remaining language is not affected by this proposal.
Staff to make corrections in Index.
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_______________________________________________________________________________________________
5-227     Log #605  NEC-P05

_______________________________________________________________________________________________
Joel  A. Rencsok, Scottsdale, AZ

Add “metal-enclosed power switchgears and” to section to read as follows:
Delete “Dead Front” from Section (B)” to read as follows:

Instruments, meters, and
relays operating with windings or working parts at less than 1000 volts shall be connected to the equipment grounding
conductor as specified in 250.174(A), (B), or (C).

Instruments, meters, and relays not located on switchboards, operating with windings or
working parts at 300 volts or more to ground, and accessible to other than qualified persons, shall have the cases and
other exposed metal parts connected to the equipment grounding conductor.

Instruments, meters, and relays (whether
operated from current and potential transformers or connected directly in the circuit) on or in metal-enclosed power
switchgears and switchboards having no live parts on the front of the panels shall have the cases connected to the
equipment grounding conductor.

Instruments, meters, and relays (whether operated from current and potential
transformers or connected directly in the circuit) on switchboards having exposed live parts on the front of panels shall
not have their cases connected to the equipment grounding conductor. Mats of insulating rubber or other suitable floor
insulation shall be provided for the operator where the voltage to ground exceeds 150.

It appears that metal-enclosed power switchgear was inadvertently left out when this was included in
the NEC.

See also Article 100 definitions.
See also Part VIII Section 230.200 for additional requirements.
Also Article 250 is not voltage sensitive.
Switchboards by definition are not intended to be enclosed. See definition.

_______________________________________________________________________________________________
5-228     Log #1096  NEC-P05

_______________________________________________________________________________________________
C. Douglas White, CenterPoint Energy, Inc. / Rep. Edison Electric Institute/EL&P

Revise as follows:

Where instruments, meters, and relays have current-carrying parts of 1 kV 1000 volts and over to ground, they shall be
isolated by elevation or protected by suitable barriers, grounded metal, or insulating covers or guards. Their cases shall
not be connected to the equipment grounding conductor.

This proposal was created by a task group consisting of Doug White (Chair), Paul Dobrowsky, Chuck
Mello, and Daleep Mohla. This proposal is in addition to and intended to compliment the High Voltage Task Group work
in the 2014 NEC cycle.

The intent of this proposal is to improve consistency and usability of the terminology in the Articles under Code Making
panel 5's responsibility. The focus began in Part X of Article 250 but other inconsistencies were discovered and
suggestions for improvement have been made. Product and other international standards appear to use "up to 1000 V"
and over 1000 V instead of "less than 1000 volts" and "1000 volts and over".

Remaining language is not affected by this proposal.
Staff to make corrections in Index.
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_______________________________________________________________________________________________
5-229     Log #507  NEC-P05

_______________________________________________________________________________________________
Joel  A. Rencsok, Scottsdale, AZ

The equipment grounding conductor for secondary circuits of
instrument transformers and for instrument cases shall not be smaller than 12 AWG copper or 10 AWG aluminum.
Cases of instrument transformers, instruments, meters, and relays that are mounted directly on grounded metal
surfaces of enclosures or grounded metal of metal-enclosed switchgear and switchboard panels shall be considered to
be grounded, and no additional equipment grounding conductor shall be required.

It appears that metal-enclosed switchgear was inadvertently left out when this was included in the
NEC.

See also Article 100 definitions.
See also Part VIII Section 230.200 for additional requirements.
Also Article 250 is not voltage sensitive.
Switchboards by definition are not intended to be enclosed. See definition.

_______________________________________________________________________________________________
5-230     Log #1097  NEC-P05

_______________________________________________________________________________________________
C. Douglas White, CenterPoint Energy, Inc. / Rep. Edison Electric Institute/EL&P

Revise as follows:
Where systems over 1 kV 1000 volts are grounded, they shall comply with all applicable provisions

of the preceding sections of this article and with 250.182 through 250.XXX, which supplement and modify the preceding
sections.

This proposal was created by a task group consisting of Doug White (Chair), Paul Dobrowsky, Chuck
Mello, and Daleep Mohla. This proposal is in addition to and intended to compliment the High Voltage Task Group work
in the 2014 NEC cycle.

The intent is to improve consistency and usability of the terminology in the Articles under Code Making panel 5's
responsibility. The focus began in Part X of Article 250 but other inconsistencies were discovered and suggestions for
improvement have been made. Product and other international standards appear to use "up to 1000 V" and over 1000 V
instead of "less than 1000 volts" and "1000 volts and over".

Remaining language is not affected by this proposal.
Staff to make corrections in Index.

_______________________________________________________________________________________________
5-231     Log #1106  NEC-P05

_______________________________________________________________________________________________
C. Douglas White, CenterPoint Energy, Inc. / Rep. Edison Electric Institute/EL&P

Revise as follows:

This proposal was created by a task group consisting of Doug White (Chair), Paul Dobrowsky, Chuck
Mello, and Daleep Mohla. This proposal is in addition to and intended to compliment the High Voltage Task Group work
in the 2014 NEC cycle.

The intent of this proposal is to improve consistency and usability of the terminology in the Articles under Code Making
panel 5's responsibility. The focus began in Part X of Article 250 but other inconsistencies were discovered and
suggestions for improvement have been made. Product and other international standards appear to use "up to 1000 V"
and over 1000 V instead of "less than 1000 volts" and "1000 volts and over".

Remaining language is not affected by this proposal.
Staff to make corrections in Index.
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_______________________________________________________________________________________________
5-232     Log #1769  NEC-P05

_______________________________________________________________________________________________
Elliot Rappaport, Coconut Creek, FL

Revise 250.184 and 250.184(C) as indicated below
Solidly grounded neutral systems shall be permitted to be either single

point grounded. or m Multigrounded neutral systems shall not be permitted for premises wiring systems. Existing
multigrounded neutral systems shall be permitted provided that the system is supervised and maintained by qualified
personnel acceptable to the authority having jurisdiction.

. The minimum insulation level for neutral conductors of solidly grounded systems shall be 600
volts.

of

of
of

a
from

Note: See 225.4 for conductor covering where within 3.0 m (10 ft) of any building or other structure.
The neutral conductor shall be of sufficient ampacity for the load imposed on the conductor but not less

than 331/3 percent of the ampacity of the phase conductors.

of 20 of of
Where a single-point grounded neutral system is used, the following shall

apply:
(1) A single-pointgrounded neutral system shall be permitted to be supplied from (a) or (b):
(a) A separately derived system
(b) A multigrounded neutral system with an equipment grounding conductor connected to the multi- grounded neutral

conductor at the source of the single-point grounded neutral system
(2) A grounding electrode shall be provided for the system.
(3) A grounding electrode conductor shall connect the grounding electrode to the system neutral conductor.
(4) A bonding jumper shall connect the equipment grounding conductor to the grounding electrode conductor.
(5) An equipment grounding conductor shall be provided to each building, structure, and equipment enclosure.
(6) A neutral conductor shall only be required where phase-to-neutral loads are supplied.
(7) The neutral conductor, where provided, shall be insulated and isolated from earth except at one location.
(8) An equipment grounding conductor shall be run with the phase conductors and shall comply with (a), (b), and (c):
(a) Shall not carry continuous load
(b) May be bare or insulated
(c) Shall have sufficient ampacity for fault current duty
(C) Systems. Where a multi- grounded neutral system is used the following shall

apply:
(1) The neutral conductor of a solidly grounded neutral system shall be permitted to be grounded at more than one

point. Grounding shall be permitted at one or more of the following locations:
(a) Transformers supplying conductors to a building or other structure
(b) Underground circuits where the neutral conductor is exposed
(c) Overhead circuits installed outdoors

(2) The multigrounded neutral conductor shall be grounded at each transformer and at other additional locations by
connection to a grounding electrode.

(3) At least one grounding electrode shall be installed and connected to the multigrounded neutral conductor every 400
m (1300 ft).

(4) The maximum distance between any two adjacent electrodes shall not be more than 400 m (1300 ft).
(5) In a multigrounded shielded cable system, the shielding shall be grounded at each cable joint that is exposed to

personnel contact.
A basic safety principle of CMP 5 has been that system grounding shall be provided at only one
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location. This is supported by two examples. The first is the elimination of the permission to connect the bare grounded
branch circuit conductor for ranges and dryers to the frame of the equipment as an equipment grounding conductor. The
second is the emphatic rejection of the computer manufacturers' initial requirement to connect the grounded conductor,
at the equipment, to a local ground rod in order to minimize noise on the computer. Thus, there is precedence for single
point system grounding.
Introduction of the permission for muligrounded neutral systems was introduced several Code cycles in the past. The
substantiation provided no safety issue. The substantiation continued with the statement that the National Electrical
Safety Code permits it and, therefore, there is no safety issue. It is understood that the electric utilities use this system
for safety of their employees working on poles and in manholes. The utilities have strict workplace rules to protect their
employees, but those safeguards cannot be consistently enforced in the public sector.

Evidence has been provided to submitters at each of the previous 3 or 4 Code cycles demonstrating the hazards to the
public of uncontrolled ground currents. Documentation was provided with evidence of electric shocks to individuals
within their homes and undesired effects on animals, including cows and dogs. Each time, CMP 5 has concluded that
insufficient substantiation had been provided. And, each time, additional substantiation is provided with the same CMP 5
response.

A multigrounded neutral system for systems over 1 kV would be designed by professional engineers. Section 90.4
gives the authority having jurisdiction to waive specific requirements or permit alternative methods where it is assured
that effective safety can be established and maintained. Where it can be shown that the safety safeguards can be
maintained, the AHJ could give the appropriate permission in the very few cases where it is deemed desirable.

The Code should not give the impression that multigrounding, of itself, is safe without providing the means to assure
safety of those who may come in contact with the system. This proposal permits existing systems to continue to operate
but discourages their future use.

_______________________________________________________________________________________________
5-233     Log #2157  NEC-P05

_______________________________________________________________________________________________
Phil Simmons, Simmons Electrical Services

Revise text to read as follows:
Solidly grounded neutral systems shall be permitted to be either single

point grounded or multigrounded neutral.

The minimum insulation level for neutral conductors of solidly grounded systems shall be 600
volts.

The terms “overhead service conductor” and “underground service conductor” were added to Article
100 and used in Article 230 during the processing of the 2008 NEC. These terms need to be added to Article 250 for
proper application of the requirements.

111Printed on  11/25/2011



Report on Proposals  –  June 2013 NFPA 70
_______________________________________________________________________________________________
5-234     Log #1098  NEC-P05

_______________________________________________________________________________________________
C. Douglas White, CenterPoint Energy, Inc. / Rep. Edison Electric Institute/EL&P

Add new text as 250.186 and renumber all succeeding sections accordingly.

(A) Systems with a Solidly Grounded Conductor at the Service Point
Where an ac system operating at over 1000 volts is grounded at any point and is provided with a grounded conductor

at the service point, grounded conductor(s) shall be installed and routed with the ungrounded conductors to each
service disconnecting means and shall be connected to each disconnecting means grounded conductor(s) terminal or
bus.  A main bonding jumper shall connect the grounded conductor(s) to each service disconnecting means enclosure.
The grounded conductor(s) shall be installed in accordance with 250.186(A)(1) through (A)(3).  The size the of the
grounded circuit conductor(s) shall be the larger of that determined by 250.184 or 250.186(A)(1) or (2).

The grounded conductor shall not be smaller than the
required grounding electrode conductor specified in Table 250.66 but shall not be required to be larger than the largest
ungrounded service entrance conductor(s). In addition, for sets of ungrounded service-entrance conductors larger than
1100 kcmil copper or 1750 kcmil aluminum, the grounded conductor shall not be smaller than 121/2 percent of the
circular mil area of the largest set of service-entrance ungrounded conductor(s).

If the ungrounded service-entrance
conductors are installed in parallel in two or more raceways or as overhead parallel conductors, the grounded
conductors shall also be installed in parallel. The size of the grounded conductor in each raceway or overhead shall be
based on the total circular mil area of the parallel ungrounded conductors in the raceway or overhead, as indicated in
250.186(A)(1), but not smaller than 1/0 AWG.

Informational Note: See 310.10(H) for grounded conductors connected in parallel.
The grounded conductor of a 3-phase, 3-wire delta service shall have an ampacity not

less than that of the ungrounded conductors.
(B) Systems without a Grounded Conductor at the Service Point
Where an ac system operating at greater than 1000 volts is grounded at any point and is not provided with a grounded

conductor at the service point, a supply side bonding jumper shall be installed and routed with the ungrounded
conductors to each service disconnecting means and shall be connected to each disconnecting means equipment
grounding conductor terminal or bus.  The supply side bonding jumper shall be installed in accordance with
250.186(B)(1) through (B)(2).

The supply side bonding jumper shall not be smaller than
the required grounding electrode conductor specified in Table 250.66 but shall not be required to be larger than the
largest ungrounded service entrance conductor(s).  In addition, for sets of ungrounded service-entrance conductors
larger than 1100 kcmil copper or 1750 kcmil aluminum, the supply side bonding jumper shall not be smaller than 121/2
percent of the circular mil area of the largest set of service-entrance ungrounded conductor(s).

If the ungrounded service-entrance
conductors are installed in parallel in two or more raceways or overhead conductors, the supply side bonding jumper
shall also be installed in parallel. The size of the supply side bonding jumper in each raceway or overhead shall be
based on the total circular mil area of the parallel ungrounded conductors in the raceway or overhead, as indicated in
250.186(A)(1), but not smaller than 1/0 AWG.

This proposal was created by a task group consisting of Doug White (Chair), Paul Dobrowsky, Chuck
Mello, and Daleep Mohla. This proposal is in addition to and intended to compliment the High Voltage Task Group work
in the 2014 NEC cycle.

Presently 250.24(C), that requires a grounded conductor to be brought to the service for grounded systems, is limited
to systems 1000 Volts or below.  The main purpose for this conductor is to ensure a low impedance path be provided for
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ground fault current to return to the utility supply transformer or source.  The same need exists for grounded systems
over 1000 Volts but there are no requirements.  Some jurisdictions have had to rely on the performance requirements of
250.4(A) to ensure a suitable ground fault return path is provided.  This new text establishes the requirement to ensure a
suitable path is provided for systems over 1000 Volts and also accounts for instances where the serving utility may or
may not provide a neutral (grounded conductor) with their distribution system.  Where a utility does not provide a neutral
conductor there is generally a static line or other ground fault return path where the supply side bonding jumper can be
connected to completing the return circuit.

_______________________________________________________________________________________________
5-235     Log #1099  NEC-P05

_______________________________________________________________________________________________
C. Douglas White, CenterPoint Energy, Inc. / Rep. Edison Electric Institute/EL&P

Revise as follows:
Systems supplying portable or mobile

equipment over 1 kV 1000 volts, other than substations installed on a temporary basis, shall comply with 250.188(A)
through (F).

This proposal was created by a task group consisting of Doug White (Chair), Paul Dobrowsky, Chuck
Mello, and Daleep Mohla. This proposal is in addition to and intended to compliment the High Voltage Task Group work
in the 2014 NEC cycle.

The intent of this proposal is to improve consistency and usability of the terminology in the Articles under Code Making
panel 5's responsibility. The focus began in Part X of Article 250 but other inconsistencies were discovered and
suggestions for improvement have been made. Product and other international standards appear to use "up to 1000 V"
and over 1000 V instead of "less than 1000 volts" and "1000 volts and over".

Remaining language is not affected by this proposal.
Staff to make corrections in Index.

_______________________________________________________________________________________________
5-236     Log #1100  NEC-P05

_______________________________________________________________________________________________
C. Douglas White, CenterPoint Energy, Inc. / Rep. Edison Electric Institute/EL&P

Revise as follows:
Portable or mobile equipment over 1 kV 1000 volts shall be supplied from a

system having its neutral conductor grounded through an impedance. Where a delta-connected system over 1 kV 1000
volts is used to supply portable or mobile equipment, a system neutral point and associated neutral conductor shall be
derived.

This proposal was created by a task group consisting of Doug White (Chair), Paul Dobrowsky, Chuck
Mello, and Daleep Mohla. This proposal is in addition to and intended to compliment the High Voltage Task Group work
in the 2014 NEC cycle.

The intent of this proposal is to improve consistency and usability of the terminology in the Articles under Code Making
panel 5's responsibility. The focus began in Part X of Article 250 but other inconsistencies were discovered and
suggestions for improvement have been made. Product and other international standards appear to use "up to 1000 V"
and over 1000 V instead of "less than 1000 volts" and "1000 volts and over".

Remaining language is not affected by this proposal.
Staff to make corrections in Index.
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_______________________________________________________________________________________________
5-237     Log #1101  NEC-P05

_______________________________________________________________________________________________
C. Douglas White, CenterPoint Energy, Inc. / Rep. Edison Electric Institute/EL&P

Revise as follows:

Ground-fault detection and relaying shall be provided to automatically de-energize any component of a system over 1
kV 1000 volts that has developed a ground fault. The continuity of the equipment grounding conductor shall be
continuously monitored so as to de-energize automatically the circuit of the system over 1000 volts 1 kV to the portable
or mobile equipment upon loss of continuity of the equipment grounding conductor.

This proposal was created by a task group consisting of Doug White (Chair), Paul Dobrowsky, Chuck
Mello, and Daleep Mohla. This proposal is in addition to and intended to compliment the High Voltage Task Group work
in the 2014 NEC cycle.

The intent of this proposal is to improve consistency and usability of the terminology in the Articles under Code Making
panel 5's responsibility. The focus began in Part X of Article 250 but other inconsistencies were discovered and
suggestions for improvement have been made. Product and other international standards appear to use "up to 1000 V"
and over 1000 V instead of "less than 1000 volts" and "1000 volts and over".

Remaining language is not affected by this proposal.
Staff to make corrections in Index.

_______________________________________________________________________________________________
5-238     Log #1102  NEC-P05

_______________________________________________________________________________________________
C. Douglas White, CenterPoint Energy, Inc. / Rep. Edison Electric Institute/EL&P

Revise as follows:
Trailing cable and couplers of systems over 1 kV 1000 volts for interconnection of

portable or mobile equipment shall meet the requirements of Part III of Article 400 for cables and 490.55 for couplers.
This proposal was created by a task group consisting of Doug White (Chair), Paul Dobrowsky, Chuck

Mello, and Daleep Mohla. This proposal is in addition to and intended to compliment the High Voltage Task Group work
in the 2014 NEC cycle.

The intent of this proposal is to improve consistency and usability of the terminology in the Articles under Code Making
panel 5's responsibility. The focus began in Part X of Article 250 but other inconsistencies were discovered and
suggestions for improvement have been made. Product and other international standards appear to use "up to 1000 V"
and over 1000 V instead of "less than 1000 volts" and "1000 volts and over".

Remaining language is not affected by this proposal.
Staff to make corrections in Index.
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_______________________________________________________________________________________________
5-239     Log #3311  NEC-P05

_______________________________________________________________________________________________
Elliot Rappaport, Coconut Creek, FL

Revise text to read as follows:
.

All non-current-carrying metal parts of fixed, portable, and mobile equipment and
associated fences, housings, enclosures, and supporting structures shall be bonded grounded.

in

The requirement for safety is for bonding.  Since the bonding conductor is generally also grounded, the
exception does not compromise safety.

This proposal is one of a series of proposals to replace, throughout the Code, the term “grounding” with “bonding”
where appropriate.

As used in the Code, “grounding” is a well defined term and refers to connecting to the earth or ground for any one of a
number of reasons.  Similarly, “bonding” is the connection of two bodies together to form a continuous electrical path.
The term “equipment grounding conductor” has a definite purpose that is not uniquely expressed in the term.  As a
result, there is a misconception that “grounding” will make a system safe.  On the contrary, connecting equipment to
ground without providing the bonding connection back to the source can make the equipment less safe.

The purpose of the “equipment grounding conductor (EGC) is to provide a low impedance path from a fault at
equipment “likely to become energized” to the source of the electrical current (transformer, generator, etc,).  If it is
argued that the purpose is to connect the equipment to ground, then the requirement of 250.4(A)(5) that “the earth shall
not be considered as an effective ground fault path” would no longer be valid because fault current would then be
intended to flow to the ground (earth).

From the conductor sizing requirements of 250.122, and specifically 250.122(B), it is apparent that the purpose of the
EGC is related to connection (bonding) to the source of power rather than connection to ground.  If the principle purpose
was the connection to ground, then the sizing requirements would be less important since near equipotential conditions
can be achieved with much smaller conductors.

The fundamentals of these proposals are to clearly state that “systems” are “grounded” and “equipment” is “bonded”.
The fact that the bonding conductor may be grounded also is secondary to the primary function of bonding.

This proposal proposes changing the word “grounding” to “bonding”, where appropriate, throughout the Code.  It is
clear that there are many places where “grounding” is used to identify the connection to earth (grounding electrode
conductor) and “grounding” should remain.  Additionally, the expression “EGC” should be changed to “EBC”, “equipment
bonding conductor” for consistency.
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_______________________________________________________________________________________________
5-240     Log #1103  NEC-P05

_______________________________________________________________________________________________
C. Douglas White, CenterPoint Energy, Inc. / Rep. Edison Electric Institute/EL&P

Revise the text of 250.191 to read as follows.  It is recommended this section be renumbered to
250 192 and to renumber all succeeding sections accordingly.

For ac substations, the grounding system shall be in accordance with Part III of Article 250. Where a grounding grid is
installed, the grounding grid shall be designed and installed under engineering supervision.

Informational Note: For further information on outdoor ac substation grounding, see ANSI/IEEE 80-2000,
.

This proposal was created by a task group consisting of Doug White (Chair), Paul Dobrowsky, Chuck
Mello, and Daleep Mohla. This proposal is in addition to and intended to compliment the High Voltage Task Group work
in the 2014 NEC cycle.

The present text of 250.191 is redundant since 250.180 states that all the preceding requirements in Article 250 apply
except as modified by sections in Part X of Article 250.  The existing section did not provide any change or modification
only a pointer to what was already required.  With the addition of the grounding grid definition in 250.52(A) under a
companion proposal, this revised section now does add a requirement for engineering supervision. Considerations such
as step and touch potential and local conditions for the design and installation require this to be performed by someone
knowledgeable in this area since prescriptive requirements cannot be specified.
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_______________________________________________________________________________________________
5-241     Log #1104  NEC-P05

_______________________________________________________________________________________________
C. Douglas White, CenterPoint Energy, Inc. / Rep. Edison Electric Institute/EL&P

Add new text to read as follows:

Metallic Fences enclosing and other metal structures in or surrounding a substation with exposed electrical conductors
and equipment shall be grounded and bonded to limit step, touch and transfer voltages.

Where metal fences are located within 5 m (16 Ft) of the exposed electrical conductors or
equipment, the fence shall be bonded with wire type bonding jumpers to the grounding electrode system as follows:

(1) Bonding jumpers shall be installed at each fence corner and at a maximum 50 M (150 Ft) intervals along the fence.
(2) Where bare overhead conductors cross the fence, bonding jumpers shall be installed on each side of the crossing.
(3) Gates shall be bonded to the gate support post and each gate support post bonded to the grounding electrode

system.
(4) Any gate or other opening in the fence shall be bonded across the opening by a buried bonding jumper.
(5) The grounding grid or grounding electrode system shall be extended to cover the swing of all gates
(6)The barbed wire strands above the fence shall be bonded to the grounded electrode system
Alternate designs performed under engineering supervision shall be permitted for grounding or bonding of metal

fences
Information Note 1: A non-conducting fence or section may provide isolation for transfer of voltage to other areas
Information Note 2: See IEEE 80-2000 IEEE Guide for Safety In AC Substation Grounding for design and installation of

fence grounding
All exposed conductive metal structures within 2.5 m (8 Ft) vertically or 5 m (15ft) horizontally of

exposed conductors or equipment and subject to contact by persons shall be bonded to the grounding electrode
systems in the area.

This proposal was created by a task group consisting of Doug White (Chair), Paul Dobrowsky, Chuck
Mello, and Daleep Mohla. This proposal is in addition to and intended to compliment the High Voltage Task Group work
in the 2014 NEC cycle.

For reasons of security and economics, metal fences are often built around substations.  Since the fence will be
accessible to the general public it must be grounded to limit the rise of hazardous potential on the fence.  This proposal
is meant to establish basic prescriptive requirements for grounding and bonding of metal fences built in and around
substations.  For situations where step and touch potential considerations indicate additional grounding and bonding
design is required, alternate designs performed under engineering supervision are allowed.  Designers are also referred
to the industry standard on the grounding of fences in and around substations, which is IEEE 80-2000 Guide for Safety
In AC Substation Grounding.

_______________________________________________________________________________________________
5-242     Log #110  NEC-P05

_______________________________________________________________________________________________
William Sevigny, Vernon, VT

Delete the following text:
Uses Not Permitted: A surge arrestor shall not be installed where the rating of the surge arrestor is less than the

maximum continuous phase-to-ground power frequency voltage available at the point of application.
The .2 of this article should be reserved for definitions. To follow the format of the rest of the code

Uses Not Permitted should be 280.12 or follow the format of 285 and be .3.
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_______________________________________________________________________________________________
5-243     Log #3017  NEC-P05

_______________________________________________________________________________________________
Eric Stromberg, Stromberg Engineering, Inc.

Revise text to read as follows:
The A surge arrester protecting a transformer that supplies a secondary distribution system

shall be interconnected as specified in 280.24(A), (B), or (C).
“Secondary distribution system” is not defined in the Code. The wording above is intended to indicate

“When a surge arrester is installed on a transformer, do it this way…”
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_______________________________________________________________________________________________
5-244     Log #3320  NEC-P05

_______________________________________________________________________________________________
Steven Goble, Olathe, KS

Insert the following new requirement.
285.2 Required uses. A listed SPD shall be installed in or on the following equipment that is rated at 1000 volts or less.
(1) Switchboards and panelboards
(2) Motor control centers
(3) Industrial control panels
(4) Control Panels for elevators, dumbwaiters, escalators, moving walks, platform & stairway chairlifts
(5) Power distribution units supplying information technology equipment in information technology rooms
(6) Solar photovoltaic (PV) combiner boxes, recombiner boxes, and inverters
(7) Roof-top air conditioning and refrigerating equipment
(8) Adjustable-speed drive systems
(9) Burglar alarm panels
(10) Fire alarm panels
(11) Critical Operations Power Systems
(12) Small Wind Electric Systems

Throughout its history, the NEC® has mandated the practical safeguarding of persons and property
from hazards arising from the use of electricity. However, one of the hazards that is often overlooked is damage to
property, such as fire, or the destruction of appliances and electronic equipment, due to surges caused by (1) the
starting and stopping of power electronic equipment, (2) direct or indirect lightning strikes, and (3) imposition of a higher
voltage on a lower voltage system. While NFPA 70 has long recognized the practical application of surge protective
devices as evidenced by several NEC®

Articles, including but not limited to, 285, 694 and 708, the vast majority of equipment is not required  to be protected
from damage by surges. This lack of required protection results in, as the State Farm.
Insurance Company notes on their web site, " ... power surges are responsible for hundreds of millions of dollars of

property damage every year ... Over time, surges can also cause cumulative damage to your property, incrementally
decreasing the lifespan of televisions, computers, stereo equipment, and anything else plugged into the wall."

This proposal is intended to expand protection against damaging surges through the use of listed surge protective
devices. While progress has been made in this area, it is evident that expanded use of listed surge protective devices
will be a step function improvement to the practical safeguarding of persons and property.
Some very recent specific examples of events that call attention to this need include the documented destruction of a
house due to electrical surge as a result of a transformer fire. This occurred in Kings County California in October of
2011.

In the UK in 2010, 71 incidents were caused by electrical power surges according to the fire inspector. In fact, the
cause of the surge was related to the theft of a copper component in a substation. Of the 71 incidents, 48 resulted in
damage to electrical equipment, including 36 panelboards, a number of televisions, washing machines and other
electrical appliances.
In Dallas, Texas, a utility electric crew repairing a transformer in front of a residence caused a  significant surge. The
transformer was seen to be arcing with the subsequent destruction of equipment in nearby homes. This included Central
Heat and Air units, refrigerators, washers, dryers .... and the like.

Another recent event in Carthage, MO, occurred in October of 2011. Lightning hit the Jasper County Jail and the
resultant surge knocked out the security system as well as fire alarms, locks and other key systems. The same event
also resulted in a small fire at a Carthage home. Only because of an alert homeowner and quick response by the local
fire department was extensive damage and possible loss of life prevented.
Studies by recognized authorities including NEMA, IEEE, and UL, all substantiate the fact that surges can and do cause
significant damage. Nationwide Insurance recognizes the need for effective surge protection as well and has published
recommendations that include point-of-use surge protectors and installation of main service panel suppressors.

Unprotected surges do cause catastrophic damage to industrial, commercial and residential electronic equipment and
residential appliances, sometimes resulting in fire and loss of life. Surge protective devices are readily available to
protect against these common surges, but have simply not been required in most applications. This Code Making Panel
has the opportunity to take a significant step toward better protection of persons and property by accepting this
proposal.
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