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Item No.  Subject 
 
12-1 -1  Call to Order 
 
12-1-2  Introduction of Members and Guests 
 
12-1-3  Review of Meeting Procedures and Revision Schedule 
 
12-1-4  Comments/Questions from Committee Members and/or Guests 
 
12-1-5  Task Group Reports (if any) 
 
 12-1-6  Processing of Proposals 
 
12-1-7  Fire Protection Research Foundation Requests 
 
12-1-8  Old Business 
 
12-1-9  New Business 
 
12-1-10  Adjournment 

 



Chair Report 11/23/2011

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

1170p Entire Document17-1

921p Entire Document17-2

1342b 100.Burial Cover (New), 300.5,17-3

1446a 100.Equipotential Plane17-4

1484 100.Heating Panel (New) and17-5

1485 100.Heating System (New) and17-6

1489 100.Impdeance Heating17-7

1486 100.Impedance Heating17-8

1598 100.Impedance Heating17-9

1501 100.Induction Heating System17-10

2899 100.Portable Equipment (New)17-11

1487 100.Resistance Heating17-12

1490 100.Resistance Heating17-13

1599 100.Resistance Heating17-14

1488 100.Skin-Effect Heating17-15

1491 100.Skin-Effect Heating17-16

1600 100.Skin-Effect Heating17-17

3301a 406, 422 and 42617-18

2083 422.517-19

2095 422.517-20

1699 422.11(F)(3)17-21

2281 422.16(A)17-22

1069 422.16(B)(1)17-23

126 422.16(B)(4)17-24

127 422.16(B)(4)17-25

577 422.16(B)(4)17-26

125 422.16(B)(4) Exception (New)17-27

2234 422.16(B)(5) (New)17-28

176 422.1817-29

1534 422.19, 422.20, and 422.2117-30

749 422.21 (New)17-31

474 422.3117-32

286 422.31(B)17-33

2505 422.31(B)17-34

3089 422.32(C)17-35

3354 422.4017-36

1467 422.4917-37

374 422.5117-38

376 422.5117-39

2284 422.5117-40

2638g 422.51, Informational Note17-41

595 422.5217-42

836 422.5217-43

837 422.52(A) and (B) (New)17-44

2699 422.55 (New)17-45

1461 424.117-46

1077 424.9(A) (New)17-47

287 424.19(A)(1)(2)17-48

2286 424.19(A)(2)17-49

288 424.19(B)(1)17-50

2039 424.44 and 424.9817-51

2366 424.44 and 424.9817-52

2394 424.44 and 424.9817-53

1745 424.44(D)17-54

1834 424.44(D)17-55

1811 424.44(E) and 424.98(E)17-56

856 424.86(5)17-57

914 424.90 through 424.99 (New)17-58

2792 424.9117-59

2825 424.9117-60

2851 424.9117-61

1216 426.2. Impedance Heating17-62

863 426.1317-63

2367 426.22 and 426.2317-64

1812 426.22(B), 426.22(D), and17-65

2395 426.22(B) and (D), and 426.2317-66

2511 426.2817-67

1299 426.3217-68

475 426.5017-69

289 426.51(A)17-70

290 426.51(D)(3)17-71

821 427.1, Informational Note17-72

1329 427.2.Integrated Heating17-73

864 427.1317-74

754 427.14 (New)17-75

800 427, Part III17-76

1813 427.18(B)17-77

2368 427.18(B)17-78

2396 427.18(B)17-79

2510 427.2217-80

1300 427.2717-81

476 427.55(A)17-82

2883 68017-83

1253 680.2. Fountain17-84

1254 680.2.Hydromassage Bathtub17-85

1255 680.2. Packaged Spa or Hot17-86

1256 680.2. Packaged Therapeutic17-87

1257 680.2.Permanently Installed17-88
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Chair Report 11/23/2011

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

1258 680.2.Spa or Hot Tub17-89

699 680.2. Storable Swimming,17-90

697 680.4(A)17-91

3107 680.8(A)17-92

1365 Table 680.8(C)17-93

2418 680.10, 680.21, 680.23,17-94

2444 680.1017-95

2315 680.1217-96

2868 680.21(A)17-97

2052 680.21(A)(1), 680.23(B)(1),17-98

1827 680.21(A)(2), 680.23(F)(1), and17-99

2748 680.21(C)17-100

2250 680.2217-101

1072 680.22(A)17-102

2140 680.22(A)(1)17-103

2514 680.22(A)(1)17-104

2560 680.22(A)(1)(2)17-105

3425 680.22(A)(3)17-106

132 680.22(A)(4)(1)17-107

3243 680.22(D)17-108

139 680.2317-109

567 680.23(A)(3)17-110

676 680.23(A)(3)17-111

1560 680.23(A)(3)17-112

1798 680.23(A)(3)17-113

1875 680.23(B)(6)17-114

1686 680.23(F)(1), and17-115

2841 680.23(F)(1) Exception and17-116

585 680.23(F)(2)(c)17-117

59 680.24(A)(2)(c)17-118

1561 680.25(A)(1) Exception17-119

2729 680.25(A)(1) Exception17-120

2807 680.25(A)(1) Exception17-121

700 680.25(B)17-122

1080 680.26(B)17-123

1905 680.26(B) and 680.62(B)17-124

1877 680.26(B)(2)(a)17-125

2032 680.26(B)(2)(b)17-126

2716 680.26(B)(2)(b)17-127

2877 680.26(B)(7) and 680.62(B)(3)17-128

226 680.26(B)(7) Exception No. 217-129

2683 680.26(C)17-130

3108 680.26(C)17-131

3227 680.26(C)17-132

359 680.27(A)17-133

2771 680.27(A)(2)17-134

568 680.27(B)(2)17-135

1562 680.27(B)(2)17-136

698 680, Part III17-137

3109 680.3417-138

1535 680.42(A)(1)17-139

3437 680.42(A)(1)17-140

225 680.42(B)17-141

344 680.42(B)17-142

2665 680.42(B)17-143

3110 680.42(B)17-144

583 680.42(C)17-145

584 680.43 Exception No. 3 (New)17-146

1146 680.57(B)17-147

2736 680.7417-148

1259 682.2.Artificially Made Bodies17-149

2540 682.2.Equipotential Plane17-150

2499 682.317-151

2842 682.1317-152

2869 682.1317-153

3217 682.1617-154

1982 682.33(C)17-155

2541 682.33(D) (New)17-156

2543a 682.2.Equipotential Plane17-157
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Report on Proposals  –  June 2013 NFPA 70
_______________________________________________________________________________________________
17-1     Log #1170p  NEC-P17

_______________________________________________________________________________________________
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.

_______________________________________________________________________________________________
17-2     Log #921p  NEC-P17

_______________________________________________________________________________________________
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  11/23/2011



Report on Proposals  –  June 2013 NFPA 70
_______________________________________________________________________________________________
17-3     Log #1342b  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:

The shortest distance in millimeters (inches) measured between a point on the top surface of any
direct-buried conductor, cable, conduit, or other raceway and the top surface of finished grade, concrete, or similar
cover.

Direct-buried cable or conduit or other raceways shall be installed to meet
the minimum burial cover requirements of Table 300.5.

Direct-buried conductors and cables emerging from grade and specified in
columns 1 and 4 of Table 300.5 shall be protected by enclosures or raceways extending from the minimum burial cover
distance below grade required by 300.5(A) to a point at least 2.5 m (8 ft) above finished grade. In no case shall the
protection be required to exceed 450 mm (18 in.) below finished grade.

1. Cover is defined as the shortest distance in millimeters (inches) measured between a point on the top surface of any
direct-buried conductor, cable, conduit, or other raceway and the top surface of finished grade, concrete, or similar
cover.

5. Where solid rock prevents compliance with the burial cover depths specified in this table, the wiring shall be installed
in metal or nonmetallic raceway permitted for direct burial. The raceways shall be covered by a minimum of 50 mm (2
in.) of concrete extending down to rock. renumber notes 2 through 5.

[delete superscript "a" after cover]
2. Where solid rock prevents compliance with the burial cover depths specified in this table, the wiring shall be installed

in a metal or nonmetallic raceway permitted for direct burial. The raceways shall be covered by a minimum of 50 mm (2
in.) of concrete extending down to rock.

3. In industrial establishments, where conditions of maintenance and supervision ensure that qualified persons will
service the installation, the minimum burial cover requirements, for other than rigid metal conduit and intermediate metal
conduit, shall be permitted to be reduced 150 mm (6 in.) for each 50 mm (2 in.) of concrete or equivalent placed entirely
within the trench over the underground installation.

Cover is defined as the shortest distance in millimeters (inches) measured between a point on the top surface of any
direct-buried conductor, cable,
conduit, or other raceway and the top surface of finished grade, concrete, or similar cover.

reletter notes b through d
... The minimum burial cover depth shall be as given in Table 680.10.

Direct-buried cable, conduit, or other raceways shall be installed to meet the minimum
burial cover requirements of Table 830.47. In addition, direct-buried cables emerging from the ground shall be protected
by enclosures, raceways, or other approved means extending from the minimum burial cover distance required by Table
830.47 below grade to a point at least 2.5 m (8 ft) above finished grade. In no case shall the protection be required to
exceed 450 mm (18 in.) below finished grade. Type BMU and BLU direct-buried cables emerging from the ground shall
be installed in rigid metal conduit, intermediate metal conduit, rigid nonmetallic conduit, or other approved means
extending from the minimum burial cover distance required by Table 830.47 below grade to the point of entrance.

Direct-buried cable, conduit, or other raceway shall be installed to have a minimum burial
cover of 150 mm (6 in.).

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  11/23/2011



Report on Proposals  –  June 2013 NFPA 70

_______________________________________________________________________________________________
17-4     Log #1446a  NEC-P17

_______________________________________________________________________________________________
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 5 and 19 for their review and input.

_______________________________________________________________________________________________
17-5     Log #1484  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:

A complete assembly provided with a junction box or a length of flexible conduit for connection to a
branch circuit.

A complete assembly provided with a junction box or a length of flexible conduit for connection to a
branch circuit.

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 .

_______________________________________________________________________________________________
17-6     Log #1485  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:

A complete system consisting of components such as heating elements, fastening devices,
nonheating circuit wiring, leads, temperature controllers, safety signs, junction boxes, raceways, and fittings.

A complete system consisting of components such as heating elements, fastening devices,
nonheating circuit wiring, leads, temperature controllers, safety signs, junction boxes, raceways, and fittings.

The defined term is referenced in several articles of the NEC: (3), (6), ,
, , , , &

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

3Printed on  11/23/2011



Report on Proposals  –  June 2013 NFPA 70
_______________________________________________________________________________________________
17-7     Log #1489  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:

A system in which heat is generated in a pipe or rod, or combination of pipes and rods,
by causing current to flow through the pipe or rod by direct connection to an ac voltage source from an isolating
transformer. The pipe or rod shall be permitted to be embedded in the surface to be heated, or constitute the   exposed
components to be heated.

Impedance Heating System. A system in which heat is generated in a pipeline or vessel wall by causing current to flow
through the pipeline or vessel wall by direct connection to an ac voltage source from a dual-winding transformer.

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 .

_______________________________________________________________________________________________
17-8     Log #1486  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:

A system in which heat is generated in a pipe or rod, or combination of pipes and rods,
by causing current to flow through the pipe or rod by direct connection to an ac voltage source from an isolating
transformer. The pipe or rod shall be permitted to be embedded in the surface to be heated, or constitute the exposed
components to be heated.

A system in which heat is generated in a pipe or rod, or combination of pipes and rods,
by causing current to flow through the pipe or rod by direct connection to an ac voltage source from an isolating
transformer. The pipe or rod shall be permitted to be embedded in the surface to be heated, or constitute the exposed
components to be heated.

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 .

4Printed on  11/23/2011



Report on Proposals  –  June 2013 NFPA 70
_______________________________________________________________________________________________
17-9     Log #1598  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:

A system in which heat is generated in a pipe or rod, or combination of pipes and rods,
by causing current to flow through the pipe or rod by direct connection to an ac voltage source from an isolating
transformer. The pipe or rod shall be permitted to be embedded in the surface to be heated, or constitute the exposed
components to be heated.

A system in which heat is generated in a pipeline or vessel wall by causing current to
flow through the pipeline or vessel wall by direct connection to an ac voltage source from a dual-winding transformer.

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 .

_______________________________________________________________________________________________
17-10     Log #1501  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Add new text to read as follows:

A system in which heat is generated in a pipeline or vessel wall by inducing current and
hysteresis effect in the pipeline or vessel wall from an external isolated ac field source.

A system in which heat is generated in a pipeline or vessel wall by inducing current and
hysteresis effect in the pipeline or vessel wall from an external isolated ac field source.

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 .

_______________________________________________________________________________________________
17-11     Log #2899  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:

Equipment with electrical components intended to be moved from one place to another.

Equipment that is actually moved or can easily be moved from one place to another in normal
use.

The defined term is referenced in several articles of the NEC: 100 I Electric Sign, 110, 210, 250, 368,
400, 430, 490, 500, 501, 505, 511, 513, 514, 515, 516, 517, 518, 520, 525, 530, 545, 600, 640, 668, 680

It is defined in 513.2, 520.2, 530.2, 640.2, & 680.2.  Suggest that a single definition in 100 I is better.
In general, Article 100 shall contain definitions of terms that appear in two or

more other articles of the .

5Printed on  11/23/2011



Report on Proposals  –  June 2013 NFPA 70
_______________________________________________________________________________________________
17-12     Log #1487  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:

A specific separate element to generate heat that is embedded in or fastened to the
surface to be heated.

Informational Note: Tubular heaters, strip heaters, heating cable, heating tape, heating blankets, immersion heaters
and heating panels are examples of resistance heaters.

A specific separate element to generate heat that is embedded in or fastened to the
surface to be heated.

Informational Note: Tubular heaters, strip heaters, heating cable, heating tape, and heating panels are examples of
resistance heaters.

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 .

_______________________________________________________________________________________________
17-13     Log #1490  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:

A specific separate element to generate heat that is embedded in or fastened to the
surface to be heated.

Informational Note: Tubular heaters, strip heaters, heating cable, heating tape, heating blankets, mmersion heaters
and heating panels are examples of resistance heaters.

A specific separate element to generate heat that is applied to the pipeline or vessel
externally or internally.

Informational Note: Tubular heaters, strip heaters, heating cable, heating tape, heating blankets, and immersion
heaters are examples of resistance heaters.

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 .

6Printed on  11/23/2011



Report on Proposals  –  June 2013 NFPA 70
_______________________________________________________________________________________________
17-14     Log #1599  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:

A specific separate element to generate heat that is embedded in or fastened to the
surface to be heated.

Informational Note: Tubular heaters, strip heaters, heating cable, heating tape, heating blankets, immersion heaters
and heating panels are examples of resistance heaters.

A specific separate element to generate heat that is embedded in or fastened to the
surface to be heated.

Informational Note: Tubular heaters, strip heaters, heating cable, heating tape, and heating panels are examples of
resistance heaters.

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 .

_______________________________________________________________________________________________
17-15     Log #1488  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:

A system in which heat is generated on the inner surface of a ferromagnetic envelope
embedded in or fastened to the surface to be heated.

Informational Note: Typically, an electrically insulated conductor is routed through and connected to the envelope at
the other end. The envelope and the electrically insulated conductor are connected to an ac voltage source from an
isolating transformer.

A system in which heat is generated on the inner surface of a ferromagnetic envelope
embedded in or fastened to the surface to be heated.

Informational Note: Typically, an electrically insulated conductor is routed through and connected to the envelope at
the other end. The envelope and the electrically insulated conductor are connected to an ac voltage source from an
isolating transformer.

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 .

7Printed on  11/23/2011



Report on Proposals  –  June 2013 NFPA 70
_______________________________________________________________________________________________
17-16     Log #1491  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:

A system in which heat is generated on the inner surface of a ferromagnetic envelope
embedded in or fastened to the surface to be heated.

Informational Note: Typically, an electrically insulated conductor is routed through and connected to the envelope at
the other end. The envelope and the electrically insulated conductor are connected to an ac voltage source from an
isolating transformer.

A system in which heat is generated on the inner surface of a ferromagnetic envelope
attached to a pipeline or vessel, or both.

Informational Note: Typically, an electrically insulated conductor is routed through and connected to the envelope at
the other end. The envelope and the electrically insulated conductor are connected to an ac voltage source from a
dual-winding transformer.

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 .

_______________________________________________________________________________________________
17-17     Log #1600  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:

A system in which heat is generated on the inner surface of a ferromagnetic envelope
embedded in or fastened to the surface to be heated.

Informational Note: Typically, an electrically insulated conductor is routed through and connected to the envelope at
the other end. The envelope and the electrically insulated conductor are connected to an ac voltage source from an
isolating transformer.

A system in which heat is generated on the inner surface of a ferromagnetic envelope
embedded in or fastened to the surface to be heated.

Informational Note: Typically, an electrically insulated conductor is routed through and connected to the envelope at
the other end. The envelope and the electrically insulated conductor are connected to an ac voltage source from an
isolating transformer.

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 .

8Printed on  11/23/2011



Report on Proposals  –  June 2013 NFPA 70
_______________________________________________________________________________________________
17-18     Log #3301a  NEC-P17

_______________________________________________________________________________________________
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.

406.3(D)(1); 406.4(B) & C; 406.4(D)(1) & (2); 406.4(D)(2)(b) & (c); 406.10(B)(4), 406.10(D) & (E)
422.15(c)
426.44

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.

_______________________________________________________________________________________________
17-19     Log #2083  NEC-P17

_______________________________________________________________________________________________
Phil Simmons, Simmons Electrical Services

Add new text to read as follows:
422.5 Ground-Fault Circuit-Interrupter (GFCI) Protection. The device providing GFCI protection required in this Article

shall be installed in a readily accessible location.
Manufacturers of GFCI protective devices routinely require that the GFCI device be tested not less

often that monthly to ensure it is providing the life-safety protection intended.   The GFCI device must be located in a
readily accessible location to facilitate this periodic testing.

An identical requirement that the GFCI devices be located in a readily accessible location was added to Section 210.8
for the 2011 NEC. Identical accessibility should be provided for the appliances requiring GFCI protection in Article 422.

9Printed on  11/23/2011



Report on Proposals  –  June 2013 NFPA 70
_______________________________________________________________________________________________
17-20     Log #2095  NEC-P17

_______________________________________________________________________________________________
Donald R. Cook, Shelby County Development Services

Revise text to read as follows:
Appliances installed in dwelling units shall comply with the requirements for an FCC Part 15

Class B Digital Device or the Part 18 limits for Consumer ISM Equipment.  Compliance with the FCC requirements shall
be marked on the appliance as required by the FCC.  Appliances that do not comply shall be marked “Not for use in
dwellings”.

Section 210.12(A) requires Arc-Fault Circuit-Interrupter (AFCI) protection in “all 120-volt, single phase,
15- and 20-ampere branch circuits supplying outlets installed in dwelling unit family rooms, dining rooms, living rooms,
parlors, libraries, dens, bedrooms, sunrooms, recreation rooms, closets, hallways, or similar rooms or areas”.  The NEC
defines an outlet as “a point on the wiring system at which current is taken to supply utilization equipment”, therefore,
the requirement includes circuits feeding appliances.
47 CFR Ch. I (10–1–98 Edition) Part 15—Radio Frequency Devices defines a Class B Digital Device as, “A digital
device that is marketed for use in a residential environment notwithstanding use in commercial, business and industrial
environments.  Examples of such devices include, but are not limited to, personal computers, calculators, and similar
electronic devices that are marketed for use by the general public.”  It further defines a digital device as, “An
unintentional radiator (device or system) that generates and uses timing signals or pulses at a rate in excess of 9,000
pulses (cycles) per second and uses digital techniques; inclusive of telephone equipment that uses digital techniques or
any device or system that generates and uses radio frequency energy for the purpose of performing data processing
functions, such as electronic computations, operations, transformations, recording, filing, sorting, storage, retrieval, or
transfer.”  Appliances meet this definition.  Part 15 requires that Class B devices be labeled, “This device complies with
part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) This device may not cause harmful
interference, and (2) this device must accept any interference received, including interference that may cause undesired
operation.”
47 CFR Ch. I (10–1–98 Edition) Part 18—Industrial, Scientific, and Medical Equipment defines Consumer ISM
Equipment as, “A category of ISM equipment used or intended to be used by the general public in a residential
environment, notwithstanding use in other areas.  Examples are domestic microwave ovens, jewelry cleaners for home
use, ultrasonic humidifiers.”  Equipment meeting the consumer ISM limits must be marked with a compliance statement
or the “FCC” logo.   Appliances meet this definition.
While it is unclear which type of appliance must meet the Part 15 and which the Part 18 requirements, what is clear is
that if it contains digital circuitry it must meet one or the other and be appropriately labeled.
The incidence of AFCI unwanted tripping due to interoperability problems with such products is low, however, even
though the UL 1699 standard for AFCIs requires unwanted tripping tests, unwanted tripping in the field does
occasionally occur.  When it does occur, homeowners become understandably annoyed and frustrated if they or their
electrical contractor are unable to resolve the problem.  Sometimes the cause of the tripping is not readily evident,
leading the electrical contractor or homeowner to resolve the problem by replacing the AFCI with a standard
thermal-magnetic circuit breaker.  This violates the NEC requirement for AFCI protection and increases the risk of an
electrical fire in the dwelling unit.
AFCI manufacturers have made great strides in improving their product designs to reduce the probability of unwanted
tripping; however, field investigations have revealed that sometimes appliances that do not comply with the previously
referenced FCC requirements cause unwanted AFCI tripping.
This proposal is intended to reduce the possibility that the use of appliances may result in unwanted AFCI tripping by
requiring that those that do not comply with the aforementioned FCC requirements be marked NOT FOR USE IN
DWELLINGS on the appliance.  This will help contractors and homeowners select the correct appliance for the
application and help electrical inspectors check to insure that the appropriate appliance has been installed.  The end
result will be increased safety, Code compliance and customer satisfaction.
The NEMA white paper developed to provide the designers of home electrical products with information on the operating
parameters of AFCIs, with the purpose of avoiding conditions in which the HEP could cause the unwanted operation of
an AFCI, calls for compliance with the referenced FCC requirements.
Comparable proposals have been submitted to revise Articles 210, 410 and 411.
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_______________________________________________________________________________________________
17-21     Log #1699  NEC-P17

_______________________________________________________________________________________________
Jeff M. Goldsmith, GE Water & Process Technologies

Add new text to read as follows:
Water heaters and steam boilers employing r Resistance-type immersion electric

heating elements contained in an ASME-rated and stamped vessel or listed instantaneous water heaters shall be
permitted to be subdivided into circuits not exceeding 120 amperes and protected at not more than 150 amperes.:

(1) Where contained in ASME rated and stamped vessels
(2) Where included in listed instantaneous water heaters
(3) Where installed in low-pressure water heater tanks or open-outlet water heater vessels

Informational Note: Low-pressure and open-outlet heaters are atmospheric-pressure water heaters as defined in IEC
60335-2-21 .

The NEC does not include appropriate rules for where electric immersion water heaters are used for
heating water or solutions in either vented industrial process tanks (low-pressure water heaters) or in flow-through
vessels with the outlet connected directly to vented tanks without valves or restrictions (open-outlet water heaters).
Article 422 is the most appropriate NEC article for covering these water heater applications, because it covers similar
“closed water heaters” in 422.11(F), 422.13, and 422.47.

There are three physical risks associated with electric immersion heaters for water.  If the heaters are powered while
not immersed in water, a fire can be started.  If the heaters are powered while immersed in water, high pressure can
cause an explosion (but the temperature will not exceed the boiling point of the water).  And, like any other electrical
load, overcurrent in the electrical conductors that supply the load can start a fire.

Overvoltage, a short circuit, or another fault in the heater can cause a heating element overcurrent event.  If this
causes an extreme amount of energy to be delivered to electric heating elements immersed in water, the water can boil
violently (but it will never burn).  The boiling water must be allowed to leave the immersion heater tank at a sufficient
rate, or the pressure will rise rapidly which can cause the tank to rupture catastrophically.

In a closed system, the pressure must rise to the rated pressure of the temperature and pressure relief (T&P) valve
before any boiling water is allowed to escape.  Even after it has cracked open, the T&P valve provides a restricted path
for the release of pressure.  An ASME pressure vessel can be designed to withstand the pressure transient that could
occur during a heating element overcurrent event.  Other tanks for immersion heaters depend on the system design to
avoid damage from such pressure transients.  A theoretical reason for different circumstances for 120A and 48A circuits
in 422.11(F)(3) is to limit the pressure transient by limiting the additional I2t energy that is likely to be delivered to the
water during an overcurrent event.  (Note that the similar 120A rule in 424.72(A) is for boilers for space heating, for
which there are no comparable appliances like instantaneous or vented water heaters.)

Domestic hot water systems are almost always closed systems (steam boilers are closed systems by definition).  UL
standards 1453 and 174 for electric hot water heaters are written for closed systems only.  Similarly, Article 422 seems
to have been written considering closed water heater systems only.

An instantaneous water heater is a hybrid system.  Energy is only delivered to the water when water is flowing.  During
that time, an instantaneous water heater is essentially like a vented system, because pressure in the vessel escapes
through the downstream pipes.  During a heating element overcurrent event, boiling water can escape without needing
to raise the pressure to the rated pressure of the T&P valve.  An instantaneous water heater is safer from overpressure
than other closed water heaters.

There is no US product standard for vented electric hot water heaters, beyond the general guidance in UL 499. 
Because of this void, terms are used from IEC 60335-2-21, which has definitions and requirements for “closed water
heater” and four types of vented water heaters.  During a heating element overcurrent event in the vented systems
described earlier, any pressure from boiling water will be dissipated freely, and there will be no significant risk of vessel
rupture.  The use of 120A subdivisions has a lower overpressure risk for vented systems than for any closed systems.

As stated earlier, the risk of heater fire (rather than explosion) is when electric immersion heaters are powered without
being immersed in water.  The metals and alloys used for resistive heater elements have a positive temperature
coefficient (PTC) of resistance.  If the heater elements get hot enough to start a fire, the PTC will have caused the
current to go down.  Therefore, overcurrent protection does not affect or mitigate this fire risk.  Restricting circuits to 48A
can only mitigate the overpressure risk.

The other possible reasons for subdividing the heater circuits are the effects that overcurrents can have on the internal
wiring of a water heater product, or on the field wiring that connects heater elements to their controller.  For the field
wiring conductors and connections, the wiring methods in Chapter 3 should be sufficient for any circuit size.
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The overcurrent subdivision requirement “was introduced in the 1975 code with the justification that heaters with “small

internal conductors” might be protected by unspecified sizes of overcurrent devices” (quoted from the substantiation for
the accepted proposal to add instantaneous water heaters to 422.11(F)(3) in the 2002 NEC).  The addition of “or listed
instantaneous water heaters” was accepted with no negative votes, for the stated reason that the heater assembly’s
internal conductors are tested when the product is listed.  For immersion heaters that are field-installed and are
field-wired according to the NEC, there are no internal conductors.  The new proposal should be acceptable for the
same reason that the previous proposal was accepted.

Using approximate wire sizes for the example of a heater with 200A FLA, it would be a much better field wiring design
to run sets of 1/0 AWG wires in two conduits from an immersion heater terminal box to a heater control panel, instead of
fifteen or more 4 AWG wires in two or three conduits.  This is why the NEC should allow 120A subdivisions for
explosion-risk-free vented systems, using the same 120A subdivisions that are currently allowed for low-explosion-risk
closed systems.

_______________________________________________________________________________________________
17-22     Log #2281  NEC-P17

_______________________________________________________________________________________________
Leo F. Martin, Jr., Martin Electrical Code Consultants

Delete all of the current wording stated in 422.16(A) and insert the following in its place:
General.  Flexible cord shall be permitted to be used for the connection of appliances if installed in accordance with

both (1) & (2):
(1) The installation shall comply with Article 400.
(2) The installation shall comply with 422.16(B) where installed for the connection of the specific appliances stated in

(B) (1), (B)(2), (B)(3) & (B)(4).
Article 400 covers general requirements, applications, and construction specifications for flexible

cords. 400.2 states that flexible cords shall comply with Article 400 and applicable provisions of other articles of the
Code.  The restrictions currently stated in 422.16(A) are already clearly stated in 400.7(A).  400.7(B) requires the use of
an attachment plug and receptacle outlet, but 422.16(A) does not, 400.8(1) states that cord shall not be permitted as a
substitute for the fixed wiring of a structure.  The current wording in 422.16(A) does not include this wording and could
be interpreted to allow the use of a flexible cord be as the branch circuit wiring method for the appliance.  400.5 states
the ampacities for flexible cords.  400./13 states the requirements for overcurrent protection for the cord.  Table 400.4
states the type of cord that is permitted for specific uses.  A reference to article 400 would make all the requirements for
the use of flexible cord applicable to the use of flexible cord for the connection of appliances.
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_______________________________________________________________________________________________
17-23     Log #1069  NEC-P17

_______________________________________________________________________________________________
Joseph Penachio, Peabody, MA

Revise text to read as follows:

Electrically operated kitchen waste disposers shall be permitted
to be cord-and-plug connected with a flexible cord identified as suitable for the purpose in the installation instructions of
the appliance manufacturer, where all of the following conditions are met:

(1) The flexible cord shall be terminated with a grounding-type attachment plug
Exception: A listed kitchen waste disposer distinctly marked to identify it as protected by a system of double insulation,

or its equivalent, shall not be required to be terminated with a grounding-type attachment plug.
(2) The length of the cord shall not be less than 450 mm (18 in.) and not over 900 mm (36 in.) .
(3) Receptacles shall be located to avoid physical damage.
(4) The receptacle shall be accessible.

Stating kitchens restricts this rule to places with permanent provisions for food preparation and
cooking by definition. The rule would not apply to places such as prep rooms in small grocery stores and convenient
stores that have disposals, but no cooking provisions. Other locations where the rule would not apply are areas such as
disposals located in the basement bar-sink or slop sink, etc., in a dwelling. The rule is too restrictive. It should be
allowable for all disposal units no matter where they are installed.

_______________________________________________________________________________________________
17-24     Log #126  NEC-P17

_______________________________________________________________________________________________
Dennis Alwon, Alwon Electric Inc.

Add new text to read as follows:
(4) Range Hoods and Microwave/Range Hoods. Range hoods and Microwave/Range Hoods shall be permitted to be

cord-and-plug-connected with a flexible cord identified as suitable for use on range hoods in the installation instructions
of the appliance manufacturer, where all of the following conditions are met:

It seems logical that the reasoning for this section is for when the hood is changed to a  microwave/
range hood that there be an individual circuit so why not include microwave/range hoods.  Some people believe the
microwave/range hood  is not a range hood per se so it does not need a separate circuit.  This would clear things up.
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_______________________________________________________________________________________________
17-25     Log #127  NEC-P17

_______________________________________________________________________________________________
Dennis Alwon, Alwon Electric Inc.

Add new text to read as follows:
(4) Range Hoods and Microwave/Range Hoods. Range hoods and microwave/range hoods shall be permitted to be

cord-and-plug-connected with a flexible cord identified as suitable for use on range hoods in the installation instructions
of the appliance manufacturer, where all of the following conditions are met: supplied by an individual branch circuit
whether these units are direct wired or wired by cord and plug.  Where installed by cord and plug all of the following
conditions must be met:
(1) The flexible cord is terminated with a grounding-type attachment plug.
Exception:  A listed range hood distinctly marked to identify it as protected by a system of double insulation, or its
equivalent, shall not be required to be terminated with a grounding-type attachment plug.
(2) The length of the cord is not less than 450 mm (18 in.) and not over 900 mm (36 in.).
(3) Receptacles are located to avoid physical damage to the flexible cord.
(4) The receptacle is accessible.
(5) The receptacle is supplied by an individual branch circuit.

It seems logical that the reasoning for this section is for when the hood is changed to a microwave/
range hood that there be an individual circuit so why not include microwave/range hoods and have an individual branch
circuit there even when the hood is direct wired.  This circuit will be able to be used if the hood gets changed to a
combination microwave/range hood.

_______________________________________________________________________________________________
17-26     Log #577  NEC-P17

_______________________________________________________________________________________________
Mario L. Mumfrey, Inspection Bureau Inc.

Add text to read as follows:
(4) Range Hoods: Range Hoods that includes a microwave and/or convection oven shall be permitted to be

cord-and-plug connected...
This revision is to make it more clear that an individual branch circuit is required for the larger load of a

microwave or convection oven where the manufactures instructions require it.  The term "range hood" can be
understood to be simply an over the stove exhaust fan.  The 2005 NFPA Analysis of Changes clearly shows an example
of a microwave oven and makes references to it in the analysis and effect language, yet there is no mention in the
actual code article.  The Analysis of Changes further explains that where a range hood (over the stove type) is replaced
with a microwave combination unit the following conditions 1 through 5 must be met.  This existing circuit is most likely
undersized or overloaded for the larger load of a microwave oven.

_______________________________________________________________________________________________
17-27     Log #125  NEC-P17

_______________________________________________________________________________________________
Dennis Alwon, Alwon Electric Inc.

Add new text to read as follows:
Exception : Receptacles installed to provide power for supplemental equipment and lighting on gas-fired ranges,

ovens, or counter-mounted cooking units shall be allowed on this circuit.
Since the equipment mentioned above draws very little current it would certainly facilitate wiring in the

kitchen for those items.  It is also consistent with exception #2 in 210.52(B)(2)-- Exception No. 2:  Receptacles installed
to provide power for supplemental equipment and lighting on gas-fired ranges, ovens, or counter-mounted cooking units.
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_______________________________________________________________________________________________
17-28     Log #2234  NEC-P17

_______________________________________________________________________________________________
Scott Cline, Monterey Park, CA

Add new text to read as follows:
(5) 422.16(B)(5) Battery Chargers. Battery charger units complete with provisions for mounting and for making

electrical connections shall be permitted to be permanently connected or, only for ease in servicing or for installation,
cord-and-plug-connected.

It is intended that this wording be concept-identical to 422.16(B)(3). The many dangers of working on
permanent wiring during change-out of the typical warehouse equipment battery charger can be avoided if the more
expensive cord-plug-receptacle wiring method is allowed and used. There are jurisdictions who judge that this wiring
method is somehow not allowed. Yet under the real-world circumstances where failed units must be rapidly exchanged,
it is a much safer method.

_______________________________________________________________________________________________
17-29     Log #176  NEC-P17

_______________________________________________________________________________________________
Thomas B. Leonard, Hartland, VT

Relocate to 314.27(C) and revise to read as follows:
Ceiling-suspended (paddle) fans shall be supported

independently of an outlet box or by listed outlet box or outlet box systems identified for the use and installed in
accordance with 314.27(C).

Consolidate installation requirements for utilization equipment. A ceiling paddle fan is not an appliance.

_______________________________________________________________________________________________
17-30     Log #1534  NEC-P17

_______________________________________________________________________________________________
Vince Baclawski, National Electrical Manufacturers Association (NEMA)

Add the following new requirements for ceiling suspended (paddle) fans in Article 422 and
renumber the present  422.20 as 422.22:

Canopies of ceiling-suspended (paddle) fans and outlet boxes taken together shall
provide sufficient space so that conductors and their connecting devices are capable of being installed in accordance
with 314.16. Canopies shall be marked with their volume in order to be included in the total box volume calculation.

In a completed installation, each outlet box shall be provided with a cover unless
covered by means of a ceiling suspended (paddle) fan canopy.

Any combustible ceiling finish exposed between the edge
of a ceiling suspended (paddle) fan canopy or pan and an outlet box shall be covered with noncombustible material.

Most of the proposed additional requirements are included in Article 410 Part III for luminaires installed
at outlet boxes and are also pertinent to safety for ceiling-suspended (paddle) fan installations.

Canopies provided with ceiling suspended (paddle) fans are seldom, if ever, marked with their internal volume. Yet,
they are often relied upon as wiring space, particularly with shallow pan boxes. This new language will make clear that a
canopy has to be marked with its internal volume in order to be included in the total box volume calculation according to
Section 314.16. A companion proposal of the same nature has been proposed in Section 410.20 for luminaire canopies.
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_______________________________________________________________________________________________
17-31     Log #749  NEC-P17

_______________________________________________________________________________________________
Vince Baclawski, National Electrical Manufacturers Association (NEMA)

Add new text to read as follows:
Automotive service station and convenience store coin operated tire

inflation machines and vacuum machines shall be protected by a ground-fault circuit-interrupter.
Rationale –

The following report describes an electrical shock incident that occurred when a customer was using a tire inflation
machine.  Requiring GFCI protection for this type of equipment will prevent future electrical shock incidents.

Tire inflation and vacuum machines are located in commercial establishments where they are heavily used by the
public.  The equipment is typically exposed to the elements and is often misused to the point of abuse.  The equipment
will be used outdoors in rain, snow, and puddles of accumulated standing water.  Abused, deteriorated electrical
equipment combined with a wet environment is recognized as a condition that contributes to the increased risk of an
electrical shock hazard.  Over the years GFCI’s have demonstrated their value in preventing electrocution in exactly
these conditions.

The panel has recognized the value of GFCI protection for coin operated equipment used by the public.  Section
422.51 requires GFCI protection for vending machines.  Vending machines suffer the same type of abuse by users and
are also located in areas that are wet or damp.

The following definition from NFPA 1 is provided for information.
NFPA 1
Automotive Service Stations
That portion of a property where liquids used as motor fuels are stored and dispensed from fixed equipment into the

fuel tanks of motor vehicles or approved containers and shall include any facilities for the sale and service of tires,
batteries, and accessories.

This occupancy designation shall also apply to buildings, or portions of buildings, used for lubrication, inspection, and
minor automotive maintenance work, such as tune-ups and brake system repairs. Major automotive repairs, painting,
and body and fender work are excluded.

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

_______________________________________________________________________________________________
17-32     Log #474  NEC-P17

_______________________________________________________________________________________________
Edward  G. Kroth, Verona, WI

Delete text as follows:
The provision for locking or adding a lock to the disconnecting means shall be installed on or at the switch or circuit

breaker used as the disconnecting means and shall remain in place with or without the look installed. The rest of this
section is to remain the same.

This is a companion proposal to one submitted to Code-Making Panel 1 and should be accepted only
if said proposal or some equivalent proposal is accepted by Code-Making Panel 1. The proposal to Code-Making Panel
1 is to put the criteria for a lockable disconnecting means in Article 110 and, thus, be able to eliminate similar repetitions
in at least 19 different sections of the NEC. It would also help to standardize the usage of the phrase "capable of being
locked" which has at least four variations in the 2011 NEC.
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_______________________________________________________________________________________________
17-33     Log #286  NEC-P17

_______________________________________________________________________________________________
Stanley J. Folz, Morse Electric Company

Revise text to read as follows:
For permanently connected appliances rated over 300 volt-amperes,

the branch circuit switch or circuit breaker shall be permitted to serve as the disconnecting means where the switch or
circuit breaker is within sight from the appliance or is capable of being locked in the open position.  The provision for
locking or adding a lock to the disconnecting means shall be installed on or at the switch or circuit breaker used as the
disconnecting means and shall remain in place with or without the lock installed. lockable in accordance with 110.25.

This proposal has been developed by the Usability Task Group assigned by the Technical Correlating
Committee.  The committee members were Stanley Folz, James Dollard, William Fiske, David Hittinger, Andy Juhasz,
Amos Lowrance, Susan Newman-Scearce, Marc Bernsen and Vincent Zinnante.  Requirements for a disconnecting
means to be lockable in the open position exist in numerous locations in the NEC. A new section has been proposed in
Article 110 to consolidate the requirements for a disconnecting means required to be “capable of being locked in the
open position” in a single section for clarity. It is understood that this requirement includes more than disconnecting and
locking electrical power sources.

This proposal is intended to facilitate a lockout/tagout scenario. It is equally important to ensure that the means for
placing the lock remain in place. The concept suggested by this proposal is necessary to provide correlation throughout
the NEC with respect to the capability of placing a lock on a disconnecting means to secure it in the open position.

_______________________________________________________________________________________________
17-34     Log #2505  NEC-P17

_______________________________________________________________________________________________
Mark T. Rochon, Peabody, MA

Revise text to read as follows:
The permanent provision for locking or adding a lock to the disconnecting means shall be installed on or at the switch

or circuit breaker used as the disconnecting means and shall remain in place with or without the lock installed.
These provisions need to be in place at the installation of the disconnects for the immediately locking

of the disconnects for safety.

_______________________________________________________________________________________________
17-35     Log #3089  NEC-P17

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

Revise as follows:
For permanently connected appliances rated over 1/8 hp, the branch

circuit switch or circuit breaker shall be permitted to serve as the disconnecting means where the switch or circuit
breaker is within sight from the appliance. If the appliance is not within sight of the switch or circuit breaker, a
disconnecting means shall be installed within sight of the appliance. The disconnecting means shall comply with
Sections 430.109 and 430.110.

This proposal addresses a topic inadvertently omitted from coverage when this material was
rearranged for the 2011 cycle, namely, a motor-operated appliance with no unit switch that is out of sight of its branch
circuit protection.  It is assumed that CMP 17 intends for a local disconnect to be installed in such cases; this was
previously the case and it accords with general motor rules in Article 430. A qualifying unit switch would still suffice
because this proposal modifies 422.32 and the unit switch exception applies to all provisions within this section.
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_______________________________________________________________________________________________
17-36     Log #3354  NEC-P17

_______________________________________________________________________________________________
Joseph Harding, Power Tool Institute

Revise text to read as follows:

If the appliance is provided with a manually operated, line connected, single-pole switch for appliance on-off operation,
an Edison-base lampholder, or a 15- or 20-ampere receptacle, the attachment plug shall be of the polarized or
grounding type.

A 2-wire, nonpolarized attachment plug shall be permitted to be used on a listed double-insulated shaver.
Polarized or grounding type attachment plugs are required on appliances with any of the following:
(1) Edison-base lampholders.
(2)15- or 20- ampere receptacles.
(3) A construction that does not consist of a listed double-insulated construction or internal wiring isolated by the use of

a transformer.
Informational Note: For polarity of Edison-base lampholders, see 410.82(A).

This proposal resolves two problems:
1. This proposal removes an apparent exemption for using a polarized or grounding type attachment plug for

unswitched products.
With the current wording, a polarized or grounding type attachment plug is not required for any unswitched product as
long as it does not have an Edison-base lampholder or a 15- or 20-ampere receptacle.

2. This proposal expands an arbitrary exemption for using polarized or grounding type attachment plugs for double
insulated shavers to include all listed double insulated products. It also exempts products employing isolation
transformers, such as plug-in chargers for various electronic devices (phones, etc.).

_______________________________________________________________________________________________
17-37     Log #1467  NEC-P17

_______________________________________________________________________________________________
Ed Larsen, Schneider Electric USA

Revise text to read as follows:
Ground-fault circuit-interrupter protection for personnel shall be provided for

all single and three-phase high-pressure spray washing machines rated at 250 volts 60 amperes or less. All
single-phase cord-and-plug-connected high-pressure spray washing machines rated at 250 volts or less shall be
provided with factory installed ground-fault circuit-interrupter protection for personnel. The ground-fault circuit interrupter
shall be an integral part of the attachment plug or shall be located in the supply cord within 300 mm (12 in.) of the
attachment plug.

The same shock hazard exists for three-phase machines as for single phase.  The technology and
product standard exists today that can offer ground fault protection for personnel for three-phase applications at 250V
60A or less.
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_______________________________________________________________________________________________
17-38     Log #374  NEC-P17

_______________________________________________________________________________________________
Kenneth G. Horak, Montgomery County Dept. of Permitting Services

Revise text to read as follows:
422.51 Vending Machines
(A) Cord- and plug Connected
Cord-and-plug-connected vending machines manufactured or remanufactured on or after January 1, 2005, shall

include a ground-fault circuit interrupter as an integral part of the attachment plug or be located within 300 mm (12 in.) of
the attachment plug. Older vending machines manufactured or remanufactured prior to January 1, 2005, shall be

connected to a GFCI – protected outlet.
(B) Other than Cord-and –Plug Connected
Vending machines not utilizing a cord-and-plug connection shall be connected to Ground Fault Circuit Interrupter

protected circuit.
The National Electrical Code along with the Consumer Product Safety Commission has already

recognized the shock potential of vending machines by adding the GFCI protection requirement to cord and plug
connected vending machines. The NEC has not addressed the safety hazard present of direct wired vending machines.

These vending machines are primarily located in areas where they are accessible to a large number of people in public
areas. These vending machines are often located on the exterior of buildings exposed to both damp and wet locations,
where the people using them stand on concrete.

The same shock potential is present in these 20 ampere 125 volt direct wired vending machines as there are in cord
and plug connected vending machines, yet there is no requirement to have these vending machines GFCI protected.

_______________________________________________________________________________________________
17-39     Log #376  NEC-P17

_______________________________________________________________________________________________
Kenneth G. Horak, Montgomery County Dept. of Permitting Services

422.51 Cord – and Plug – Connected Vending Machines
Cord-and-plug-connected vending machines manufactured or remanufactured on or after after January 1, 2005, shall

include a ground-fault circuit interrupter as an integral part of the attachment plug or be within 300 mm (12 in.) of the
attachment plug. Older machines manufactured or remanufactured prior to January 1, 2005, shall be connected to a
readily accessible GFCI – protected outlet or a Ground Fault Circuit Interrupter protected circuit.

422.51 calls for cord and plug vending machines manufactured after January 1, 2005, to have GFCI as
part of the cord and older machines, manufactured prior to January 1, 2005, to be plugged into a GFCI receptacle.

The wording in the code does not allow one to use a Ground Fault Circuit Interrupter overcurrent device. Vending
machine receptacles are often installed behind the vending machine. According to the 2011 NEC, Article 210.8 does not
allow a GFCI receptacle behind vending machines as they would not be readily accessible according to the definition in
Article 100.

By adding the words readily accessible to 422.51 it reinforces the requirements of 210.8.
By adding "or a ground fault circuit interrupter protected circuit", to the end of Article 422.51 it gives the installer the

option of still installing a receptacle behind the vending machine and providing GFCI protection to the machine via a
Ground Fault Circuit Interrupter overcurrent device.
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_______________________________________________________________________________________________
17-40     Log #2284  NEC-P17

_______________________________________________________________________________________________
Joseph Bellantoni, Rivers Electrical

Revise text to read as follows:
Cord-and-plug-connected vending machines manufactured or remanufactured on or after January 1, 2005, shall

include a ground-fault circuit interrupter as an integral part of the attachment plug or be located within 300 mm (12 in.) of
the attachment plug.  Older vending machines manufactured or remanufactured prior to January 1, 2005, shall be
connected to a GFCI-protected outlet. The GFCI device protecting the outlet shall be readily accessible.

This proposal would expand the requirements for GFCI's being readily accessible as found in other
sections of the code (210.8, 680.71).  GFCI receptacles are commonly installed behind vending machines with no direct
access; this device is not readily accessible.  The intent of this proposal is to make the device protecting the receptacle
outlet readily accessible, as this is premises wiring, not the GFCI attachment plug installed on the vending machine.

_______________________________________________________________________________________________
17-41     Log #2638g  NEC-P17

_______________________________________________________________________________________________
John R. Kovacik, Underwriters Laboratories Inc.

Update the references to UL Standards in the Informational Notes as shown below:
422.51 Cord-and-Plug-Connected Vending Machines.  Cord-and-plug-connected vending machines manufactured or

remanufactured on or after January 1, 2005, shall include a ground-fault circuit interrupter as an integral part of the
attachment plug or be located within 300 mm (12 in.) of the attachment plug. Older vending machines manufactured or
remanufactured prior to January 1, 2005, shall be connected to a GFCI-protected outlet.

Informational Note: For further information, see ANSI/UL 541-2005 2010, Standard for Refrigerated Vending Machines,
or ANSI/UL 751-2005 2010, Standard for Vending Machines.

(E) Dampers. All ventilation openings to the indoors shall  be provided with automatic closing fire dampers that operate
in response to a vault fire. Such dampers shall possess a standard fire rating of not less than 11⁄2 hours.

Informational Note: See ANSI/UL 555-1995 2011, Standard for Fire Dampers.
References to UL Standards in the NEC should reflect  the current edition.

_______________________________________________________________________________________________
17-42     Log #595  NEC-P17

_______________________________________________________________________________________________
Robert G. Fahey, City of Janesville

Revise text to read as follows:
422.52 Electric Drinking Fountains.
Electric drinking fountains shall be protected with ground-fault circuit-interrupter protection, the ground fault circuit

interrupter shall be installed in a readily accessible location.
This proposed text was added to 210.8 for the 2011 NEC for GFCI devices located in most locations in

residential and commercial occupancies. This proposed additional requirement will make the GFCI devices installed for
drinking fountains easier for the occupants to access for testing purposes as well as when these GFCI devices need to
be reset. Many times a GFCI receptacle is installed within the drinking fountain enclosure and therefore if the GFCI
device trips, the GFCI is not easily accessed for resetting, nor is the device tested on a regular basis as required by the
installations instructions.

20Printed on  11/23/2011



Report on Proposals  –  June 2013 NFPA 70
_______________________________________________________________________________________________
17-43     Log #836  NEC-P17

_______________________________________________________________________________________________
Michael J. Johnston, National Electrical Contractors Association

Revise text to read as follows:
Branch circuits supplying eElectric drinking fountains shall be protected provided with ground-fault circuit-interrupter

protection.
This proposal will correct a technical error.  Ground-fault circuit-interrupters, according to the definition

in Article 100 are for the protection of people, not equipment.  Electric drinking fountains are equipment.

_______________________________________________________________________________________________
17-44     Log #837  NEC-P17

_______________________________________________________________________________________________
Michael J. Johnston, National Electrical Contractors Association

Revise 422.52 as follows:
422.52 Electric Drinking Fountains.
(A) Branch circuits supplying eElectric drinking fountains shall be protected provided with ground-fault circuit-interrupter

protection.
(B) Electric drinking fountains shall be protected with ground-fault protection of equipment.

This proposal will correct technical inconsistencies.  Ground-fault circuit-interrupters, according to the
definition in Article 100 are for the protection of people, not equipment.  Ground-fault protection of equipment, according
to the definition in Article 100 is a system designed to protect equipment.  Electric drinking fountains are equipment. The
proposed revision to this section address both types of protection if this is what is intended in this rule.
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_______________________________________________________________________________________________
17-45     Log #2699  NEC-P17

_______________________________________________________________________________________________
David Clements, International Association of Electrical Inspectors

Add new text to read as follows:
An appliance installed in dwelling units shall not generate electro-magnetic

interference that will cause undesired operation of protective devices. Power supplies that do not comply shall be
marked “Not for use in dwellings”.

Informational Note. See FCC Part 15 Class B Digital Device or the Part 18 limits for Consumer ISM Equipment for
information on allowed electro-magnetic emissions.

Section 210.12(A) requires Arc-Fault Circuit-Interrupter (AFCI) protection in “all 120-volt, single phase,
15- and 20-ampere branch circuits supplying outlets installed in dwelling unit family rooms, dining rooms, living rooms,
parlors, libraries, dens, bedrooms, sunrooms, recreation rooms, closets, hallways, or similar rooms or areas”.  The NEC
defines an outlet as “a point on the wiring system at which current is taken to supply utilization equipment”, therefore,
the requirement includes circuits feeding appliances.

47 CFR Ch. I (10–1–98 Edition) Part 15—Radio Frequency Devices defines a Class B Digital Device as, “A digital
device that is marketed for use in a residential environment notwithstanding use in commercial, business and industrial
environments.  Examples of such devices include, but are not limited to, personal computers, calculators, and similar
electronic devices that are marketed for use by the general public.”  It further defines a digital device as, “An
unintentional radiator (device or system) that generates and uses timing signals or pulses at a rate in excess of 9,000
pulses (cycles) per second and uses digital techniques; inclusive of telephone equipment that uses digital techniques or
any device or system that generates and uses radio frequency energy for the purpose of performing data processing
functions, such as electronic computations, operations, transformations, recording, filing, sorting, storage, retrieval, or
transfer.”  Appliances meet this definition.  Part 15 requires that Class B devices be labeled, “This device complies with
part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) This device may not cause harmful
interference, and (2) this device must accept any interference received, including interference that may cause undesired
operation.”

47 CFR Ch. I (10–1–98 Edition) Part 18—Industrial, Scientific, and Medical Equipment defines Consumer ISM
Equipment as, “A category of ISM equipment used or intended to be used by the general public in a residential
environment, notwithstanding use in other areas.  Examples are domestic microwave ovens, jewelry cleaners for home
use, ultrasonic humidifiers.”  Equipment meeting the consumer ISM limits must be marked with a compliance statement
or the “FCC” logo.   Appliances meet this definition.
While it is unclear which type of appliance must meet the Part 15 and which the Part 18 requirements, what is clear is
that if it contains digital circuitry it must meet one or the other and be appropriately labeled.

The incidence of AFCI unwanted tripping due to interoperability problems with such products is low, however, even
though the UL 1699 standard for AFCIs requires unwanted tripping tests, unwanted tripping in the field does
occasionally occur.  When it does occur, homeowners become understandably annoyed and frustrated if they or their
electrical contractor are unable to resolve the problem.  Sometimes the cause of the tripping is not readily evident,
leading the electrical contractor or homeowner to resolve the problem by replacing the AFCI with a standard
thermal-magnetic circuit breaker.  This violates the NEC requirement for AFCI protection and increases the risk of an
electrical fire in the dwelling unit.

AFCI manufacturers have made great strides in improving their product designs to reduce the probability of unwanted
tripping; however, field investigations have revealed that sometimes appliances that do not comply with the previously
referenced FCC requirements cause unwanted AFCI tripping.
This proposal is intended to reduce the possibility that the use of appliances may result in unwanted AFCI tripping by
requiring that those that do not comply with the aforementioned FCC requirements be marked NOT FOR USE IN
DWELLINGS on the appliance.  This will help contractors and homeowners select the correct appliance for the
application and help electrical inspectors check to insure that the appropriate appliance has been installed.  The end
result will be increased safety, Code compliance and customer satisfaction.

The NEMA white paper developed to provide the designers of home electrical products with information on the
operating parameters of AFCIs, with the purpose of avoiding conditions in which the HEP could cause the unwanted
operation of an AFCI, calls for compliance with the referenced FCC requirements.

Comparable proposals have been submitted to revise Articles 210, 410 and 411.
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_______________________________________________________________________________________________
17-46     Log #1461  NEC-P17

_______________________________________________________________________________________________
Mike Weitzel, Central Washington Electrical Education

Revise text to read as follows:

This article covers fixed electric equipment used for space or process heating. For the purpose of this
article, heating equipment shall include heating cable, unit heaters, duct heaters, boilers, central systems, or other
approved fixed electric space or process heating equipment. This article shall not apply to process healing and electric
deicing and snow melting equipment, pipelines and vessels, or room air conditioning.

Code rules for duct heaters, resistance-type boilers, and electrode boilers which are used for space
heating are presently included in NEC Article 424.
However, heating equipment of these types are also as industrial "process equipment". An example is a duct heater
used to supply heat to drying ovens or drying tunnels in industry for food processing, or for drying painted objects such
as panelboards or disconnect switches on a manufacturing line.

To illustrate the point, picture a duct heater installed for space heating in a commercial occupancy, such as an office.
Rules for installation and safe working clearance in front of the electrical control panels for this type of equipment are
called out and clearly required in Section 424.66, which directs the code user to Section 110.26. These rules provide
safety for the worker, and access to the equipment.

However, there are no defined rules or requirements for NEC 110.26 safe working space clearances in front of
because Article 424 at present does not apply to "process

heating".
Article 426 covers Fixed Outdoor Electric Deicing and Snow-Melting Equipment. The rules found in Article 426 do not

apply to duct heaters, resistance-type boilers, or electrode boilers.
Article 427 covers Fixed Electric Heating Equipment for Pipelines and Vessels. The rules found in Article 427 do not

apply to duct heaters, resistance-type boilers, or electrode boilers.
They apply to heat tracing, skin effect heating, etc. ( Look at the Informational Note for Article 427).
Adoption of this proposal will clarify the rules requiring safe working space in front of heating equipment in industrial

facilities, and will improve safety for personnel. However, though very important, working space is not the only issue.
Adoption of this proposal will also provide safety rules for overcurrent protection, grounding, identification of equipment,

disconnecting means, and branch circuits where applicable.

A review of Article 424, Parts I through IV, as well as Parts VI, VII, and VIII, reveal that the present Code requirements
are general rules, and are not in conflict with the product standards for industrial heating equipment.

In other words, the Code rules that generally apply to offices, stores, or schools for these types of heating equipment
will be consistent and workable for most fixed electric heating equipment used in industrial facilities with the equipment
that the electrical engineer, installer, or inspector will see out
in the field . Specialized heating equipment would continue to be approved as it is presently, by the AHJ, or through
NRTL Evaluation and AHJ Approval.

Adding process heating equipment to Article 424 will be workable with the equipment used.
This proposal will improve worker safety, provide clear requirements for enforcement, and not adversely affect how

manufacturers already build their equipment.
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_______________________________________________________________________________________________
17-47     Log #1077  NEC-P17

_______________________________________________________________________________________________
Mario L. Mumfrey, Cincinnati, OH

Revise text to read as follows:
(A) Permanently fixed electric baseboard and/or wall mounted heaters shall not be installed below receptacle outlets.
Informational Note: Listed baseboard heaters include installation instruction that also may not permit their installation

below receptacle outlets.
This has been a long-standing informational note (formally fine print note) in another code section

(210.52), and although it has often been used to attempt to enforce this concern, there may not be a basis. The
installation instructions are vague, or as the note suggests, , meaning there may not be a
reference to this issue in the instruction. This code change would make it clear to the installer that these baseboard
and/or wall mounted type heaters where the likelihood of fire or injury would occur by the cord of an
appliance laying across one of these heaters while in-use. This change would also not limit this restriction to baseboard
heaters since wall mounted units can have the same results such as in bathrooms below the GFCI outlet.

_______________________________________________________________________________________________
17-48     Log #287  NEC-P17

_______________________________________________________________________________________________
Stanley J. Folz, Morse Electric Company

Revise text to read as follows:
The above disconnecting means or unit switches

complying with 424.19(C) shall be permitted to serve as the required disconnecting means for both the motor
controller(s) and heater under either of the following conditions:

(1) The disconnecting means provided is also within sight from the motor controller(s) and the heater.
(2) The disconnecting means provided is capable of being locked in the open (off) position. is lockable in accordance

with 110.25.
This proposal has been developed by the Usability Task Group assigned by the Technical Correlating

Committee.  The committee members were Stanley Folz, James Dollard, William Fiske, David Hittinger, Andy Juhasz,
Amos Lowrance, Susan Newman-Scearce, Marc Bernsen and Vincent Zinnante.  Requirements for a disconnecting
means to be lockable in the open position exist in numerous locations in the NEC. A new section has been proposed in
Article 110 to consolidate the requirements for a disconnecting means required to be “capable of being locked in the
open position” in a single section for clarity. It is understood that this requirement includes more than disconnecting and
locking electrical power sources.

This proposal is intended to facilitate a lockout/tagout scenario. It is equally important to ensure that the means for
placing the lock remain in place. The concept suggested by this proposal is necessary to provide correlation throughout
the NEC with respect to the capability of placing a lock on a disconnecting means to secure it in the open position.
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_______________________________________________________________________________________________
17-49     Log #2286  NEC-P17

_______________________________________________________________________________________________
Ron Chilton, Raleigh, NC

Revise text to read as follows:
4 Means shall be provided to simultaneously disconnect  the heater, motor, motor

controller(s), and supplementary overcurrent protective device(s) of all fixed electric space-heating equipment from all
ungrounded conductors. Where fixed-electric space heating equipment is supplied by more than one source, feeder or
branch circuit, the disconnecting means shall be grouped and marked. The disconnecting means specified in 424.19(A)
and (B) shall have an ampere rating not less than 125 percent of the total load of the motors and the heaters. The
provision for locking or adding a lock to the disconnecting means shall be installed on or at the switch or circuit breaker
used as the disconnecting means and shall remain in place with or without the lock installed.

The term 'source" implies several different meanings and is used more than once in the Code with no
definition, such as in Article 695, Article 700, Article 701, and Article 702. Electric furnaces often are required to have
more than one feeder or branch circuit supplying the unit. The requirement for a simultaneous disconnecting means has
been contentious based on the interpretation of the term "source", requiring a single disconnecting means at the unit.
This additional wording will clarify the issue.

_______________________________________________________________________________________________
17-50     Log #288  NEC-P17

_______________________________________________________________________________________________
Stanley J. Folz, Morse Electric Company

Revise text to read as follows:

(1) Without Motor or with Motor Not over 1/8 Horsepower. For fixed electric space heating equipment without a motor
rated over 1/8 hp, the branch circuit switch or circuit breaker shall be permitted to serve as the disconnecting means
where the switch or circuit breaker is within sight from the heater or is capable of being locked in the open (off) position.
is lockable in accordance with 110.25.

This proposal has been developed by the Usability Task Group assigned by the Technical Correlating
Committee.  The committee members were Stanley Folz, James Dollard, William Fiske, David Hittinger, Andy Juhasz,
Amos Lowrance, Susan Newman-Scearce, Marc Bernsen and Vincent Zinnante.  Requirements for a disconnecting
means to be lockable in the open position exist in numerous locations in the NEC. A new section has been proposed in
Article 110 to consolidate the requirements for a disconnecting means required to be “capable of being locked in the
open position” in a single section for clarity. It is understood that this requirement includes more than disconnecting and
locking electrical power sources.

This proposal is intended to facilitate a lockout/tagout scenario. It is equally important to ensure that the means for
placing the lock remain in place. The concept suggested by this proposal is necessary to provide correlation throughout
the NEC with respect to the capability of placing a lock on a disconnecting means to secure it in the open position.
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_______________________________________________________________________________________________
17-51     Log #2039  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:

Leads shall be protected where they leave the floor by rigid metal conduit, intermediate metal
conduit, rigid nonmetallic conduit (PVC), electrical metallic tubing, or by other approved means.

Leads shall be protected where they leave the floor by rigid metal conduit, intermediate metal
conduit, rigid nonmetallic conduit (PVC), electrical metallic tubing, or by other approved means.

"Rigid Polyvinyl Chloride Conduit" is also referred to as “PVC” and sometimes as “rigid nonmetallic
conduit”

Suggest that "PVC" be added to all references. This will make finding all references to easier and more reliable.

_______________________________________________________________________________________________
17-52     Log #2366  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Add text to read as follows:

Leads shall be protected where they leave the floor by rigid metal conduit (RMC), intermediate
metal conduit, rigid nonmetallic conduit, electrical metallic tubing, or by other approved means.

Leads shall be protected where they leave the floor by rigid metal conduit (RMC),
intermediate metal conduit, rigid nonmetallic conduit, or electrical metallic tubing, or by other approved means.

"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.

_______________________________________________________________________________________________
17-53     Log #2394  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Add text to read as follows:

Leads shall be protected where they leave the floor by rigid metal conduit, intermediate metal
conduit (IMC), rigid nonmetallic conduit, electrical metallic tubing, or by other approved means.

Leads shall be protected where they leave the floor by rigid metal conduit, intermediate metal
conduit (IMC), rigid nonmetallic conduit, electrical metallic tubing, or by other approved means.

"Intermediate Metal Conduit" is also referred to as “IMC”  “Metallic Conduit”
Suggest that "IMC" be added to all references. This will make finding all references to “Intermediate Metal Conduit"

easier and more reliable.
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_______________________________________________________________________________________________
17-54     Log #1745  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:
Spacings shall be maintained

between the heating cable and metal embedded in the floor, unless the cable is a grounded metal-clad cable 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]

_______________________________________________________________________________________________
17-55     Log #1834  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:
Spacings shall be maintained

between the heating cable and metal embedded in the floor, unless the cable is a grounded metal-clad cable.
[change spacings to spacing]

Spacing between two objects does not need a plural form.

_______________________________________________________________________________________________
17-56     Log #1811  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:
Leads shall be protected where they leave the floor by rigid metal conduit, intermediate

metal conduit, rigid nonmetallic conduit, electrical metallic tubing (EMT), or by other approved means.
Leads shall be protected where they leave the floor by rigid metal conduit,

intermediate metal conduit, rigid nonmetallic conduit, or electrical metallic tubing (EMT), or by other approved means.
"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]

_______________________________________________________________________________________________
17-57     Log #856  NEC-P17

_______________________________________________________________________________________________
Michael J. Johnston, National Electrical Contractors Association

Add a new last sentence to list item (5) as follows:
(5) A warning marking, “All Power Supplies Shall Be Disconnected Before Servicing, Including Servicing the Pressure

Vessel” The warning marking or label shall comply with 110.21(B).
This proposal is one of several coordinated companion proposals to provide consistency of danger,

caution, and warning sign or markings as required in the NEC. The proposed revision will correlate this warning marking
requirement with proposed 110.21(B) and the requirements in ANSI Z 535.4.
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_______________________________________________________________________________________________
17-58     Log #914  NEC-P17

_______________________________________________________________________________________________
Stephen Irgens, Electro Plastics, Inc.

Add new text to read as follows:

This article covers electric equipment and associated components operating at 30 volts or less for
indoor and outdoor use. For the purpose of this article heating equipment shall include heating elements, unit heaters
and power supplies.

A complete heating system consisting of components such as
low-voltage isolating power supplies and heating elements, including associated components that are all identified for
the use. The output circuits of the power supply are rated for not more than 25 amperes and operate at 30 volts or less
under all load conditions (SELV – Safety Extra Low Voltage).

Heating systems operating at 30 volts or less shall comply with 425.3(A) and 425.3(B).
Heating systems operating at 30 volts or less shall be listed as a complete system. The heating

elements, power supply and fittings shall be listed for the use as part of the same identified heating system.
. The listed system and approved system components shall be installed in accordance

with the manufacturer’s instructions.

Extension wires (non-heating leads) from the heating elements can be routed on the
subfloor to the wall provided they do not cross over one another in the floor. Conductors concealed or extended through
a wall, floor or ceiling shall be in accordance with (1) or (2).

(1) Installed using any of the wiring methods specified in Chapter 3.
(2) Installed using wiring supplied by a listed Class 2 power source or power limiting device and installed in accordance

with 725.130.

Secondary circuits shall not be grounded.
The secondary circuit shall be insulated from the branch circuit by an isolating transformer.

Exposed insulated secondary circuit conductors shall be of the type and installed as described in (1)
or (2):

(1) Wiring methods described in Chapter 3.
(2) Class 2 cable supplied by Class 2 power source and installed in accordance with Part I and III of Article 725.

Installation shall be made in accordance with 424.90
through 424.99 with the following exceptions on 424.93(B) (3) and 424.99 (C)(5) described in (1) and (2) respectively:

Nailing or stapling of PTC polymer heating panel sets shall be done through
the polymer material but at least 6 mm (1/4 Inch) from the bus conductors. Nails, staples or other fasteners shall not
penetrate the current-carrying bus conductors.

A device to open all ungrounded conductors supplying the heating panel sets, provided by the
manufacturer shall function when short circuit occurs, such as a result of penetration of the bus conductors or extension
wires.

Installation shall be made in accordance with
Article 426 with the exceptions of grounding and ground-fault protection requirements described under 426.22, 426.27
and 426.28. Secondary circuit shall not be grounded according to 425.5.

New low voltage polymer and nanomaterial heating elements are getting increasingly popular in the
Radiant Heating industry. These materials react different when electrically charged than conventional equipment.
Installers and inspectors need guidelines to avoid local interpretation.
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_______________________________________________________________________________________________
17-59     Log #2792  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:

A complete assembly provided with a junction box or a length of flexible conduit (FMC) for connection
to a branch circuit.

"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.

_______________________________________________________________________________________________
17-60     Log #2825  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:

A complete assembly provided with a junction box or a length of flexible conduit (LFMC) for connection
to a branch circuit.

"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.

_______________________________________________________________________________________________
17-61     Log #2851  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:

A complete assembly provided with a junction box or a length of flexible conduit (LFNC) for connection
to a branch circuit.

"Liquidtight Flexible Nonmetallic Conduit" is also referred to as “LFNC”
Suggest that “(LFNC)” be added to all references. This will make finding all references to "Liquidtight Flexible

Nonmetallic Conduit" easier and more reliable.

_______________________________________________________________________________________________
17-62     Log #1216  NEC-P17

_______________________________________________________________________________________________
Marcelo M. Hirschler, GBH International

Revise text to read as follows:
   A system in which heat is generated in a pipe or rod, or combination of pipes and rods,

by causing current to flow through the pipe or rod by direct connection to an ac voltage source from an isolating
transformer. The pipe or rod shall be permitted to be embedded in the surface to be heated, or constitute the exposed
components to be heated.

I : The pipe or rod shall be permitted to be embedded in the surface to be heated, or constitute the
exposed components to be heated.

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.
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_______________________________________________________________________________________________
17-63     Log #863  NEC-P17

_______________________________________________________________________________________________
Michael J. Johnston, National Electrical Contractors Association

Add a new last sentence as follows:
The caution sign(s) or label(s) shall comply with 110.21(B).

This proposal is one of several coordinated companion proposals to provide consistency of danger,
caution, and warning sign or markings as required in the NEC. The proposed revision will correlate this caution marking
requirement with proposed 110.21(B) and the requirements in ANSI Z 535.4.

_______________________________________________________________________________________________
17-64     Log #2367  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Add text to read as follows:

All but 25 mm to 150 mm (1 in. to 6 in.) of nonheating leads not having a grounding sheath shall be
enclosed in a rigid metal conduit (RMC), electrical metallic tubing, intermediate metal conduit, or other raceways within
asphalt or masonry. The distance from the factory splice to raceway shall not be less than 25 mm (1 in.) or more than
150 mm (6 in.).

Leads shall be protected in expansion joints and where they emerge from masonry or
asphalt by rigid metal conduit (RMC), electrical metallic tubing, intermediate metal conduit, other raceways, or other
approved means.

Nonheating power supply leads shall be enclosed in a rigid metal conduit (RMC), intermediate metal
conduit, electrical metallic tubing, or other approved means.

"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.

_______________________________________________________________________________________________
17-65     Log #1812  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:
All but 25 mm to 150 mm (1 in. to 6 in.) of nonheating leads not having a grounding sheath shall

be enclosed in a rigid metal conduit, electrical metallic tubing (EMT), intermediate metal conduit, or other raceways
within asphalt or masonry. The distance from the factory splice to raceway shall not be less than 25 mm (1 in.) or more
than 150 mm (6 in.).

Leads shall be protected in expansion joints and where they emerge from
masonry or
asphalt by rigid conduit, electrical metallic tubing (EMT), intermediate metal conduit, other raceways, or other approved
means.

Nonheating power supply leads shall be enclosed in a rigid conduit, intermediate metal conduit,
electrical metallic tubing (EMT), or other approved means.

"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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_______________________________________________________________________________________________
17-66     Log #2395  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Add text to read as follows:

All but 25 mm to 150 mm (1 in. to 6 in.) of nonheating leads not having a grounding sheath shall be
enclosed in a rigid metal conduit, electrical metallic tubing, intermediate metal conduit (IMC), or other raceways within
asphalt or masonry. The distance from the factory splice to raceway shall not be less than 25 mm (1 in.) or more than
150 mm (6 in.).

Leads shall be protected in expansion joints and where they emerge from masonry or
asphalt by rigid conduit, electrical metallic tubing, intermediate metal conduit (IMC), other raceways, or other approved
means.

Nonheating power supply leads shall be enclosed in a rigid conduit, intermediate metal conduit (IMC),
electrical metallic tubing, or other approved means.

"Intermediate Metal Conduit" is also referred to as “IMC”  “Metallic Conduit”
Suggest that "IMC" be added to all references. This will make finding all references to “Intermediate Metal Conduit"

easier and more reliable.

_______________________________________________________________________________________________
17-67     Log #2511  NEC-P17

_______________________________________________________________________________________________
Christopher M. Jensen, North Logan City

Revise text to read as follows:
Ground-fault protection of

equipment Equipment ground-fault protection shall be provided for fixed outdoor electric deicing and snow-melting
equipment.

The term Ground-fault protection of equipment is defined in Article 100 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.”

Ground-fault protection of equipment is designed to primarily protect service equipment from damaging arcs. The
Equipment ground-fault protective devices listed for use to protect de-icing and snow-melting is designed to protect
against excessive ground-fault leakage current from the equipment and not to protect the equipment from and arcing
fault.

By changing the terminology in this section it makes it clear that the purpose of the ground fault protection of de-icing
and snow-melting equipment is not to protect the equipment from damage but to limit the amount of ground leakage
current from the equipment.

I have submitted a companion proposal to add a definition of Equipment Ground-fault protection to Article 100.
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_______________________________________________________________________________________________
17-68     Log #1299  NEC-P17

_______________________________________________________________________________________________
Neal Fenster, Thermo Systems Technology, Inc.

Revise text to read as follows:
Unless protected by a ground-fault circuit-interrupter protection for personnel ground fault equipment protection, the

secondary winding of the isolation transformer connected to the pipeline or vessel being heated shall not have an output
voltage greater than 30 volts ac.

Where ground-fault circuit-interrupter protection for personnel ground fault equipment protection and protection against
unqualified personnel reaching the system is provided, the voltage shall be permitted to be greater than 30 but not more
than 80 volts.

1) These metallic piping systems are thermally insulated and mechanically protected against physical
damage.

2) The higher operating current levels of electrical impedance heating systems are not compatible with a Class A type
protection system.

3) Impedance systems are low voltage (relatively), high current systems. The systems consist of a steel pipe insulated
with a thermal insulation that also provides electrical insulation, and a protective jacket. This insulation prevents any
contact to the pipeline by personnel.
These systems run at currents from 150 - 1000 amps. These lines act as an insulated conductor. As with all unshielded

conductors, there is some capacitive and inductive coupling to ground. Normally the leakage to ground due to the
coupling can be ignored; however because of the high currents involved the total leakage to ground can be significant
when considering a ground fault system.

The leakage to ground at any point along the pipeline is small, but the cumulative leakage is what the ground fault
system reacts to. In all but a few trivial cases, the leakage will exceed the 5 ma allowed by personnel level ground fault
systems. This will result in the system tripping off and not staying warm.

While it can be argued that the users will determine the problem and change the system, it is more probable that the
end user will determine that there is nothing wrong with the heating system, and will place the blame on the ground fault
device. This will result in the ground fault device being jumped out of the system, removing any protections afforded by
the device.

When the exception to the voltage limit in the code was proposed, 80 volts was chosen so as to offer limited danger to
personnel, but it was recognized that an arcing fault would generate heat, and could cause both equipment damage and
danger to personnel. For this reason, ground fault equipment was specified. It should be noted that this predated the 5
ma code requirement for personnel level ground fault protection. Ground fault protection could be set at a level that
would prevent false tripping, and still prevent arcing.

When the code definition of personnel level ground fault was added, this section was changed to use the 5 ma level
protection, and made it impossible to build a system that would work if the ground fault system was properly designed
and installed.

I am suggesting that the code be changed to recognize the physical limitations of an impedance system, and increase
the safety by preventing the bypassing of safety systems.

We already have recognized the requirement for higher level trip ground fault in other heat tracing systems, and
changing this would not compromise safety.

I have added the requirement that the systems be guarded to prevent unauthorized personnel from working on the
systems to further increase safety.

If you have any questions, I would be pleased to answer them.
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_______________________________________________________________________________________________
17-69     Log #475  NEC-P17

_______________________________________________________________________________________________
Edward  G. Kroth, Verona, WI

The disconnecting means shall be of the indicating type and be capable of being locked provided
with a positive lockout in the open "off" (off) position. The remainder of this section is to remain unchanged.

This is a companion proposal to one being sent to Code-Making Panel 1. The idea of this latter
proposal is to standardize the phrase "disconnecting means capable of being locked". It seems to me that what is
intended in the present wording of 426.50 is the same concept as "capable of being locked". The phrase "positive
lockout" is used only one other time (in 427.55) that I could find and is never really given an explanation as to what is
meant by the phrase. The proposal herein should only be accepted if Code-Making Panel 1 accepts the proposal (or
some similar version) that has been sent to it.

_______________________________________________________________________________________________
17-70     Log #289  NEC-P17

_______________________________________________________________________________________________
Stanley J. Folz, Morse Electric Company

Revise text to read as follows:

Temperature controlled switching devices that indicate an “off”
position and that interrupt line current shall open all ungrounded conductors when the control device is in the “off”
position. These devices shall not be permitted to serve as the disconnecting means unless capable of being locked in
the open position. it is lockable in accordance with 110.25.

This proposal has been developed by the Usability Task Group assigned by the Technical Correlating
Committee.  The committee members were Stanley Folz, James Dollard, William Fiske, David Hittinger, Andy Juhasz,
Amos Lowrance, Susan Newman-Scearce, Marc Bernsen and Vincent Zinnante.  Requirements for a disconnecting
means to be lockable in the open position exist in numerous locations in the NEC. A new section has been proposed in
Article 110 to consolidate the requirements for a disconnecting means required to be “capable of being locked in the
open position” in a single section for clarity. It is understood that this requirement includes more than disconnecting and
locking electrical power sources.

This proposal is intended to facilitate a lockout/tagout scenario. It is equally important to ensure that the means for
placing the lock remain in place. The concept suggested by this proposal is necessary to provide correlation throughout
the NEC with respect to the capability of placing a lock on a disconnecting means to secure it in the open position.

33Printed on  11/23/2011



Report on Proposals  –  June 2013 NFPA 70
_______________________________________________________________________________________________
17-71     Log #290  NEC-P17

_______________________________________________________________________________________________
Stanley J. Folz, Morse Electric Company

Revise text to read as follows:
Switching devices consisting of combined temperature actuated devices and

manually controlled switches that serve both as the controller and the disconnecting means shall comply with all of the
following conditions:

(1) Open all ungrounded conductors when manually placed in the “off” position
(2) Be so designed that the circuit cannot be energized automatically if the device has been manually placed in the “off”

position
(3) Be capable of being locked in the open position. lockable in accordance with 110.25.

This proposal has been developed by the Usability Task Group assigned by the Technical Correlating
Committee.  The committee members were Stanley Folz, James Dollard, William Fiske, David Hittinger, Andy Juhasz,
Amos Lowrance, Susan Newman-Scearce, Marc Bernsen and Vincent Zinnante.  Requirements for a disconnecting
means to be lockable in the open position exist in numerous locations in the NEC. A new section has been proposed in
Article 110 to consolidate the requirements for a disconnecting means required to be “capable of being locked in the
open position” in a single section for clarity. It is understood that this requirement includes more than disconnecting and
locking electrical power sources.

This proposal is intended to facilitate a lockout/tagout scenario. It is equally important to ensure that the means for
placing the lock remain in place. The concept suggested by this proposal is necessary to provide correlation throughout
the NEC with respect to the capability of placing a lock on a disconnecting means to secure it in the open position.

_______________________________________________________________________________________________
17-72     Log #821  NEC-P17

_______________________________________________________________________________________________
Aidan McCallion, National Electrical Contractors Assn.

Revise text to read as follows:
Informational Note: For further information, see ANSI/IEEE Std. 515-2002,

ANSI/IEEE Std. 844-2000,
and

ANSI/NECA 202-20016,

This proposed revised text will make the NEC current in regards to the title and current version of the
standard.

_______________________________________________________________________________________________
17-73     Log #1329  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Delete the following text:
A complete system consisting of components such as pipelines, vessels, heating

elements, heat transfer medium, thermal insulation, moisture barrier, nonheating leads, temperature controllers, safety
signs, junction boxes, raceways, and fittings.

The defined term is never referenced.
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_______________________________________________________________________________________________
17-74     Log #864  NEC-P17

_______________________________________________________________________________________________
Michael J. Johnston, National Electrical Contractors Association

Add a new last sentence as follows:
The caution sign(s) or label(s) shall comply with 110.21(B).

This proposal is one of several coordinated companion proposals to provide consistency of danger,
caution, and warning sign or markings as required in the NEC. The proposed revision will correlate this caution marking
requirement with proposed 110.21(B) and the requirements in ANSI Z 535.4.

_______________________________________________________________________________________________
17-75     Log #754  NEC-P17

_______________________________________________________________________________________________
Mike Weitzel, Central Washington Electrical Education

Add new text to read as follows:
Working space about electrical enclosures for resistance heating element type duct heaters

which are mounted on duct systems and contain equipment that requires examination, adjustment, servicing, or
maintenance while energized shall comply with the dimensions of II 0.26(A)(l), and (A)(2).

Working up a ladder in a duct heater electrical enclosure mounted on the duct system while energized
can be hazardous. This equipment is often supplied by 480-volt circuits, and installed above the floor level, close to the
ceiling, Many of these types of enclosures have hinged doors, which must be able to open 90 degrees in order to
access all components of the equipment.

Electrical workers may be required to test or examine these units while energized.
As the photos illustrate seen below, metal piping or metal structural beams / cross members may be installed or

located in front of this equipment enclosure, thereby creating an unsafe condition to electrical workers due to grounded
metal parts in front of the equipment being worked on while energized.

A working clearance violation of this type would not be permitted for a 480-volt switchboard or panel board installed at
floor level.

However, there appears to be no specific rule to address this situation. AHJ's may decide to require 110.26
working space - at least in part, in accordance with Section 90.4. However, some users would consider this a 'gray
area'.

This proposed change will improve safety for electrical workers, and provide enforceable language for those who
enforce requirements.

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

_______________________________________________________________________________________________
17-76     Log #800  NEC-P17

_______________________________________________________________________________________________
Paul E. Guidry, Fluor Enterprises, Inc. / Rep. Associated Builders and Contractors

Add new paragraph to read:
427.XX  Accessability.
Resistance heating cables shall be accessible after installation.

Recently on a prefabricated building being built by a manufacturer, self regulating resistance heating
cables were installed in a space between the concrete foundation and the floor of the building on some plumbing pipe.
It was built on a 30" high steel frame and shipped to the site to be installed on a concrete foundation.  There wasn't a
way to access the cable if it were to go bad.  Self regulating cable has a life span and will eventually fail.  I believe all
resistance type cable should be accessible for replacement/maintenance purposes.
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_______________________________________________________________________________________________
17-77     Log #1813  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:
Nonheating power supply leads shall be protected where they emerge

from electrically
heated pipeline or vessel heating units by rigid metal conduit, intermediate metal conduit, electrical metallic tubing
(EMT), or other raceways identified as suitable for the application.

"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]

_______________________________________________________________________________________________
17-78     Log #2368  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Add text to read as follows:
Nonheating power supply leads shall be protected where they emerge

from electrically heated pipeline or vessel heating units by rigid metal conduit (RMC), intermediate metal conduit,
electrical metallic tubing, or other raceways identified as suitable for the application.

"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.

_______________________________________________________________________________________________
17-79     Log #2396  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Add text to read as follows:

Nonheating power supply leads shall be protected where they emerge from
electrically heated pipeline or vessel heating units by rigid metal conduit, intermediate metal conduit (IMC), electrical
metallic tubing, or other raceways identified as suitable for the application.

"Intermediate Metal Conduit" is also referred to as “IMC”  “Metallic Conduit”
Suggest that "IMC" be added to all references. This will make finding all references to “Intermediate Metal Conduit"

easier and more reliable.
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_______________________________________________________________________________________________
17-80     Log #2510  NEC-P17

_______________________________________________________________________________________________
Christopher M. Jensen, North Logan City

Revise text to read as follows:
Ground-fault protection of

equipment Equipment ground-fault protection shall be provided for electric heat tracing and heating panels. This
requirement shall not apply in industrial establishments where there is alarm indication of ground faults and the following
conditions apply:

(1) Conditions of maintenance and supervision ensure that only qualified persons service the installed systems.
(2) Continued circuit operation is necessary for safe operation of equipment or processes.

The term Ground-fault protection of equipment is defined in Article 100 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.”

Ground-fault protection of equipment is designed to primarily protect service equipment from damaging arcs. The
Equipment ground-fault protective devices listed for use to protect de-icing and snow-melting is designed to protect
against excessive ground-fault leakage current from the equipment and not to protect the equipment from and arcing
fault.

By changing the terminology in this section it makes it clear that the purpose of the ground fault protection of heat
tracing and heating equipment is not to protect the equipment from damage but to limit the amount of ground leakage
current from the equipment.

I have submitted a companion proposal to add a definition of Equipment Ground-fault protection to Article 100.
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_______________________________________________________________________________________________
17-81     Log #1300  NEC-P17

_______________________________________________________________________________________________
Neal Fenster, Thermo Systems Technology, Inc.

Revise text to read as follows:
Unless protected by a ground-fault circuit-interrupter protection for personnel ground fault equipment protection, the

secondary winding of the isolation transformer connected to the pipeline or vessel being heated shall not have an output
voltage greater than 30 volts ac.

Where ground-fault circuit-interrupter protection for personnel ground fault equipment protection and protection against
unqualified personnel reaching the system is provided, the voltage shall be permitted to be greater than 30 but not more
than 80 volts.

1) These metallic piping systems are thermally insulated and mechanically protected against physical
damage.

2) The higher operating current levels of electrical impedance heating systems are not compatible with a Class A type
protection system.

3) Impedance systems are low voltage (relatively), high current systems. The systems consist of a steel pipe insulated
with a thermal insulation that also provides electrical insulation, and a protective jacket. This insulation prevents any
contact to the pipeline by personnel.
These systems run at currents from 150 - 1000 amps. These lines act as an insulated conductor. As with all unshielded

conductors, there is some capacitive and inductive coupling to ground. Normally the leakage to ground due to the
coupling can be ignored; however because of the high currents involved the total leakage to ground can be significant
when considering a ground fault system.

The leakage to ground at any point along the pipeline is small, but the cumulative leakage is what the ground fault
system reacts to. In all but a few trivial cases, the leakage will exceed the 5 ma allowed by personnel level ground fault
systems. This will result in the system tripping off and not staying warm.

While it can be argued that the users will determine the problem and change the system, it is more probable that the
end user will determine that there is nothing wrong with the heating system, and will place the blame on the ground fault
device. This will result in the ground fault device being jumped out of the system, removing any protections afforded by
the device.

When the exception to the voltage limit in the code was proposed, 80 volts was chosen so as to offer limited danger to
personnel, but it was recognized that an arcing fault would generate heat, and could cause both equipment damage and
danger to personnel. For this reason, ground fault equipment was specified. It should be noted that this predated the 5
ma code requirement for personnel level ground fault protection. Ground fault protection could be set at a level that
would prevent false tripping, and still prevent arcing.

When the code definition of personnel level ground fault was added, this section was changed to use the 5 ma level
protection, and made it impossible to build a system that would work if the ground fault system was properly designed
and installed.

I am suggesting that the code be changed to recognize the physical limitations of an impedance system, and increase
the safety by preventing the bypassing of safety systems.

We already have recognized the requirement for higher level trip ground fault in other heat tracing systems, and
changing this would not compromise safety.

I have added the requirement that the systems be guarded to prevent unauthorized personnel from working on the
systems to further increase safety.

If you have any questions, I would be pleased to answer them.
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_______________________________________________________________________________________________
17-82     Log #476  NEC-P17

_______________________________________________________________________________________________
Edward  G. Kroth, Verona, WI

Revise text to read as follows:
The disconnecting means shall be of the indicating type and be capable of being locked provided with a positive

lockout in the open "off" (off) position. The remainder of this section is to remain unchanged.
This is a companion proposal to one being sent to Code-Making Panel 1. The idea of this latter

proposal is to standardize the phrase "disconnecting means capable of being locked. It seems to me that what is
intended in the present wording of 427.55(A) is the same concept as "capable of being locked". The phrase "positive
lockout" is used only one other time (in 426.50) that I could find and is never really given an explanation as to what is
meant by the phrase. The proposal herein should only be accepted if Code-Making Panel 1 accepts the proposal (or
some similar version ) that has been sent to it.

_______________________________________________________________________________________________
17-83     Log #2883  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:

The branch circuits for pool-associated motors shall be installed in rigid metal conduit, intermediate metal
conduit, rigid polyvinyl chloride conduit, reinforced thermosetting resin conduit (RTRC), or Type MC cable listed for the
location. Other wiring methods and materials shall be permitted in specific locations or applications as covered in this
section. Any wiring method employed shall contain an insulated copper equipment grounding conductor sized in
accordance with 250.122 but not smaller than 12 AWG.

Branch-circuit wiring on the supply side of enclosures and junction boxes connected to conduits
run to wet-niche and no-niche luminaires, and the field wiring compartments of dry-niche luminaires, shall be installed
using rigid metal conduit, intermediate metal conduit, liquidtight flexible nonmetallic conduit, rigid polyvinyl chloride
conduit, or reinforced thermosetting resin conduit (RTRC). Where installed on buildings, electrical metallic tubing shall
be permitted, and where installed within buildings, electrical nonmetallic tubing, Type MC cable, electrical metallic
tubing, or Type AC cable shall be permitted. In
all cases, an insulated equipment grounding conductor sized in accordance with Table 250.122 but not less than 12
AWG shall be required.

(3) Reinforced thermosetting resin conduit (RTRC)

Rigid metal conduit of brass or other identified corrosion-resistant metal, liquidtight flexible
nonmetallic
conduit (LFNC-B), rigid polyvinyl chloride conduit, or reinforced thermosetting resin conduit (RTRC) shall extend from
the forming shell to a listed junction box or other enclosure as provided in 680.24. Where rigid polyvinyl chloride conduit,
reinforced thermosetting resin conduit (RTRC), or liquidtight flexible nonmetallic conduit is used, an 8 AWG insulated
solid or stranded copper bonding jumper shall be installed in this conduit. The bonding jumper shall be terminated in the
forming shell and the junction box. The termination of the 8 AWG bonding jumper in the forming shell shall be covered
with, or encapsulated in, a listed potting compound to protect such connection from the possible deteriorating effect of
pool water.

“Power-Limited Tray Cable” is also referred to as “PLTC” and perhaps as “Metal-Sheathed”
Suggest that "PLTC" be added to all references. This will make finding all references to “Power-Limited Tray Cable”

easier and more reliable.
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_______________________________________________________________________________________________
17-84     Log #1253  NEC-P17

_______________________________________________________________________________________________
Marcelo M. Hirschler, GBH International

Revise text to read as follows:
   Fountains, ornamental pools, display pools, and reflection pools. The definition does not include drinking

fountains.
: The definition does not include drinking fountains.

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.

_______________________________________________________________________________________________
17-85     Log #1254  NEC-P17

_______________________________________________________________________________________________
Marcelo M. Hirschler, GBH International

Revise text to read as follows:
   A permanently installed bathtub equipped with a recirculating piping system, pump, and

associated equipment. It is designed so it can accept, circulate, and discharge water upon each use.
: It is designed so it can accept, circulate, and discharge water upon each use.

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.

_______________________________________________________________________________________________
17-86     Log #1255  NEC-P17

_______________________________________________________________________________________________
Marcelo M. Hirschler, GBH International

Revise text to read as follows:
   A factory-fabricated unit consisting of water-circulating, heating,

and control equipment mounted on a common base, intended to operate a spa or hot tub. Equipment can include
pumps, air blowers, heaters, lights, controls, sanitizer generators, and so forth.

: Equipment can include pumps, air blowers, heaters, lights, controls, sanitizer generators, and so
forth.

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.
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_______________________________________________________________________________________________
17-87     Log #1256  NEC-P17

_______________________________________________________________________________________________
Marcelo M. Hirschler, GBH International

Revise text to read as follows:
   A factory-fabricated unit consisting of

water-circulating, heating, and control equipment mounted on a common base, intended to operate a therapeutic tub or
hydrotherapeutic tank. Equipment can include pumps, air blowers, heaters, lights, controls, sanitizer generators, and so
forth.

: Equipment can include pumps, air blowers, heaters, lights, controls, sanitizer generators, and so
forth.

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.

_______________________________________________________________________________________________
17-88     Log #1257  NEC-P17

_______________________________________________________________________________________________
Marcelo M. Hirschler, GBH International

Revise text to read as follows:
   Those that are constructed in the ground, on the

ground, or in a building in such a manner that the fountain cannot be readily disassembled for storage, whether or not
served by electrical circuits of any nature. These units are primarily constructed for their aesthetic value and are not
intended for swimming or wading.

: These units are primarily constructed for their aesthetic value and are not intended for swimming
or wading.

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.

_______________________________________________________________________________________________
17-89     Log #1258  NEC-P17

_______________________________________________________________________________________________
Marcelo M. Hirschler, GBH International

Revise text to read as follows:
   A hydromassage pool, or tub for recreational or therapeutic use, not located in health care facilities,

designed for immersion of users, and usually having a filter, heater, and motor-driven blower. It may be installed indoors
or outdoors, on the ground or supporting structure, or in the ground or supporting structure. Generally, a spa or hot tub
is not designed or intended to have its contents drained or discharged after each use.

: It may be installed indoors or outdoors, on the ground or supporting structure, or in the ground or
supporting structure. Generally, a spa or hot tub is not designed or intended to have its contents drained or discharged
after each use.

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.
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_______________________________________________________________________________________________
17-90     Log #699  NEC-P17

_______________________________________________________________________________________________
Mario L. Mumfrey, Cincinnati, OH

Revise text to read as follows:

(2nd half) ..... or a pool, spa or hot tub with nonmetallic, molded polymeric walls or inflatable fabric walls ...
The definition of  680.2 should be revised to include storable/portable spas and hot tubs. These

systems are very much similar in design, structure and installation as storable pools. They also pose the same concerns
as to location, ground fault protection and approved listing. This change would further clarify the requirement in
680.42(C) "last sentence" where underwater luminaires shall comply with 680.23 . Unless
storable/portable spas and hot tubs are recognized in the NEC, there is little ability for enforcement and safety of these
systems.

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

_______________________________________________________________________________________________
17-91     Log #697  NEC-P17

_______________________________________________________________________________________________
Mario L. Mumfrey, Cincinnati, OH

Add new text to read as follows:
All swimming, wading, therapeutic, and decorative pools; fountains; hot tubs; spas;

and hydromassage bathtubs, whether permanently installed or storable and all auxiliary equipment, parts and fittings
shall be listed for the purpose.

Exception.  To meet the requirements of 680.26(C) a specific listed part or fitting may not be required.
Article 680 has specific sections and definitions of the many types and terms for swimming pools,

fountains and similar installations. However, the requirement for their specific listing is vague and can be misinterpreted.
By including this new text it would clarify this issue and have it in a single location of Article 680. It also mirrors the
codes of other articles in the NEC. The listing requirement enforcement can easily be achieved by combining  110.3(b)
with other articles for wiring and fittings to ensure that an installation is done so in accordance with the manufacturers
instructions. This concern is mostly for replacement of parts as it relates to Article 680.

_______________________________________________________________________________________________
17-92     Log #3107  NEC-P17

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

Revise as follows:
With respect to service drop conductors, overhead service conductors, and open overhead wiring,

swimming pool and similar installations shall comply with the minimum clearances given in Table 680.8 and illustrated in
Figure 680.8.

This provision is not correlated with the revision of service terminology in the 2011 NEC.

_______________________________________________________________________________________________
17-93     Log #1365  NEC-P17

_______________________________________________________________________________________________
Isadore Sacks, Stanford, CT

Revise text as follows:
This limit shall extend to the outer edge of the structures listed in A and B of this table but not to less than 3 m (10 ft).

Word "to" should be deleted.
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_______________________________________________________________________________________________
17-94     Log #2418  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Add text to read as follows:
Underground wiring shall not be permitted under the pool or within the area

extending 1.5 m (5 ft) horizontally from the inside wall of the pool unless this wiring is necessary to supply pool
equipment permitted by this article. Where space limitations prevent wiring from being routed a distance 1.5 m (5 ft) or
more from the pool, such wiring shall be permitted where installed in complete raceway systems of rigid metal conduit,
intermediate metal conduit (IMC), or a nonmetallic raceway system. All metal conduit (IMC) shall be corrosion resistant
and suitable for the location. The minimum cover depth shall be as given in Table 680.10.

Intermediate metal conduit (IMC)

The branch circuits for pool-associated motors shall be installed in rigid metal conduit, intermediate metal
conduit (IMC),  rigid polyvinyl chloride conduit, reinforced thermosetting resin conduit, or Type MC cable listed for the
location. Other wiring methods and materials shall be permitted in specific locations or applications as covered in this
section. Any wiring method employed shall contain an insulated copper equipment grounding conductor sized in
accordance with 250.122 but not smaller than 12 AWG.

(a) Metal conduit (IMC) shall be approved and shall be of brass or other approved corrosion-resistant
metal.

Branch-circuit wiring on the supply side of enclosures and junction boxes connected to conduits
run to wet-niche and no-niche luminaires, and the field wiring compartments of dry-niche luminaires, shall be installed
using rigid metal conduit, intermediate metal conduit (IMC), liquidtight flexible nonmetallic conduit, rigid polyvinyl chloride
conduit, or reinforced thermosetting resin conduit. Where installed on buildings, electrical metallic tubing shall be
permitted, and where installed within buildings, electrical nonmetallic tubing, Type MC cable, electrical metallic tubing, or
Type AC cable shall be permitted. In all cases, an insulated equipment grounding conductor sized in accordance with
Table 250.122 but not less than 12 AWG shall be required

(3) Be provided with electrical continuity between every connected metal conduit (IMC) and the grounding terminals by
means of copper, brass, or other approved corrosion-resistant metal that is integral with the box

(4) Provided with electrical continuity between every connected metal conduit (IMC) and the grounding terminals by
means of copper, brass, or other approved corrosion-resistant metal that is integral with the box

Feeders shall be installed in rigid metal conduit or intermediate metal conduit (IMC). The following wiring
methods
shall be permitted if not subject to physical damage:.

"Intermediate Metal Conduit" is also referred to as “IMC”  “Metallic Conduit”
Suggest that "IMC" be added to all references. This will make finding all references to “Intermediate Metal Conduit"

easier and more reliable.
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_______________________________________________________________________________________________
17-95     Log #2444  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:
Underground wiring shall not be permitted under the pool or within the area

extending 1.5 m (5 ft) horizontally from the inside wall of the pool unless this wiring is necessary to supply pool
equipment permitted by this article. Where space limitations prevent wiring from being routed a distance 1.5 m (5 ft) or
more from the pool, such wiring shall be permitted where installed in complete raceway systems of rigid metal conduit
(RMC), intermediate metal conduit, or a nonmetallic raceway system. All metal conduit (RMC) shall be corrosion
resistant and suitable for the location. The minimum cover depth shall be as given in Table 680.10.

Rigid metal conduit (RMC)
The branch circuits for pool-associated motors shall be installed in rigid metal conduit (RMC),

intermediate metal conduit,  rigid polyvinyl chloride conduit, reinforced thermosetting resin conduit, or Type MC cable
listed for the location. Other wiring methods and materials shall be permitted in specific locations or applications as
covered in this section. Any wiring method employed shall contain an insulated copper equipment grounding conductor
sized in accordance with 250.122 but not smaller than 12 AWG.

(a) Metal conduit (RMC) shall be approved and shall be of brass or other approved corrosion-resistant
metal.

Branch-circuit wiring on the supply side of enclosures and junction boxes connected to
conduits run to wet-niche and no-niche luminaires, and the field wiring compartments of dry-niche luminaires, shall be
installed using rigid metal conduit (RMC), intermediate metal conduit, liquidtight flexible nonmetallic conduit, rigid
polyvinyl chloride conduit, or reinforced thermosetting resin conduit. Where installed on buildings, electrical metallic
tubing shall be permitted, and where installed within buildings, electrical nonmetallic tubing, Type MC cable, electrical
metallic tubing, or Type AC cable shall be permitted. In all cases, an insulated equipment grounding conductor sized in
accordance with Table 250.122 but not less than 12 AWG shall be required

(3) Be provided with electrical continuity between every connected metal conduit (RMC) and the grounding terminals
by means of copper, brass, or other approved corrosion-resistant metal that is integral with the box

(4) Provided with electrical continuity between every connected metal conduit (RMC) and the grounding terminals by
means of copper, brass, or other approved corrosion-resistant metal that is integral with the box

Feeders shall be installed in rigid metal conduit (RMC) or intermediate metal conduit. The
following wiring methods
shall be permitted if not subject to physical damage:

The parts specified in 680.26(B)(1) through (B)(7) shall be bonded together using solid
copper conductors, insulated covered, or bare, not smaller than 8 AWG or with rigid metal conduit (RMC) of brass or
other identified corrosion-resistant metal. Connections to bonded parts shall be made in accordance with 250.8. An 8
AWG or larger solid copper bonding conductor provided to reduce voltage gradients in the pool area shall not be
required to be extended or attached to remote panelboards, service  equipment, or electrodes.

Rigid metal conduit (RMC) of brass or other identified corrosion-resistant metal,
liquidtight flexible nonmetallic conduit (LFNC-B), rigid polyvinyl chloride conduit, or reinforced thermosetting resin
conduit shall extend from the forming shell to a listed junction box or other enclosure as provided in 680.24. Where rigid
polyvinyl chloride conduit, reinforced thermosetting resin conduit, or liquidtight flexible nonmetallic conduit is used, an 8
AWG insulated solid or stranded copper bonding jumper shall be installed in this conduit. The bonding jumper shall be
terminated in the forming shell and the junction box. The termination of the 8 AWG bonding jumper in the forming shell
shall be covered with, or encapsulated in, a listed potting compound to protect such connection from the possible
deteriorating effect of pool water.

"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.
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_______________________________________________________________________________________________
17-96     Log #2315  NEC-P17

_______________________________________________________________________________________________
Eric Kench, Kench Engineering Consultant

Revise text to read as follows:
One or more means to simultaneously disconnect all ungrounded conductors shall be provided for all utilization

equipment other than lighting. Each means shall be readily accessible and within sight from its equipment and shall be
located at least 1.5 m (5 ft) horizontally from the inside walls of a pool, spa, fountain or hot tub unless separated from
the open water by a permanently installed barrier that provides a 1.5 m (5 ft) reach path or greater.  This horizontal
distance is to be measured from the water's edge along the shortest path required to reach the direction.

This particular section does not contain a proper provision for signs and outlined lightly installed within
fountains as outlined in  600.6. Nonetheless, a danger exists if a person attempts to make contact with a disconnect
while standing in a fountain filled with water. If the CMP in their good judgement decides against acceptance of this
proposal, then I will refer them to a second proposal pertaining to  600.6.

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

_______________________________________________________________________________________________
17-97     Log #2868  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:

Where necessary to employ flexible connections at or adjacent to the motor, liquidtight
flexible metal or liquidtight flexible nonmetallic conduit (LFNC) with approved fittings shall be permitted.

Branch-circuit wiring on the supply side of enclosures and junction boxes connected to conduits
run to wet-niche and no-niche luminaires, and the field wiring compartments of dry-niche luminaires, shall be installed
using rigid metal conduit, intermediate metal conduit, liquidtight flexible nonmetallic conduit (LFNC), rigid polyvinyl
chloride conduit, or reinforced thermosetting resin conduit. Where installed on buildings, electrical metallic tubing shall
be permitted, and where installed within buildings, electrical nonmetallic tubing, Type MC cable, electrical metallic
tubing, or Type AC cable shall be permitted. In all cases, an insulated equipment grounding conductor sized in
accordance with Table 250.122 but not less than 12 AWG shall be required.

(1) Liquidtight flexible nonmetallic conduit (LFNC)

Rigid metal conduit of brass or other identified corrosion-resistant metal, liquidtight flexible
nonmetallic
conduit (LFNC-B), rigid polyvinyl chloride conduit, or reinforced thermosetting resin conduit shall extend from the
forming shell to a listed junction box or other enclosure as provided in 680.24. Where rigid polyvinyl chloride conduit,
reinforced thermosetting resin conduit, or liquidtight flexible nonmetallic conduit (LFNC-B) is used, an 8 AWG insulated
solid or stranded copper bonding jumper shall be installed in this conduit. The bonding jumper shall be terminated in the
forming shell and the junction box. The termination of the 8 AWG bonding jumper in the forming shell shall be covered
with, or encapsulated in, a listed potting compound to protect such connection from the possible deteriorating effect of
pool water.

Liquidtight flexible metal conduit or liquidtight flexible nonmetallic conduit (LFNC) shall be
permitted in lengths of not more than 1.8 m (6 ft) external to the spa or hot tub enclosure in addition to the length
needed within the enclosure to make the electrical connection.

"Liquidtight Flexible Nonmetallic Conduit" is also referred to as “LFNC”
Suggest that “(LFNC)” be added to all references. This will make finding all references to " Liquidtight Flexible

Nonmetallic Conduit " easier and more reliable.
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_______________________________________________________________________________________________
17-98     Log #2052  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:
The branch circuits for pool-associated motors shall be installed in rigid metal conduit,

intermediate metal conduit, rigid polyvinyl chloride conduit (PVC), reinforced thermosetting resin conduit, or Type MC
cable listed for the location. Other wiring methods and materials shall be permitted in specific locations or applications
as covered in this section. Any wiring method employed shall contain an insulated copper equipment grounding
conductor sized in accordance with 250.122 but not smaller than 12 AWG.

Forming shells shall be installed for the mounting of all wet-niche underwater luminaires and shall
be equipped with provisions for conduit entries. Metal parts of the luminaire and forming shell in contact with the pool
water shall be of brass or other approved corrosion-resistant metal. All forming shells used with nonmetallic conduit
(PVC) systems, other than those that are part of a listed low-voltage lighting system not requiring grounding, shall
include provisions for terminating an 8 AWG copper conductor.

(b) Where a nonmetallic conduit (PVC) is used, an 8 AWG insulated solid or stranded copper
bonding
jumper shall be installed in this conduit unless a listed low-voltage lighting system not requiring grounding is used. The
bonding jumper shall be terminated in the forming shell, junction box or transformer enclosure, or ground-fault
circuit-interrupter enclosure. The termination of the 8 AWG bonding jumper in the forming shell shall be covered with, or
encapsulated in, a listed potting compound to protect the connection from the possible deteriorating effect of pool water

Branch-circuit wiring on the supply side of enclosures and junction boxes connected to conduits
run to wet-niche and no-niche luminaires, and the field wiring compartments of dry-niche luminaires, shall be installed
using rigid metal conduit, intermediate metal conduit, liquidtight flexible nonmetallic conduit, rigid polyvinyl chloride
conduit (PVC), or reinforced thermosetting resin conduit. Where installed on buildings, electrical metallic tubing shall be
permitted, and where installed within buildings, electrical nonmetallic tubing, Type MC cable, electrical metallic tubing, or
Type AC cable shall be permitted. In all cases, an insulated equipment grounding conductor sized in accordance with
Table 250.122 but not less than 12 AWG shall be required.

(2) Rigid polyvinyl chloride conduit (PVC)

Rigid metal conduit of brass or other identified corrosion-resistant metal, liquidtight flexible
nonmetallic conduit (LFNC-B), rigid polyvinyl chloride conduit (PVC), or reinforced thermosetting resin conduit shall
extend from the forming shell to a listed junction box or other enclosure as provided in 680.24. Where rigid polyvinyl
chloride conduit (PVC), reinforced thermosetting resin conduit, or liquidtight flexible nonmetallic conduit is used, an 8
AWG insulated solid or stranded copper bonding jumper shall be installed in this conduit. The bonding jumper shall be
terminated in the forming shell and the junction box. The
termination of the 8 AWG bonding jumper in the forming shell shall be covered with, or encapsulated in, a listed potting
compound to protect such connection from the possible deteriorating effect of pool water.

(b) Underwater enclosures shall be firmly attached to the supports or directly to the fountain surface and bonded as
required. Where the junction box is supported only by conduits in accordance with 314.23(E) and (F), the conduits shall
be of copper, brass, stainless steel, or other approved corrosion-resistant metal. Where the box is fed by nonmetallic
conduit (PVC), it shall have additional  supports and fasteners of copper, brass, or other approved corrosion-resistant
material.

"Rigid Polyvinyl Chloride Conduit" is also referred to as “PVC” and sometimes as “rigid nonmetallic
conduit”

Suggest that "PVC" be added to all references. This will make finding all references to easier and more reliable.
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_______________________________________________________________________________________________
17-99     Log #1827  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:
Where installed on or within buildings, electrical metallic tubing (EMT) shall be

permitted.
Branch-circuit wiring on the supply side of enclosures and junction boxes connected to

conduits run to wet-niche and no-niche luminaires, and the field wiring compartments of dry-niche luminaires, shall be
installed using rigid metal conduit, intermediate metal conduit, liquidtight flexible nonmetallic conduit, rigid polyvinyl
chloride conduit, or reinforced thermosetting resin conduit. Where installed on buildings, electrical metallic tubing (EMT)
shall be permitted, and where installed within buildings, electrical nonmetallic tubing, Type MC cable, electrical metallic
tubing (EMT), or Type AC cable shall be permitted. In all cases, an insulated equipment grounding conductor sized in
accordance with Table 250.122 but not less than 12 AWG shall be required.

(4) Electrical metallic tubing (EMT) where installed on or within a building.
"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]

_______________________________________________________________________________________________
17-100     Log #2748  NEC-P17

_______________________________________________________________________________________________
Bill McGovern, City of Plano

Revise text to read as follows:
Outlets supplying pool pump motors connected to single-phase, 120 volt through 240 volt branch circuits, rated 15 or

20 amperes, whether by receptacle or by direct connection, shall be provided with ground-fault circuit-interrupter
protection for personnel.

A single 1.5 hp 230volt pool pump motor would be permitted to be installed on a 25 ampere branch
circuit without GFCI protection whereas a1 hp 230 volt motor would require a 20 ampere overcurrent device in addition
to ground-fault circuit-interrupter protection for personnel. If there is a shock hazard potential for 20 ampere branch
circuits feeding pool pump motors, doesn’t the same shock hazard apply to 25- ampere branch circuits or any size
branch circuits feeding single-phase pool pump motors?
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_______________________________________________________________________________________________
17-101     Log #2250  NEC-P17

_______________________________________________________________________________________________
Dennis Baker, Springs & Sons Electrical Contractors, Inc. / Rep. IEC of Arizona

Revise text to read as follows:
Receptacles that provide power for water-pump motors or for other

loads directly related to the circulation and sanitation system shall be located at least 3.0 m (10 ft) from the inside walls
of the pool, or not less than 1.83 m (6 ft) from the inside walls of the pool if they meet all of the following conditions:

(1) Consist of single receptacles
(2) Employ a locking configuration
(3) Are of the grounding type
(4) Have GFCI protection
Renumber Accordingly

680.22 Lighting, Receptacles, and Equipment. A (2) allows any receptacle to be located not less than
1.83 m (6ft) from the inside walls of the pool as long as the receptacle is protected by a GFCI.  So why does a
receptacle for a Circulation or Sanitation System have to have restriction of locking configuration?

_______________________________________________________________________________________________
17-102     Log #1072  NEC-P17

_______________________________________________________________________________________________
Joseph Penachio, Peabody, MA

Revise text to read as follows:

Receptacles that provide power for water-pump motors or for other
loads directly related to the circulation and sanitation system shall not be located less than at least 3.0 m (10 ft) from the
inside walls of the pool, but shall be permitted as close as or not less than 1.83 m (6 ft) from the inside walls of the pool
if they meet all of the following conditions:

(1) Consist of single receptacles
(2) Employ Connected with a locking configuration
(3) Are of the grounding type
(4) Have GFCI protection

The existing text is confusing. The new revised text is more specific to what the rule is stating. Also,
the word "employ" refers to work whereas the word "connected" is a more specific function of what locking devices do.
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_______________________________________________________________________________________________
17-103     Log #2140  NEC-P17

_______________________________________________________________________________________________
David H. Platt, Middle Atlantic Inspections Inc.

Revise text to read as follows:
(1) Circulation and Sanitation System, Location. Receptacles that provide power for water-pump motors or other loads

directly related to the circulation and sanitation system shall be located at least 3.0 m (10 ft) 1.83 m (6 ft) from the inside
wall of the pool, or not less than 1.83 m (6 ft) 1.2 m (4 ft) from the inside walls of the pool if they meet all of the following
conditions:

This would allow for consistency between 680.22(A)(1) & (A)(3), 680.221(A)(5) already restricts the
cord length to 900 mm (3 ft). With a permanently installed above ground pool with the single twist lock receptacle
located at not less than 1.2 m (4 ft) with a motor with a cord at not more than 900 m (3 ft) would allow for a safe and
reasonable installation while providing for means of disconnect, easy removal for repair, replacement and winter
storage.

There is currently no minimum distance that a permanently connected pool motor may be installed from the inside wall
of any pool. With a permanently installed in ground pool junction boxes are already permitted to be installed 1.2 m (4 ft)
from the inside wall of a pool. Therefore there would be no additional safety issue or hazard with a pool motor with a 900
mm (3 ft) cord installed on it plugged into a single receptacle located 1.2 m (4 ft) from the inside wall of a pool.

_______________________________________________________________________________________________
17-104     Log #2514  NEC-P17

_______________________________________________________________________________________________
Marcos Ramirez, Surprise, AZ

Delete the text in 680.22(A)(1) Circulation and Sanitation System.
Item (2) Employ a locking configuration.

680.62 Therapeutic Tubs (Hydrotherapeutic Tanks) and 680.71(A)(Protection) For Hydromassage
Bathtubs does not require the locking configuration when both of these systems are circulating systems.

680.22(A)(2) Also allows lighting, receptacles, and equipment to be located not less than 1.83 m (6 ft) from the inside
walls of the pool as long as the device is GFCI protected.

_______________________________________________________________________________________________
17-105     Log #2560  NEC-P17

_______________________________________________________________________________________________
Lester Endo, Endo Electric, Inc.

Delete item (2) of 680.22(A)(1) Circulation and Sanitation System:
(2) Employ a locking configuration.

680.62 Therapeutic Tubs Hydrotherapeutic Tanks and 680.71(A) (Protection) for Hydromassage
Bathtubs does not require the locking configuration when both of these systems are circulating systems. 680.22 (A)(2)
Also allows lighting, receptacles, and equipment to be located not less than 1.83 m (6 ft) from the inside walls of the pool
as long as the device is GFCI protected.
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_______________________________________________________________________________________________
17-106     Log #3425  NEC-P17

_______________________________________________________________________________________________
Mark T. Rochon, Peabody, MA

Revise text to read as follows:
Dwelling unit(s). Where a permanently installed pool is installed at a dwelling unit(s), no fewer than one 125-volt 15- or

20-ampere receptacles on a general purpose branch circuit shall be located not less than (remainder of text received
was unreadable).

The general purpose GFCI protected receptacle outlet should be installed at all permanent pool
locations. A dwelling, commercial or public location should not determine the issue of safety. This outlet is commonly
used for equipment to service the area and limit the use of extension cords

_______________________________________________________________________________________________
17-107     Log #132  NEC-P17

_______________________________________________________________________________________________
Thomas A. Rorro, Thomas A. Rorro

Add new text to read as follows:
Add:  680.22 (A) (4) (1) .  For indoor installations GFCI protection shall be provided by GFCI

integrated circuit breakers located in the panel or sub-panel protecting the branch circuit.
Full disclosure of the problem, UL response and analysis is contained in the article I have provided.

Reference: “The Illusion of GRCI Protection” by Thomas A. Rorro, IAEI Magazine, January-February 2010, pp 22-24.
Note:  Supporting Material is available for review at NFPA Headquarters.

_______________________________________________________________________________________________
17-108     Log #3243  NEC-P17

_______________________________________________________________________________________________
Mark C. Ode, Underwriters Laboratories Inc.

Revise text to read as follows:
(D) Other Outlets. Other outlets shall be not less than 3.0 m (10 ft) from the inside walls of the pool. Measurements

shall be determined in accordance with 680.22(A)(5).
Exception:  Low voltage Class 2  lighting that conforms with low voltage contact limit levels shall be permitted to be

located within 900 mm (3 ft) of the edge of a pool.
Informational Note: Other outlets may include, but are not limited to, remote-control, signaling, fire alarm, and
communications circuits.

This has been and industry practice for many years without any problems having been reported.  Low
Voltage lighting is installed in swimming pools that conform to this same requirement without an issue.

_______________________________________________________________________________________________
17-109     Log #139  NEC-P17

_______________________________________________________________________________________________
Palmer L. Hickman, NJATC

Revise text to read as follows:
This section covers all luminaires installed below the normal maximum water level of the pool.

Section and Table 3.2.1, Possibly Unenforceable and Vague Terms, in the NEC Style Manual is the
basis for this recommendation. Replace the word "normal" with the word "maximum." The term "normal" is
unenforceable or vague where used in context without a definition or an explanation of what "normal" means.
Conversely, "maximum water level" is a defined term. If maximum is not the intent, then perhaps an explanation of what
"normal" is intended to mean such as provided in 680.23(A)(1) for "normal use" where the parenthetical qualifier "(not
relamping)" was added.
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_______________________________________________________________________________________________
17-110     Log #567  NEC-P17

_______________________________________________________________________________________________
George H. Little, Little Enterprises

Add text to read as follows:
(3) GFCI Protection, Relamping. A ground-fault circuit interrupter shall be installed in the branch circuit (or feeder)

supplying luminaires operating at more than the low voltage contact limit such that there is no shock hazard during
relamping.  The installation of the ground-fault circuit interrupter shall be such that there is no shock hazard with any
likely fault condition combination that involves a person in a conductive path from any ungrounded part of the branch
circuit or the luminaire to ground.

The code at 215.9 allows GFCI protection to be provided for personnel via the feeder having GFCI
protection. The requirements for GFCI protection of pool equipment such as the pool pump, the pool cover, the pool
sweep and the pool lights have installers opting for a "pool panel" with a GFCI main breaker. This is a cost effective
measure that provides GFCI protection for everything in the panel.  It is redundant and unnecessary to have branch
circuit protection when the main in the panel provides this protection.

_______________________________________________________________________________________________
17-111     Log #676  NEC-P17

_______________________________________________________________________________________________
Dennis Alwon, Alwon Electric Inc.

Revise text to read as follows:
A ground-fault circuit interrupter shall be installed in the branch circuit or feeder

supplying luminaires operating at more than the low voltage contact limit such that there is no shock hazard during
relamping. The installation of the ground-fault circuit interrupter shall be such that there is no shock hazard with any
likely fault condition combination that involves a person in a conductive path from any ungrounded part of the branch
circuit or the luminaire to ground.

Often times panels are designated or installed specifically for pools.   These panels are often fed with
a 50 or 60 amp feeder and the feeder is protected by a dp gfci breaker.  There would be no gfci breakers feeding the
branch circuits themselves.  Although I am not fond of this method because of trouble shooting issues it seems that it
would meet the intent of the code to protect motors, lights etc with GFCI protection.  As this article is written now it would
not permit this install.  The new text would allow it.
I do not believe there are any restrictions on this install other than the wording in art. 680.23(A)(3).  In other words, if the
pool did not have a light the install would be compliant.  Add a light and the install would not be compliant as written in
NEC 2011.

_______________________________________________________________________________________________
17-112     Log #1560  NEC-P17

_______________________________________________________________________________________________
David Clements, International Association of Electrical Inspectors

Revise text to read as follows:
(3) GFCI Protection, Relamping. A ground-fault circuit interrupter shall be installed in the branch circuit or feeder

supplying luminaires ….
The code at 215.9 allows GFCI protection to be provided for personnel via the feeder having GFCI

protection.
The requirement for GFCI protection of pool equipment such as the pool pump, the pool cover, the pool sweep and the

pool lights have installers opting for a "pool panel" with a GFCI main breaker.  This is a cost effective measure that
provides GFCI protection for everything in the panel. It is redundant and unnecessary to have branch circuit protection
when the main in the panel provides this protection.
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_______________________________________________________________________________________________
17-113     Log #1798  NEC-P17

_______________________________________________________________________________________________
Mark Shapiro, Farmington Hills, MI

Revise text to read as follows:
A Ground-fault circuit interrupters shall be installed in the branch circuit

provided to protect circuits supplying luminaires operating at more than the low voltage contact limit such that there is no
shock hazard during relamping. The installation of the ground-fault circuit interrupter shall be such that there is no shock
hazard with any likely fault- condition combination that involves a person in a conductive path from any ungrounded part
of the branch circuit or the luminaire to ground.

The present wording prohibits relying on GFCI protection in the feeder to these luminaires. I am aware
of a case where a violation was written, requiring installation of a GFCI specifically in the branch circuit.

Allowing the GFCI in the feeder would seem to allow for a safer installation.

_______________________________________________________________________________________________
17-114     Log #1875  NEC-P17

_______________________________________________________________________________________________
Michael Dempsey, Municipal Code Inspections

Revise text to read as follows:
The removed luminaire on the deck or other dry location without lowering the water level or disconnecting the luminaire

from the branch circuit conductors for such maintenance.
This would make this section consistent with the requirements of UL.

_______________________________________________________________________________________________
17-115     Log #1686  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:
Branch-circuit wiring on the supply side of enclosures and junction boxes connected

to conduits run to wet-niche and no-niche luminaires, and the field wiring compartments of dry-niche luminaires, shall be
installed using rigid metal conduit, intermediate metal conduit, liquidtight flexible nonmetallic conduit, rigid polyvinyl
chloride conduit, or reinforced thermosetting resin conduit. Where installed on buildings, electrical metallic tubing shall
be permitted, and where installed within buildings, electrical nonmetallic tubing (ENT), Type MC cable, electrical metallic
tubing, or Type AC cable shall be permitted. In all cases, an insulated equipment grounding conductor sized in
accordance with Table 250.122 but not less than 12 AWG shall be required.

(5) Electrical nonmetallic tubing (ENT) where installed within a building.
"Electrical Nonmetallic Tubing" is also referred to as “ENT”.

Suggest that "ENT" be added to all references. This will make finding all references to "electrical nonmetallic tubing"
easier and more reliable.
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_______________________________________________________________________________________________
17-116     Log #2841  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:

Liquidtight flexible metal conduit (LFMC) or liquidtight flexible nonmetallic conduit shall be
permitted in lengths of not more than 1.8 m (6 ft) external to the spa or hot tub enclosure in addition to the length
needed within the enclosure to make the electrical connection.

"Liquidtight Flexible Metal Conduit" is also referred to as “LFMC”
Suggest that “(LFMC)” be added to all references. This will make finding all references to "Liquidtight Flexible Metal

Conduit" easier and more reliable.

_______________________________________________________________________________________________
17-117     Log #585  NEC-P17

_______________________________________________________________________________________________
Mario L. Mumfrey, Cincinnati, OH

Add new text to read as follows:
(c) A tap conductor shall be permitted to be connected to the equipment grounding conductor within a device box by a

listed means and in such a manner that the equipment grounding conductor remains without joint or splice.
Where a single conduit is installed carrying multiple branch circuits for the pool wiring (i.e., pool pump

motor, pool light, general purpose outlets etc.) there is usually only one equipment grounding conductor that is also run
in this raceway. By permitting a tap connection that mirrors that which is allowed for grounding electrode conductors in
250.64(D)(1) it can be assured that this critical conductor for pool safety is not being altered to secure proper grounding
to other such items.
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_______________________________________________________________________________________________
17-118     Log #59  NEC-P17

_______________________________________________________________________________________________

Douglas Burnham, Splas Lights, LLC
Revise text to read as follows:

(C) Flush deck box, if used on a lighting system operating at 15 volts or less, a flush deck box shall be permitted of
both the following apply:

(1) An approved potting compound is used to fill the box to prevent the entrance of moisture.
(2) The flush deck box is located not less than 1.2 m (4 ft) from the inside wall of the pool, unless separated from the

pool by an approved water tight enclosure.
If a flush deck box were to be contained within and additional approved water tight enclosure, it would

allow for a greater flexibility in the positioning and installation of a flush deck box, allowing locations less than 1.2 m (4 ft)
without compromising safety from electrical shock. An additional primary water tight enclosure would afford a similar
level of safety as with underwater luminaries or greater. It would not be rational to prohibit locations less than 1.2 m (4 ft)
if an appropriate barrier can be achieved.

_______________________________________________________________________________________________
17-119     Log #1561  NEC-P17

_______________________________________________________________________________________________
David Clements, International Association of Electrical Inspectors

Delete text as follows:

Exception:  An existing feeder between an existing remote panelboard and service equipment shall be permitted to run
in flexible metal conduit or an approved cable assembly that includes an equipment grounding conductor within its outer
sheath. The equipment grounding conductor shall comply with 250.24(A)(5).

Inspectors struggle with the term “existing” in this section. The grounding and bonding requirements
for pools and spas are there for the safety of the users.  The exception for “existing” feeders allows the installation of the
feeder without an insulated EGC and after some arbitrary time period the installation becomes “existing” and the pool
equipment can be installed without this important electrical safety requirement. This should not be allowed.
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_______________________________________________________________________________________________
17-120     Log #2729  NEC-P17

_______________________________________________________________________________________________
Dan Ordahl, City of Lakeville

Delete text as follows:

Exception:  An existing feeder between an existing remote panelboard and service equipment shall be permitted to run
in flexible metal conduit or an approved cable assembly that includes an equipment grounding conductor within its outer
sheath. The equipment grounding conductor shall comply with 250.24(A)(5).

Inspectors struggle with the term “existing” in this section. The grounding and bonding requirements
for pools and spas are there for the safety of the users.  The exception for “existing” feeders allows the installation of the
feeder without an insulated EGC and after some arbitrary time period the installation becomes “existing” and the pool
equipment can be installed without this important electrical safety requirement. This should not be allowed.

_______________________________________________________________________________________________
17-121     Log #2807  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:

"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.

_______________________________________________________________________________________________
17-122     Log #700  NEC-P17

_______________________________________________________________________________________________
Mario L. Mumfrey, Cincinnati, OH

Revise text to read as follows:
(last sentence) ... For other than (1) existing feeders covered in 680.25(A), exception, or (2)

feeder to separate buildings that do not utilize an insulated equipment grounding conductor in accordance with
680.25(B)(2), this equipment grounding conductor shall be copper and shall be insulated.

Throughout Article 680 it is very clear in all sections that either for grounding or bonding a
conductor is required. That is until a feeder is installed new for a pool. 680.42(C) requires a copper EGC for spas or hot
tubs in dwellings but in 680.43 the reference to Part II would permit an EGC to be aluminum as long as it is insulated.
680.25 requires that a feeder be in a raceway or MC cable. MC cable is available with aluminum conductors and there is
no other mention of wiring methods.  680.25(B)(1) for sizing the EGC makes no mention of conductor properties in that
copper and aluminum is clearly different when sizing to clear a fault. A #12 awg copper would have to be a #10 awg
aluminum, of a #8 awg copper would need to be #6 awg aluminum ect... according to Table 250.122. This revision
would simply align the code articles and add clarity.
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_______________________________________________________________________________________________
17-123     Log #1080  NEC-P17

_______________________________________________________________________________________________
Mario L. Mumfrey, Cincinnati, OH

Revise text to read as follows:
680.26(B) Bonded Parts. The parts specified in 680.26(B)(1) through (7) shall be bonded together using solid bare

copper conductors, insulated cover, or bare, not smaller than 8 AWG or with rigid metal conduit of brass or other
identified corrosion-resistant metal. Connections to bonded parts shall be of copper or brass and made in accordance
with 250.8. An 8 AWG or larger solid bare copper bonding conductor....

680.26 is specific to equipotential bonding of all metal parts covered within this section. The use of
only copper or brass lugs and terminals for bonding these metal parts must also be specific to avoid the use of
aluminum connection points. The removal of the term "insulated covered" from this section is for uniformity. 680.23(A)(2)
for light niche has the requirement where a nonmetallic conduit is installed, an 8 awg copper
conductor is an acceptable wiring method within that conduit. However, it is not allowed to use the same type conductor
on the backside of this forming shell to bond to the equipotential bonding grid. If so, then why do encapsulated structural
reinforcing steel have such a stringent requirement to install an 8 awg conductor as a contour grid per
680.26(B)(1)(b)(1). Is it the encapsulating acts as an insulator to the equipotential bonding means. 680.26(B)(2)(b)
reinforces the need for this conductor to be an 8 awg copper and 680.26(B)(6)(a) needs to include the term

to its 8 awg solid copper conductor as well.

_______________________________________________________________________________________________
17-124     Log #1905  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:

All fixed metal parts shall be bonded including, but not limited to, metal-sheathed cables Type
MI and raceways, metal piping, metal awnings, metal fences, and metal door and window frames.

(3) Metal-sheathed cables Type MI and raceways and metal piping that are within 1.5 m (5 ft) of the inside walls of the
tub and not separated from the tub by a permanent barrier.

“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.

_______________________________________________________________________________________________
17-125     Log #1877  NEC-P17

_______________________________________________________________________________________________
Michael Dempsey, Municipal Code Inspections

Revise text to read as follows:
Structural reinforcing steel shall be bonded in accordance with 680.26(B)(1)(a). Bonding to structural reinforcing steel

that is not encased in concrete shall not be permitted.
Structural steel that is extended out from a conductive pool shell for perimeter bonding that is not

encased will be subject to deteriorating effects that will compromise the equipotential bonding connections.
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_______________________________________________________________________________________________
17-126     Log #2032  NEC-P17

_______________________________________________________________________________________________
C. Douglas White, CenterPoint Energy, Inc.

Revise text to read as follows:
680.26(B)(2)
(b) . Where structural reinforcing steel is not available or is encapsulated in a nonconductive

compound, a copper conductor(s) shall be utilized where the following requirements are met: grid shall be provided and
shall comply with (b)(1) through (b)(4).

(1) At least one minimum 8 AWG bare solid copper conductor shall be provided Be constructed of minimum 8 AWG
bare solid copper conductors bonded to each other at all points of crossing. The bonding shall be in accordance with
250.8 or other approved means.

(2) The conductor shall follow the contour of the perimeter surface Extend 1 m (3  ft.) horizontally beyond the inside
wall of the pool

(3) Only listed splices shall be permitted Be arranged in a 300 mm (12 in.) by 300 mm (12 in.) network of conductors in
a uniformly spaced perpendicular grid pattern with a tolerance of 100 mm (4 in.)

(4) The required conductor shall be 450mm to 600mm (18in. to 24in.) from the inside walls of the pool
(5) The required conductor shall be Be secured within or under the perimeter surface 100 mm to 150mm (4 in. to 6 in.)

below the subgrade.
Industry testing by the Electric Power Research Institute (EPRI) of a variety of equipotential bonding

grid designs has shown the single wire 8 AWG solid copper ring, currently allowed as an alternate method in the Code,
does not  provide sufficient safeguarding of persons in the case of a direct medium voltage fault. In addition, nuisance
shocking will occur with the single wire method at low voltage fault levels which is an unacceptable consequence of an
equipotential design. Furthermore, nuisance shocking has been shown to interfere with the normal operation of special
life support systems such as pacemakers, monitors and defibrillators, creating a hazardous situation for those
individuals.

An equipotential system is installed to protect the public from the hazards of electrical shock due to any number of
problems that may arise in the electric supply in/or around pools.  NFPA Research, recently completed, has identified
the deficiencies in the allowed alternate single wire bonding method.

The existence of shock complaints indicate a problem with the design and/or installation of the equipotential system
approved for use. Bonding grids as accomplished in either rebar installation or a wire mesh along with proper bonding
were found by the EPRI testing to protect the public from harm under these scenarios and if installed properly, rarely
result in a shock complaint.

A copy of the EPRI report showing the testing process along with detailed results of their testing is available on the
Internet at www.epri.com by entering product number 1020096 in the search block. Also, the NFPA Research Report on
this issue is also attached.

Code Panel 17 needs to address these issues by requiring the method of shock protection installed around pools to
protect the public from the potential hazards. Properly bonded rebar or a system of wire mesh properly built and bonded
will accomplish this goal.

Note:  Supporting material is available for review at NFPA Headquarters.
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_______________________________________________________________________________________________
17-127     Log #2716  NEC-P17

_______________________________________________________________________________________________
Reuben E. Clark, Consolidated Manufacturing International

Revise text to read as follows: 680.26(B)(2)(b) . Where structural reinforcing steel
is not available or is encapsulated in a nonconductive compound, a copper conductor(s) grid shall be utilized where the
following requirements are met: (1) At least one minimum 8 AWG bare solid copper shall be provided. (1) The copper
grid shall be constructed of 8 AWG solid bare copper and be arranged meeting the requirements of
680.26(B)(1)(b)(3).(2) The conductors shall follow the contour of the perimeter surface. (2) The copper grid shall follow
the contour of the perimeter surface extending 1 m (3 ft) horizontally beyond the inside walls of the pool. (3) Only listed
splices shall be permitted. (4) The required conductor shall be 450 to 600 mm (18 to 24 in,) from the inside walls of the
pool. (5) The required conductor shall be secured with in or under the perimeter surface 100mm to 150 mm (4 in. to 6
in.) below subgrade. (4) Be secured within or under the deck or unpaved surfaces no more than 150 mm to 600 mm (4
in. to 6 in.) from the underside of the deck.

The Single wire has been proven in various tests to not afford adequate protection, with the latest
report coming from the NFPA Research Foundation, by Enerex. Field problems have been continuing, even to the point
of the Reflecting Pool at the National Mall in Washington DC requiring an equipotential bonding Grid.  IEEE, EPRI,
NEETRAC Lead experts all have strongly urged Standards Council to uphold the 2010 Floor Vote where the entire body
of the NFPA almost unanimously voted to return to the 2005 version of the NEC.  NO testing has ever been submitted
for justification to lessen the code, which has been opined as unprecedented.

There has been NO testing showing the single wire provides adequate protection.  In fact, the Enerex report clearly
states in 6.3.5 “We agree with the following points in the NEETRAC petition: 1) There appears to be no experimental
evidence that the “Single Conductor” option does provide adequate protection under all realistic conditions.”  They
further state in section 7.4.2.12 “the only option that appears to keep the voltages under “arbitrarily safe levels” of a few
volts was the “Copper Grid” option. “  This alone should be enough justification to change the code back to the 2005
version, as experts ask the two questions; 1)how was the NEC changed to a lower level of protection without any
testing? 2) how can the current code stay in effect when there is a PROVEN option that costs the same as the base
requirement, while the current code has NO evidence supporting it is safe?

Cost has been cited as one of the main reasons for lessening the code to the single wire and not returning to a grid.
Many safety features have been required for the installation of pools that cost more than this grid, and many people in
the industry are puzzled as to why this safety feature has been eliminated because of cost.  The NFPA Foundation
Report by Enerex concluded that more testing was required to determine if there was some means that could afford
adequate protection between a single wire and a copper grid.  However, the statement that a copper equipotential
bonding grid increases cost of the pool installation is FALSE.  Costs have NOT been increased by requiring a grid.  It
has been proven that an installed copper equipotential bonding grid is approximately the SAME cost as installed chaired
rebar.  The fact is actually that the single wire alternate allows installers to SAVE money over ALL grids, including the
base requirement of rebar.  Requiring a copper grid only STOPS the installer from reducing their costs, and does NOT
INCREASE costs.  This fact has been ignored by parties supporting the single wire alternate means, and even been
squelched when it has been raised during discussions.

Furthermore, this is an ALTERNATE MEANS.  Installers who claim a copper grid INCREASES their cost can, and
always have been allowed to CONTINUE TO COMPLY WITH THE REQUIREMENT.  Bringing costs into the equation
should not be allowed theoretically, however from a practical standpoint one can understand the reason of doing so.
The sole reason for allowing a single wire as alternate means is to allow the installer to REDUCE the cost to a point
lower than complying with the base requirement of rebar.  The base requirement can be used in all situations.  Even
when installing a paver deck, the installer can pour a sub-pad with chaired and encased rebar, in lieu of organic
substrate.

Finally, the logic of allowing a single wire as an alternate for the perimeter surface while still requiring a grid system for
the shell of the pool is invalid and creates a conflict within the code.  This should NOT be allowed by the TCC.  If a
single wire affords adequate protection for the perimeter surface, it should be allowed as an alternate means for the
shell of the pool as well.  The two opposing alternate means cannot exist simultaneously.
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_______________________________________________________________________________________________
17-128     Log #2877  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:
All fixed metal parts shall be bonded including, but not limited to, metal-sheathed

cables Type PLTC and raceways, metal piping, metal awnings, metal fences, and metal door and window frames.

(3) Metal-sheathed cables Type PLTC and raceways and metal piping that are within 1.5 m (5 ft) of the inside walls of
the tub and not separated from the tub by a permanent barrier.

“Power-Limited Tray Cable” is also referred to as “PLTC” and perhaps as “Metal-Sheathed”
Suggest that "PLTC" be added to all references. This will make finding all references to “Power-Limited Tray Cable”

easier and more reliable.

_______________________________________________________________________________________________
17-129     Log #226  NEC-P17

_______________________________________________________________________________________________
John T. Travers, Cooper City, FL

Revise text to read as follows:
Exception No. 2: Those greater than 1.5 m (5 ft) horizontally from of the inside walls of the pool shall not be required to

be bonded.
While the word "of" works OK in Ex. No. 3 when talking about the water level of the pool, it doesn't fit

when speaking about the distance from the inside wall of the pool

_______________________________________________________________________________________________
17-130     Log #2683  NEC-P17

_______________________________________________________________________________________________
Larry Logan, Township of Princeton

Delete text as follows:
(C) Pool Water. An intentional bond of a minimum conductive surface area of 5800 mm2 (9 in2) shall be installed in

contact with the pool water. The bond shall be permitted to consist of parts that are required to be bonded in 680.26(B).
The inclusion of the word "intentional" has caused a problem with the uniform enforcement of this

section. Because it says intentional, some inspectors and contractors are not allowing the methods in 680.26(B) to be
used if the water bond was not completed first. The excuse has been that you must bond all of the parts listed in
680.26(B) so if you have done that already they can't be used as the water bond.

The removal of the word "Intentional" would correct this problem. Also, nowhere in the code is an "Accidental" bond
required.

59Printed on  11/23/2011



Report on Proposals  –  June 2013 NFPA 70
_______________________________________________________________________________________________
17-131     Log #3108  NEC-P17

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

Revise as follows:
C) Pool Water. An intentional bond of a minimum conductive surface area of 5800 mm2 (9 in2) shall be installed in

contact with the pool water. This bond shall be permitted to consist of parts that are required to be bonded in
680.26(B).Pool water shall have an electrical connection to one or more of the bonded parts described in 680.26(B).
Where none of the bonded parts is in direct connection with the pool water, the pool water shall be in direct contact with
an approved corrosion-resistant conductive surface that exposes not less than 5800 mm2 (9 in.2) of surface area to the
pool water at all times. The conductive surface shall be located where it is not exposed to physical damage or
dislodgement during usual pool activities, and it shall be bonded in accordance with 680.26(B).

This resubmittal of a similar 2011 NEC proposal (17-188) avoids the word “bond” entirely, which for
water is close enough to the Article 100 definition to merit inclusion in 680.26, but which most installers have problems
visualizing with respect to a liquid. In addition, it includes enforceable requirements for protection and corrosion
resistance of the added surface. The standard of product acceptance chosen here is “approved”. Although this should
eventually probably be “listed”, such a standard may be premature at this time. In addition, one of the better ways to
achieve this connection is through the installation of a short, bonded nipple in the drain piping comprised of stainless
steel or brass (depending in part on the pool chemicals intended to be used). This nipple functions as a current collector
and does not require any penetrations of the pool wall, but would not be generally listed for this purpose.

This proposal was rejected in relevant part in the comment stage with the statement “The proposed wording of
Proposal 17-188 would permit pool water bonding to be implemented by connection to as few as one metal fitting per
680.26(B) (5) of a size just slightly larger than 100 mm (4 inches) in only one dimension but smaller in any other
dimension, potentially far less than the existing requirement for 9 in.² of conductive surface to be in contact with pool
water.” This statement is extremely difficult to understand. How can the proposal require a smaller dimension for the
bonding surface when it uses the same dimension as the existing NEC text, 9 square inches? The substantiation
remains valid, and the requirements provide the inspection community with the tools they need to enforce this provision
as apparently intended.

_______________________________________________________________________________________________
17-132     Log #3227  NEC-P17

_______________________________________________________________________________________________
Mark C. Ode, Underwriters Laboratories Inc.

Delete the text in 680.26(C) as follows:
(C) Pool Water. An intentional bond of a minimum conductive surface area of 5800 mm2 (9 in.2) shall be installed in

contact with the pool water. This bond shall be permitted to consist of parts that are required to be bonded in 680.26(B).

There was no technical substantiation submitted with the original proposal and comment  that  9
square inches or any amount of metal in contact with the water in a pool will provide a bond from the electrical system to
the pool water.  I recently found a product on the market that claims to provide the 9 square inches of water bonding
using PVC couplings designed to be installed as part of the water piping system with a twisted copper or stainless steel
probe and an external bonding clamp held on the PVC coupling with what looks like a radiator clamp.
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_______________________________________________________________________________________________
17-133     Log #359  NEC-P17

_______________________________________________________________________________________________
Stanley J. Folz, Morse Electric, Inc.

Revise text to read as follows:
All underwater audio equipment shall be identified for the purpose.

The word “Identified” is defined in Art. 100 as “Recognizable as suitable for the specific purpose . . .”.  The addition of
“for the purpose” does not add clarity to the rule.

The TCC Usability Task Group is comprised of Stanley Folz, James Dollard, Bill Fiske and David
Hittinger.  This task group was assigned by the TCC Chair to review the use of the phrase “identified for the purpose”
throughout the NEC.

The word “Identified” is defined in Art. 100 as “Recognizable as suitable for the specific purpose . . .”.  The addition of
“for the purpose” after the word identified is unnecessary and does not add clarity to the rule.

_______________________________________________________________________________________________
17-134     Log #2771  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:

Rigid metal conduit of brass or other identified corrosion-resistant metal, liquidtight flexible
nonmetallic conduit (LFNC-B), rigid polyvinyl chloride conduit, or reinforced thermosetting resin conduit shall extend
from the forming shell to a listed junction box or other enclosure as provided in 680.24. Where rigid polyvinyl chloride
conduit, reinforced thermosetting resin conduit, or liquidtight flexible nonmetallic conduit (LFNC-B) is used, an 8 AWG
insulated solid or stranded copper bonding jumper shall be installed in this conduit. The bonding jumper shall be
terminated in the forming shell and the junction box. The termination of the 8 AWG bonding jumper in the forming shell
shall be covered with, or encapsulated in, a listed potting compound to protect such connection from the possible
deteriorating effect of pool water.

"Why is LNFC-B specified for speaker wiring,  when LNFB generic is specified in most of the rest of
Article 680?

_______________________________________________________________________________________________
17-135     Log #568  NEC-P17

_______________________________________________________________________________________________
George H. Little, Little Enterprises

Add text to read as follows:
(2) Protection. The electric motor and controller shall be connected to a circuit (or a feeder or panel) protected by a

ground-fault circuit interrupter.
The code at 215.9 allows GFCI protection to be provided for personnel via the feeder having GFCI

protection. The requirements for GFCI protection of pool equipment such as the pool pump, the pool cover, the pool
sweep and the pool lights have installers opting for a "pool panel" with a GFCI main breaker. This is a cost effective
measure that provides GFCI protection for everything in the panel.  It is redundant and unnecessary to have branch
circuit protection when the main in the panel provides this protection.
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_______________________________________________________________________________________________
17-136     Log #1562  NEC-P17

_______________________________________________________________________________________________
David Clements, International Association of Electrical Inspectors

Revise text to read as follows:
(B)(2) Protection. The electric motor and controller shall be connected to a branch circuit or feeder protected by a

ground-fault circuit interrupter.
The code at 215.9 allows GFCI protection to be provide for personnel via the feeder having GFCI

protection. The requirement for GFCI protection of pool equipment such as the pool pump, the pool cover, the pool
sweep and the pool lights have installers opting for a "pool panel" with a GFCI main breaker. this is a cost effective
measure that provides GFCI protection for everything in the panel. It is redundant and unnecessary to have branch
circuit protection when the main in the panel provides this protection.

_______________________________________________________________________________________________
17-137     Log #698  NEC-P17

_______________________________________________________________________________________________
Mario L. Mumfrey, Cincinnati, OH

Revise text to read as follows:

Electrical installations at storable pools, spas or hot tubs shall comply with the ...
(2nd paragraph) All 125-volt, 15 and 20 ampere receptacles

located within 6.0 m (20 ft) of the inside walls of a storable pool, spa or hot tub shall be ...
An underwater luminaire, if installed, shall be installed in or on the wall of the storable pool, spa

or hot tub. It shall comply with either 680.33(A) or (B).
Receptacles shall not be located less than 1.83 m (6 ft) from the inside walls of a

storable pool, spa or hot tub. In determining these dimensions, the distance to be ...
Part III of Article 680 should be revised to include storable spas and hot tubs. These systems are very

much similar in design, structure and installation as storable pools. They also pose the same concerns as to location,
ground fault protection and approved listing. This change would further clarify the requirement in 680.42(C) "last
sentence" where underwater luminaires shall comply with 680.23 and 680.33 (for storable pools). Unless storable spas
and hot tubs are recognized in the NEC, there is little ability for enforcement and safety of these unique systems.

Note: Supporting material is available for review at NFPA Headquarters.
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_______________________________________________________________________________________________
17-138     Log #3109  NEC-P17

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

Revise as follows:
Receptacles shall not be located less than 1.83 m (6 ft) from the inside walls of a pool.

In determining these dimensions, the distance to be measured s all be the shortest path the supply cord of an appliance
connected to the receptacle would follow without  piercing a floor, wall, ceiling, doorway with hinged or sliding door,
window opening, or other effective permanent barrier. The installation directions for storable pools shall include a
prominent mention of this requirement, written in terms of the locations that are acceptable for pool placements as a
consequence of its provisions.

This was rejected in the 2011 NEC cycle. The panel cited concerns about enforceability. The submitter
offered the following rebuttal: “The proposal certainly is enforceable, by the testing laboratories. The procedure would be
exactly as is followed for luminaires covered in 410.74(A), where the shipping carton must be marked if the luminaire
requires supply conductors rated over 60°C. What is absolutely unenforceable is the present text. These pools are cord-
and plug-connected appliances. Their location is no more enforceable than a code rule attempting to specify how close
a vacuum cleaner could be positioned to a nearby receptacle. The best that can be hoped for is a notice in the
installation directions that directs compliance with this location provision.”

This argument was rejected with the statement that it was not enforceable by an authority having jurisdiction. That
statement is entirely unresponsive to the substantiation which conclusively demonstrates that an AHJ is unlikely to ever
see such an animal. How, then, is an AHJ supposed to enforce a provision that applies to an installation that he or she
will be unlikely to ever visit? And if he or she does visit the location, then the remainder of the rule as written still remains
and can be enforced whether or not this proposal is accepted. All this proposal does is to provide some marginal
improvement on the extent to which the public will comply with this rule in the likely absence of permits and inspections.
As noted in the substantiation, there is precedent for this approach in 410.74(A).

_______________________________________________________________________________________________
17-139     Log #1535  NEC-P17

_______________________________________________________________________________________________
Vince Baclawski, National Electrical Manufacturers Association (NEMA)

Revise text to read as follows:
(1) Flexible Conduit. Liquidtight flexible metal conduit or liquidtight flexible nonmetallic conduit shall be permitted. in

lengths of not more than 1.8m (6 ft) external to the spa or hot tub enclosure in addition to the length needed within the
enclosure to make the electrical connection.

The revised language for 680.42(A)(1) in the 2011 NEC permits LFNC-A and LFNC-C to be used in
lengths longer than 1.8 m (6 ft) which is not permitted per 356.12(3). Currently 680.42(A)(1) restricts the use of LFMC
and LFNC-B to be used in lengths longer than 1.8 m (6 ft) outside the spa or hot tub. Article 350 and Section 356.10(5)
does not restrict the lengths of LFMC or LFNC-B when used according to the appropriate sections. LFMC and LFNC-B
are commonly used in lengths longer than 1.8 m (6 ft) for a liquidtight system where flexibility may or may not be
required. This restriction should be removed for safer installations.
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_______________________________________________________________________________________________
17-140     Log #3437  NEC-P17

_______________________________________________________________________________________________
Michael R. Fisher, Bluhm Electric Inc.

Delete text to read as follows:
Liquidtight flexible metal conduit or liquidtight flexible conduit shall be permitted. in lengths of not

more than 1.8 m (6 ft) external to the spa or hot tub enclosure in addition to the length needed with the enclosure to
make the electrical connection.

We have an approved wiring method that has restrictions in use in regards to Spas and Hot tubs.
When we have spas installed on decks where the use of liquidtight flexible metal conduit would allow us to use this
product that is approved for this type of use. We install these spa and hot tubs away from the dwelling where we need to
go underground to these units, it would be helpful to use LFMC or LFNC since the product is listed to be used for direct
burial. Why restrict the use of this product, when it is approved for such use.

64Printed on  11/23/2011



Report on Proposals  –  June 2013 NFPA 70
_______________________________________________________________________________________________
17-141     Log #225  NEC-P17

_______________________________________________________________________________________________

Carvin DiGiovanni, National Spa & Pool Institute

Bonding by metal-to-metal mounting on a common frame or base shall be permitted. The metal
bands or hoops used to secure wooden staves shall not be required to be bonded as required in 680.26.

.

Informational Note: For further information regarding the grounding and bonding requirements for
self-contained spas and hot tubs, see ANSI/UL 1563 – 2009,

At issue is that outdoor self-contained spas that are manufactured “appliance” units tested and listed
under UL 1563, designed and intended to be installed on or above grade, are required to follow the same NEC rules as
custom in-ground spas and built-in swimming pools for perimeter bonding. In reality, the two categories have very
different concerns of safety and enforcement. This difference was recognized by the Code for indoor spas and for
storable pools, both of which are excluded from perimeter bonding requirements of 680.26 yet have the same safety
issues as listed self-contained spa or hot tub installed outdoors.

The application of 680.26 perimeter bonding requirements of the present NEC creates undue expense and extreme
difficulty for homeowners who wish to simply set up a portable spa in their backyard, yet the requirements add no
documented safety benefit. The result is increased numbers of un-permitted self-installations, significantly increasing
safety risks and nullifying the very intent of the Code.

This TIA urgently seeks to minimize the number of at-risk non-permitted installations by excluding very specific
installations of listed portable self-contained spas from perimeter bonding and giving clear guidance to AHJ’s. Its intent
is also to incorporate concerns voiced by various Panel members during the discussion of this Proposal and Comment
17-100.

Left unchanged, the present 2008 and unchanged 2011 Code provisions in 680.42(B) for listed
self-contained portable spas or hot tubs installed outdoors forces spa purchasers to:
·  Incur exorbitant cost to tear out and re-build entire permanent patio areas for a portable spa or hot tub, without any
scientifically defensible basis for such a requirement.
·  Be required to install useless and ineffective perimeter bonding on or under nonconductive decks, some of which may
be one or more stories above ground level where there is no risk of stray voltage in the immediate vicinity of the spa or
hot tub.
·  Self-install a listed self-contained portable spa or hot tub without a permit, bypassing all code enforcement inspections
and nullification of the intent of the Code.

Following are specific issues that clearly mark the issues as having an “Emergency Nature”:

Specifically, 680.40 lumps all spas or hot tubs together even though listed self-contained portable spas or hot tubs
installed outdoors (portable outdoor spas) have the same safety issues as 680.30 Storable Pools and 680.43 Indoor
Self-Contained Spas, yet must conform to 680.26 for in-ground custom pools and spas.. This presents conflicts in the
various code sections and results in inappropriate and unsupportable classifications.

Specifically, 680.42 makes no differentiation between permanently installed in-ground custom spas or hot tubs, and
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listed self-contained (portable) spas or hot tubs, yet the safety concerns are vastly different. In addition, the 680.26(B)(2)
perimeter bonding stipulation became far more strict in recent Code editions with the intent of ensuring safety for
permanently installed in-ground pools and spas but without regard to listed self-contained (portable) spas or hot tubs.

The incorporation of the perimeter bonding requirements contained in 680.26(B)(2) into 680.42 as it pertains to listed
self-contained spas or hot tubs results in no safety benefit in a portable self-contained listed spa or hot tub installation,
yet it forces extraordinary expense in the installation or on-premise relocation of listed self-contained spas or hot tubs.

There is no technical (safety) justification for perimeter bonding of listed self-contained spas or hot tubs, and no history
of injury or death in connection with a properly installed self-contained spa without perimeter bonding. In the 2010 ROC
process, CMP-17 members reviewed the known documented cases of injury or death available from CPSC, UL field
reports and elsewhere, and none involved perimeter bonding of listed self-contained spas or hot tubs, as evidenced by
the discussion associated with Comment 17-100.

As a result of the language in the existing Code, there have been a number of reported anecdotal instances where
inspectors are requiring excessive and nonsensical installations of portable self-contained listed spas and hot tubs, and
an unknown number of instances where inspections have been bypassed. Comment 17-100 presented to CMP-17
attempted to correct these deficiencies. Evidence presented to CMP-17 in the evaluation of Comment 17-100
demonstrated that there was no documented death or injury attributable to either deficient or even nonexistent bonding
of perimeter surfaces associated with listed self-contained spas or hot tubs installed outdoors.

The inclusion of portable self-contained spas in 680.26 for perimeter bonding was based on incorrect, unsupported
evidence. The original “substantiations” for 2004 Proposal 17-122 stated:

“

.”
Also, the “substantiations” for 2004 Proposal 17-136 stated:

“

These “substantiations” do not in fact demonstrate that “ ” or that “

” or that there is any perceptible safety risk associated with listed
self-contained spas or hot tubs installed outdoors installed without perimeter bonding. Instead, the documented
evidence reveals the complete opposite.  As stated above, in the 2010 ROC process, CMP-17 members reviewed the
known documented cases of injury or death available from CPSC, UL field reports and elsewhere, and none involved
perimeter bonding of listed self-contained spas or hot tubs, as evidenced by the discussion associated with Comment
17-100.

Consequently, this TIA is intended to correct a 2004 Panel decision that was based on incorrect supporting data.

The current language of 680.42 can be and has been legitimately interpreted by AHJs to require such extraordinary
and unnecessary measures as:

·  Requiring tearing up and re-building of entire existing permanent concrete patios if listed self-contained portable spas
or hot tubs are placed on them.

·  Requiring the installation of No. 8 AWG bare perimeter bonding conductors stapled to the bottom of non-conducting
decks made of wood or other similar materials that may even be one or more stories above ground level.

·  Requiring that buried perimeter bonding rings be placed in the earth below such non-conducting decks, even if the
deck is elevated well above ground level and/or prohibits contact with the listed self-contained spa or hot tub by persons
standing on the ground.

The existence of these legitimate but extraordinary interpretations of 680.42 often results in the installation or
on-premise relocation of listed self-contained spas or hot tubs without permits, nullifying the Code entirely and
circumventing the inspection of very legitimate safety items associated with the electrical installation such as GFCI
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protection, proper cord sizing and physical protection, the existence of a disconnecting means, etc. An example of the
catastrophic results of bypassing code compliance is illustrated in the supporting documentation in the

· Detailed Discussion of Spa Perimeter Bonding
· Illustrations of Differences for Self-Contained Spa and In-Ground Pool
· Photo of Typical Self-Contained Spa or Hot Tub
· Example of User’s Guide for Electrical Connections of Spa
· UL 1563 Content Summary
· Letter to CMP-17 Regarding Spa Safety Issues and Perimeter Bonding
Note:  Supporting material is available for review at NFPA Headquarters.

_______________________________________________________________________________________________
17-142     Log #344  NEC-P17

_______________________________________________________________________________________________
Brian E. Rock, Hubbell Incorporated

Revise text to read as follows:

A spa or hot tub installed outdoors shall comply with the provisions of Parts I and II of this article, except as permitted
in 680.42(A) and (B), that would otherwise apply to pools installed outdoors.

Bonding by metal-to-metal mounting on a common frame or base shall be permitted.  The metal bands
or hoops used to secure wooden staves shall not be required to be bonded as required in 680.26.

Equipotential bonding of perimeter surfaces in accordance with 680.26(B)(2) shall not be required to be provided for
spas and hot tubs where all of the following conditions apply:

(1) The spa or hot tub shall be listed as a self-contained spa for aboveground use.
(2) The spa or hot tub shall not be identified as suitable only for indoor use.
(3) The installation shall be in accordance with the manufacturer’s instructions and shall be located on or above grade.
(4) The top rim of the spa or hot tub shall be at least 71 cm (28 in.) above all perimeter surfaces that are within 76 cm

(30 in.) measured horizontally from the spa or hot tub.  The height of nonconductive external steps for entry to or exit
from the self-contained spa shall not be used to reduce or increase this rim height measurement.

Informational Note: For information regarding listing requirements for self-contained spas and hot tubs, see ANSI/UL
1563 - 2010, .

Substantiated by Tentative Interim Amendment (TIA) No. 1005 for 2011 ® but
the requirement wording proposed here provides an unambiguous statement of direction, and complies with the

® , not fully achieved in revised requirement wording originally proposed by TIA No. 1005.

_______________________________________________________________________________________________
17-143     Log #2665  NEC-P17

_______________________________________________________________________________________________
Bruce Dempsey, Town of Lexington

Change Exception No. 2  of TIA to read:
When the base of the tub is 30 in. and greater above grade...".

My research has shown all outdoor hot tubs are 36 in. tall and thus no outdoor hot tub would need to
be bonded by current TIA code language. A hot tub on grade is just as dangerous as an above ground pool. A hot tub
mounted on a deck 30 in. and more above grade would be required by building codes to have a guard rail on the deck
36 in. high providing addition protection from someone standing on grade and having body parts in the water of the hot
tub. I also feel that this is a much simpler requirement to understand and to enforce as an inspector and to teach as an
instructor.
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_______________________________________________________________________________________________
17-144     Log #3110  NEC-P17

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

Revise as follows:
Bonding by metal-to-metal mounting on a common frame or base shall be permitted. The metal bands or

hoops used to secure wooden staves shall not be required to be bonded as required in 680.26. Conductive perimeter
surfaces adjacent to an outdoor listed self-contained spa or hot tub shall not be required to be bonded as required in
680.26(B)(2) provided the installation meets both of the following conditions:

(1) The spa or hot tub is installed in accordance with manufacturer’s instructions on or above grade.
(2) The vertical measurement from any point in a plane extending outward horizontally from the top rim of the spa or

hot tub 75 cm (30 in.) to all permanently installed equipment or other surfaces is greater than 700 mm (28 in.)
: For further information regarding the grounding and bonding requirements for self-contained spas

and hot tubs, see ANSI/UL 1563 – 2009,

This proposal is an editorial rewrite of the TIA now published on this subject that will appear on CMP
17’s agenda. That TIA is riddled with poor wording and flagrant violations of the NEC Style Manual. The TIA creates
exceptions that do not take exception to any provision of the rule they follow, thereby creating an enforcement nightmare
because they are exceptions to nothing. Since the existing NEC text omits the exception format, this provision should do
the same and this proposal provides the vehicle.  The new exception also uses the confusing and unprecedented
expression “horizontal inches” and in a way that violates 90.9(B). The metric dimensions also violate the hard
conversion requirement in 90.9(B), and the English units violate the NEC Style Manual at 3.2.7.5.

_______________________________________________________________________________________________
17-145     Log #583  NEC-P17

_______________________________________________________________________________________________
Mario L. Mumfrey, Cincinnati, OH

Revise text to read as follows:
(C) In the interior of a one family dwelling unit or in the interior of another building or structure associated with a one

family dwelling unit, any of the wiring methods recognized or permitted in Chapter 3 of this Code that contain a copper
equipment grounding conductor...".

Article 100 provides definitions for dwelling (single family), dwelling (two family), dwelling (multifamily)
and dwelling unit. Under the current code language a two family dwelling, with clearly two dwelling units as defined in
Article 100, where one or both occupants installed a hot tub or spa could not be afforded the use of 680.42(C) since a
one family dwelling is defined as a that consist "solely" of dwelling unit. This revision would mirror the code
reference concerning dwelling unit(s) in 680.21(A)(4) and correct the code intent by allowing the same wiring individual
consideration. A building or structure type as defined in NFPA 220 remains the determining factor for the wiring method
permitted. (NM cable is not permitted in some building types.)
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_______________________________________________________________________________________________
17-146     Log #584  NEC-P17

_______________________________________________________________________________________________
Mario L. Mumfrey, Cincinnati, OH

Add new text to read as follows:
Exception No. 3: For dwelling unit(s) only, where a listed spa or hot tub is installed indoors, the wiring method

requirements of 680.42(C) shall also apply.
Article 680.43 Indoor installations require that the provisions of Parts I and Part II be applied except

where modified. Under Part II 680.25 for Feeders there are specific wiring methods permitted that either require a
raceway or MC cable. It is unclear that in the interior of a dwelling unit where a spa or hot tub is installed indoors that

wiring method with a copper equipment grounding conductor recognized in Chapter 3 would be permitted. It would
also not be correct to include the term " " to the language in 680.43 since other than dwelling type installation
would apply. Therefore Part II would indicate that 680.25 would be the determining factor for the type of feeder required
for wiring of an indoor spa or hot tub in the interior of a dwelling unit. This revision would align the code requirement with
more clarity while remaining distinct between indoor and outdoor type installations.

_______________________________________________________________________________________________
17-147     Log #1146  NEC-P17

_______________________________________________________________________________________________
Russell LeBlanc, The Peterson School

Revise text to read as follows:
Ground-Fault Circuit-interrupter Protection for Personnel. All circuits branch circuits or feeders supplying the sign shall

have ground-fault circuit-interrupter protection for personnel.

GFCI protection is presently required on ALL circuits supplying the sign. That is impossible sometimes,
and not necessary others. It is not necessary to provide GFCI protection for a service, feeder and branch circuit all at the
same time. How does one provide GFCI protection for a service anyway? Once a breaker is installed at the service, it
becomes a feeder. As permitted in 215.9, GFCI protection is not needed on both the feeder AND the branch circuits if
the feeder has the protection. GFCI protection is not needed or may not be possible on communication circuits or class
2 control circuits that are supplying or controlling the data to the sign. The secondary circuits of sign transformers, power
supplies or ballasts are also presently required to have GFCI protection. I don't believe there are GFCI devices for the
high-voltage load-side output of a ballast or sign transformer. I don't believe that the intent of the present wording is to
provide GFCI protection for ALL circuits, but rather the branch circuits or feeder circuits.
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_______________________________________________________________________________________________
17-148     Log #2736  NEC-P17

_______________________________________________________________________________________________
Robert Meier, Norwood, NJ

Revise text to read as follows:

Both metal piping system and all grounded metal parts in contact with the circulating water shall be bonded together
using a solid copper bonding jumper, insulated, covered, or bare, not small than 8 AWG. The bonding jumper shall be
connected tot eh terminal on the circulating pump motor that is intended for this purpose. The bonding jumper shall not
be required to be connected to a double insulated circulating pump motor. The 8 AWG or larger solid copper bonding
jumper shall be required for equipotential bonding in the area of the hydromassage bathtub and shall not be required to
be extended or attached to the remote panelboard, service equipment, or any electrode. The 8 AWG or larger solid
copper bonding jumper shall be long enough to terminate on a replacement non-double-insulated pump motor and shall
be terminated to the equipment grounding conductor of the branch circuit of the motor when a double-insulated
circulating pump motor is used.

There seems to be much confusion with the present wording of this requirement. Inspectors and
installers seem to believe that the two parts of the first sentence,

are two separate requirements. Because of this they take the first part
out of context and require the pump to be bonded to the hot and cold metallic water piping that feeds the

hydromassage tub faucet. If the intention of this section were to take the first two parts of the sentence as two separate
requirements then there would need to be some additional wording that would say exactly where the

that are required to be bonded are located within the structure. When taken as two separate parts, it would
mean that every metal piping system within the structure would be required to be bonded to the pump motor. This would
include  the hot and cold metallic water lines, metallic gas piping systems and any other metallic piping system within
the structure. changing the first sentence will clarify that the requirement is solely for metal piping systems and grounded
metal parts that contact the circulating water and not the piping used to fill the tub or any other metallic piping systems
that may or may not be in the vicinity of the hydromassage tub.

_______________________________________________________________________________________________
17-149     Log #1259  NEC-P17

_______________________________________________________________________________________________
Marcelo M. Hirschler, GBH International

Revise text to read as follows:
   Bodies of water that have been constructed or modified to fit some decorative or

commercial purpose such as, but not limited to, aeration ponds, fish farm ponds, storm retention basins, treatment
ponds, and irrigation (channel) facilities. Water depths may vary seasonally or be controlled.

: Water depths may vary seasonally or be controlled.
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.
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_______________________________________________________________________________________________
17-150     Log #2540  NEC-P17

_______________________________________________________________________________________________
William Gross, Electric Service of Clinton

Delete the following text:
Equipotential Plane.  An area where wire mesh or other conductive elements are embedded in, or placed under the

walk surface within 75mm (3 in.), 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.

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.

_______________________________________________________________________________________________
17-151     Log #2499  NEC-P17

_______________________________________________________________________________________________
Terry W. Cromer, NC Association of Electrical Contractors

Delete text as follows:
If the water is subject to boat traffic the wiring shall comply with 555.13(B).

1) Docks associated with a private dwellings are not considered a commercial installation and should
not be required to comply with Article 555. Section 682.3 confuses the aspect for this application.

_______________________________________________________________________________________________
17-152     Log #2842  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:
Liquidtight flexible metal conduit (LFMC) or liquidtight flexible nonmetallic

conduit with approved fittings shall be permitted for feeders and where flexible connections are required for services.
Extra-hard usage portable power cable listed for both wet locations and sunlight resistance shall be permitted for a
feeder or a branch circuit where flexibility is required. Other wiring methods suitable for the location shall be permitted to
be installed where flexibility is not required.  Temporary wiring in accordance with 590.4 shall be permitted.

"Liquidtight Flexible Metal Conduit" is also referred to as “LFMC”
Suggest that “(LFMC)” be added to all references. This will make finding all references to "Liquidtight Flexible Metal

Conduit" easier and more reliable.

_______________________________________________________________________________________________
17-153     Log #2869  NEC-P17

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

Revise text to read as follows:
Liquidtight flexible metal conduit or liquidtight flexible nonmetallic conduit

(LFNC) with approved fittings shall be permitted for feeders and where flexible connections are required for services.
Extra-hard usage portable power cable listed for both wet locations and sunlight resistance shall be permitted for a
feeder or a branch circuit where flexibility is required. Other wiring methods suitable for the location shall be permitted to
be installed where flexibility is not required. Temporary wiring in accordance with 590.4 shall be permitted.

"Liquidtight Flexible Nonmetallic Conduit" is also referred to as “LFNC”
Suggest that “(LFNC)” be added to all references. This will make finding all references to " Liquidtight Flexible

Nonmetallic Conduit " easier and more reliable.
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_______________________________________________________________________________________________
17-154     Log #3217  NEC-P17

_______________________________________________________________________________________________
Carson Day, Gerogia Institute of Technology - NEETRAC

Add new text to read as follows:
682.16 Mitigation of Neutral Related Stray Voltages
To provide protection for neutral related stray voltages, a suitably rated isolation transformer at the branch circuit

service panel supplying the shore power shall be permitted.
The following shall be required for the isolated system:
(1) The isolation transformer shall be double insulated or its equivalent and shall have an internal shield between the

windings that is rated to carry full fault current.
(2) The isolation transformer shall have overcurrent protection on the supply side as required in 450.3.
(3) The isolation transformer shall be provided with a ground fault protection device on the load side not exceeding 30

mA (UL 943C Class B Ground Fault Circuit Interrupter).
(4) Metal enclosure and internal shield conductor of the transformer shall be connected to the supply side neutral and

grounding system as required by 250.4 (A).
(5) The load side neutral and equipment grounding conductors shall be connected together and grounded at the

transformer as required by 250.20(B). To provide adequate isolation, the installed grounding electrode shall be located
at least 6' from the nearest grounding electrode and shall be connected to the transformer by an insulated grounding
conductor.

(6) The location of the isolation transformer shall be on the load side of the service panel containing breaker and/or
disconnecting means and shall not be below the electrical datum plane.

The statement of the problem, substantiation data and conclusions for the proposal is included in the
report entitled, “NEC Change Proposal for Mitigation of Neutral Related Exposure Voltages at Marinas and Boat Docks”.

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

_______________________________________________________________________________________________
17-155     Log #1982  NEC-P17

_______________________________________________________________________________________________
Jonathan  R. Althouse, Michigan State University

Delete the word “solid” from the second sentence and add a new sentence specifying a minimum
size 6 AWG wire when run exposed on a surface so the sentence will read as follows:

“The bonding conductor shall be solid copper, insulated, covered or bare, and not smaller than 8 AWG. An exposed
bonding conductor run on a surface shall be installed in accorcance with 250.64(B).”

No evidence of a problem was presented when the word “solid” was added except that in the case of
permanent swimming pool installations the equipotential bonding conductor was required to be solid.   These bonding
wires emerge from the earth similar to grounding electrode wires for a service and are sometimes run in Type PVC
conduit and extend to the point where they connect to the electrical system grounding connection.  Running a solid 8
AWG copper wire inside Type PVC conduit is next to impossible.  This is why it states in 680.23(B)(2)(b) that in the case
of an underwater wet-niche luminaire forming shell, the copper bonding jumper when run in nonmetallic conduit is
permitted to be solid or “stranded”.  When run exposed on a supporting surface the rule needs to be the same as that for
a grounding electrode conductor in 250.64(B) since these are generally outdoor installations.
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_______________________________________________________________________________________________
17-156     Log #2541  NEC-P17

_______________________________________________________________________________________________
William Gross, Electric Service of Clinton

Add new text to read as follows:
682.33(D) Construction.  The conductive elements of the equipotential plane shall be on, embedded in or placed 75

mm (3 in.) under the walk surface.
Specific construction requirements for an equipotential plane as used in that article should be

contained in that article and not be part of a definition of a term. 680.26 is a good example of  listing the specific
construction requirements for an equipotential bonding system for swimming pools

_______________________________________________________________________________________________
17-157     Log #2543a  NEC-P17

_______________________________________________________________________________________________
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.

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 5 and 19 for review in their respective sections.
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