
Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
9-1     Log #471  NEC-P09

_______________________________________________________________________________________________
Marcelo M. Hirschler, GBH International

9-3
Revise text to read as follows:

   A generic term for a group of nonflammable synthetic chlorinated hydrocarbons used as electrical insulating
media. Askarels of various compositional types are used. Under arcing conditions, the gases produced, while consisting
predominantly of noncombustible hydrogen chloride, can include varying amounts of combustible gases, depending on
the askarel type.

Askarels of various compositional types are used. Under arcing conditions, the gases produced,
while consisting predominantly of noncombustible hydrogen chloride, can include varying amounts of combustible
gases, depending on the askarel type.

I accept the concept that NEC definitions are not required to be in single sentences. However this
definition contains the defined term and the NEC manual of style does not permit the definition to contain the defined
term. Definitions are not requirements. Moreover, the definition also contains a list that is simply informational. The
proposed changes eliminate the defined term.  If the CMP believes that this information is a requirement it should place
it somewhere else, perhaps within Article 450.
The NEC Manual of Style states as follows:

Definitions. Definitions shall be in alphabetical order and shall not contain the term that is being defined.
Definitions shall not contain requirements or recommendations.

Affirmative: 11
1  Coghill, P.

_______________________________________________________________________________________________
9-2     Log #117  NEC-P09

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

9-7
It was the action of the Correlating Committee that further consideration be given to the comments

expressed in the voting regarding use of a single voltage, rather than "below 600 (or 1000) volts".
In addition, the NEC standard method of referencing the voltage levels of “600 volts or less” or “1000 volts or less”

must be followed for consistency throughout the NEC.
This is a direction from the National Electrical Code Technical Correlating Committee in accordance

with 3.4.2 and 3.4.3 of the Regulations Governing Committee Projects.

Change “below 600 (or 1000) volts” to “1000 volts or less” in the Informational Note.

Affirmative: 10  Negative: 1
1  Coghill, P.

FERRARO, J.:  It is recognized that increasing voltage from 600 volts to 1000 volts may be applicable to specific
installations. However, adequate technical substantiation has not been provided to support the change in this Article.
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_______________________________________________________________________________________________
9-3     Log #472  NEC-P09

_______________________________________________________________________________________________
Marcelo M. Hirschler, GBH International

9-8
Revise text to read as follows:

   A switchgear assembly completely enclosed on all sides and top with sheet metal
(except for ventilating openings and inspection windows) and containing primary power circuit switching, interrupting
devices, or both, with buses and connections. The assembly may include control and auxiliary devices. Access to the
interior of the enclosure is provided by doors, removable covers, or both. Metal-enclosed power switchgear is available
in non-arc-resistant or arc-resistant constructions.

Metal-enclosed power switchgear is available in non-arc-resistant or arc-resistant constructions.
I accept the concept that NEC definitions are not required to be in single sentences. However this

definition contains the defined term and the NEC manual of style does not permit the definition to contain the defined
term. Definitions are not requirements. The proposed changes eliminate the defined term.  If the CMP believes that this
information is a requirement it should place it somewhere else, perhaps within Article 408.
The NEC Manual of Style states as follows:

Definitions. Definitions shall be in alphabetical order and shall not contain the term that is being defined.
Definitions shall not contain requirements or recommendations.

Make no further revision to the text accepted under the action on Proposal 9-7 and Comment 9-2 thereto.
T  he panel actions as cited fully accomplish the submitter’s objectives.

Affirmative: 11
1  Coghill, P.

2Printed on  1/28/2013



Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
9-4     Log #876  NEC-P09

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

9-7

The panel action should have been to accept in principle. The IEEE definition for switchgear should be used.
The definition should read as follows:

A general term covering switching and interrupting devices and their combination with associated control, metering,
protective, and regulating devices; also assemblies of these devices with associated interconnections, accessories,
enclosures, and supporting structures, used primarily in connection with the generation, transmission, distribution and
conversion of electric power.

The 2011 NEC definition of “Metal-Enclosed Power Switchgear” has been taken verbatim from IEEE
C37.100 “Standard Definitions for Power Switchgear”.

Since the definition name has been changed to “Switchgear”, the definition should be changed to be consistent with
IEEE C37.100.

CMP 9 concludes that the definition as stated more accurately tracks the expected NEC usage.

Affirmative: 8  Negative: 3
1  Coghill, P.

FERRARO, J.:  The 2011 NEC definition of "Metal-Enclosed Power Switchgear" has been taken verbatim from IEEE
C.37.100 "Standard Definitions for Power Switchgear". Since the definition name has been changed to "Switchgear", the
definition should be changed to be consistent with IEEE C37.100.

SENGUPTA, S.:    NEC usage is for installation safety.
Over a long-term period, the IEEE C37.100 “Standard Definition for Power Switchgear” has been used by Engineers,
Designers, Electrical Equipment Manufacturers, Nationally Recognized Testing Laboratories and Installation Contractors
to maintain switchgear's performance specification and installation safety.
NFPA has always followed industry standards and guidelines established by IEEE, ASTM, ANSI, UL etc.  A new
definition in NEC may result in confusion. As a result, CMP 9 should maintain NFPA practices of recognizing these
standards.
The panel is incorrect in stating in the Informational Note that all switchgear over 1000 V is metal enclosed or metal
clad.

YOUNG, R.:  The IEEE definition should be used to provide consistency with the standard that covers the equipment
design.
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Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
9-5     Log #45  NEC-P09

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

4-9
The Correlating Committee clarifies that Code-Making Panel 4 has accepted Proposal 4-89 to

transfer the text in 225.70 for substations to Article 490 covering equipment over 600 volts.  By this transfer of text, the
jurisdiction of the definition of “substation” is now assigned to Code-Making Panel 9 and the existing text in 225.70 is
transferred to a new section in Article 490.

The Correlating Committee directs that this proposal be forwarded to Code-Making Panel 9 for action.
This is a direction from the National Electrical Code Technical Correlating Committee in accordance

with 3.4.2 and 3.4.3 of the Regulations Governing Committee Projects.

The final text is that in proposal 9-8a as modified by the panel action on Comment 9-6.

Affirmative: 11
1  Coghill, P.

_______________________________________________________________________________________________
9-6     Log #118  NEC-P09

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

9-8a
The Correlating Committee directs that the panel clarify the panel action on this proposal with

respect to the phrase "under the control of qualified persons".  This phrase constitutes a requirement within a definition
in violation of the NEC Style Manual.

The Correlating Committee understands that the text of 225.70, Substations, was transferred to Code-Making Panel 9
for placement in Article 490 as shown in the panel action on Proposal 4-89.

Accordingly, Code-Making Panel 9 now has jurisdiction over the definition "substation".
It was the action of the Correlating Committee that this proposal be referred to Code-Making Panel 4 for information.

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

Delete phrase "under the control of qualified persons".

Affirmative: 11
1  Coghill, P.
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_______________________________________________________________________________________________
9-7     Log #46  NEC-P09

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

4-10
The Correlating Committee clarifies that Code-Making Panel 4 has accepted Proposal 4-89 to

transfer the text in 225.70 for substations to Article 490 covering equipment over 600 volts.  By this transfer of text, the
jurisdiction of the definition of “substation” is now assigned to Code-Making Panel 9 and the existing text in 225.70 is
transferred to a new section in Article 490.

The Correlating Committee directs that this proposal be forwarded to Code-Making Panel 9 for action.
This is a direction from the National Electrical Code Technical Correlating Committee in accordance

with 3.4.2 and 3.4.3 of the Regulations Governing Committee Projects.

The final text is that in proposal 9-8a as modified by the panel action on Comment 9-6.

Affirmative: 11
1  Coghill, P.

_______________________________________________________________________________________________
9-8     Log #473  NEC-P09

_______________________________________________________________________________________________
Marcelo M. Hirschler, GBH International

9-13
Revise text to read as follows:

   A large single panel, frame, or assembly of panels on which are mounted on the face, back, or both,
switches, overcurrent and other protective devices, buses, and usually instruments. Switchboards are generally
accessible from the rear as well as from the front and are not intended to be installed in cabinets.

Switchboards are generally accessible from the rear as well as from the front and are not intended
to be installed in cabinets.

I accept the concept that NEC definitions are not required to be in single sentences. However this
definition contains the defined term and the NEC manual of style does not permit the definition to contain the defined
term. Definitions are not requirements. The proposed changes eliminate the defined term. An alternative, if CMP 9
believes this is a requirement is to place the information into Article 408, where it would serve as a valid requirement.
The NEC Manual of Style states as follows:

Definitions. Definitions shall be in alphabetical order and shall not contain the term that is being defined.
Definitions shall not contain requirements or recommendations.
Alternate approach, could be as follows (with renumbering of sections 408.3 through 408.5):

Switchboards shall not be installed as cabinets and shall be permitted to be accessible from the
rear as well as from the front.

Revise text to read as follows:
   A large single panel, frame, or assembly of panels on which are mounted on the face, back, or both,

switches, overcurrent and other protective devices, buses, and usually instruments. These assemblies Switchboards are
generally accessible from the rear as well as from the front and are not intended to be installed in cabinets.

The panel changed the word "switchboards" to "These assemblies" therefore negating the need for
an informational note.

Affirmative: 11
1  Coghill, P.
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Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
9-9     Log #47  NEC-P09

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

4-86
The  Correlating Committee directs that Panel 4 reconsider the panel action accepting the words

“shall include consideration of the following” as the wording is not enforceable and consider changing the text to “shall
include the following” or similar wording.

The Correlating Committee clarifies that Code-Making Panel 4 has accepted Proposal 4-89 to transfer the text in
225.70 for substations to Article 490 covering equipment over 600 volts.  By this transfer of text, the jurisdiction of the
definition of “substation” is now assigned to Code-Making Panel 9 and the existing text in 225.70 is transferred to a new
section in Article 490.

The Correlating Committee directs that this proposal be forwarded to Code-Making Panel 9 for action.

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

Accept the assignment of jurisdiction from the Correlating Committee over the technical content of Proposal 4-86.
Accept the underlying proposal in principle. Revise the version of new 490.48 as accepted under Proposal 9-179 to
incorporate the concepts presented in Proposal 4-86, and the corrections offered under Comments 9-78 and 9-79, as
follows:

490.48. Substation Design, Documentation, and Required Diagram.
(A) Design and Documentation. Substations shall be designed by a qualified licensed professional engineer. Where

components or the entirety of the substation are listed by a qualified electrical testing laboratory, documentation of
internal design features subject to the listing investigation shall not be required. The design shall address but not be
limited to the following topics and the documentation of this design shall be made available to the authority having
jurisdiction.

1. Clearances and exits
2. Electrical enclosures
3. Securing and support of electrical equipment
4. Fire protection
5. Safety ground connection provisions
6. Guarding live parts
7. Transformers and voltage regulation equipment
8. Conductor insulation, electrical and mechanical protection, isolation, and terminations
9. Application, arrangement, and disconnection of circuit breakers, switches, and fuses
10. Provisions for oil filled equipment
11. Switchgear
12. Surge arrestors

(B) Diagram. A permanent single-line diagram of the switchgear shall be provided in a readily visible location within the
same room or enclosed area with the switchgear and this diagram shall clearly identify interlocks, isolation means, and
all possible sources of voltage to the installation under normal or emergency conditions, and the marking on the
switchgear shall cross-reference the diagram.
Exception: Where the equipment consists solely of a single cubicle or metal-enclosed unit substation containing only
one set of high-voltage switching devices, diagrams shall not be required.

CMP 9 has generally adhered to the concepts presented in Proposal 4-86, but with some
reorganization leading to improved list formatting. The change in sentence structure addresses the Correlating
Committee reservation relative to enforceable text. CMP 9 has removed the phrase “engaged primarily in the design of
substations” because engineers who make this topic their primary occupational focus are extremely unusual; CMP 9
prefers to rely on the word “qualified” which should be used to exclude engineers without experience performing this
design work. Legal constraints strongly discourage unqualified engineering work and CMP 9 prefers to rely on those
constraints and not overly burden the design process. CMP 9 has also incorporated a design exclusion for the internal
detail of listed equipment, in accordance with the general code principles set forth in 90.7. CMP 9 modified the topics
from those accepted under Proposal 4-86 as follows:
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1. The “General” heading has been removed and the constituent parts divided under other topics. The “rooms and
spaces” and the “exits” topics are combined into “clearances and exits” in order to confine the coverage to electrical
issues covered in the NEC and avoid purely architectural subjects.
2. “Protective Grounding” is changed to terminology used in 490.47 and to avoid confusion with equipment and system
grounding topics covered in Article 250.
3. The “fire extinguishing equipment” topic is broadened to “fire protection” to encompass fire separations and sprinkler
provisions addressed in Article 450.
4. “Guarding Live Parts” is unchanged.
5. “Transformers and Regulators” becomes “Transformers and voltage regulation equipment if provided” to clarify the
intent because the term “regulator” is undefined in the NEC.
6. The “Conductors” topic is rearranged to read as a simple list item.
7. The “Circuit Breakers, Switches, and Fuses” topic is rearranged to read as a simple list item; “Devices containing oil”
is changed to “Provisions for oil-filled equipment” in a separate list item because other components should be included,
such as capacitors.
8. The “Switchgear Assemblies” item is simplified to “Switchgear”; all switchgear is assembled from constituent parts
and sub-assemblies.
9. “Metal-Enclosed Bus” is deleted because the topic is completely addressed in Article 368.
10. “Surge Arrestors” is unchanged.

CMP 9 believes that all topics addressed in this comment have had full public review because the changes made are
either editorial, or where technical the changes reduce and do not exceed the reach of the requirements proposed in
Proposal 4-86. The qualifications of the designing engineer are in the wording but reduced in degree from the original
proposal. The proposal required documentation of the design by a qualified person; this wording requires the design to
be done by a qualified person (clearly implied but not expressly stated in Proposal 4-86) and then addresses the
required documentation and who will have access to it.

Affirmative: 10  Negative: 1
1  Coghill, P.

YOUNG, R.:  The requirement "Substations shall be designed by a qualified licensed professional engineer" is overly
restrictive.  It should at least be changed to "Substations should be designed by a competent engineer"  The word
"competent" is well defined in dictionaries.   The requirement for the designing engineer to have a PE should be left to
each state  or area to decide.   Another option would be to state that "Substations shall be designed by qualified persons
knowledgeable about the design, selection of equipment and materials and installation of them".   The over all list should
be changed to appear as an informational note as to what should be considered in the design.   In part (B), the word
"current" should be used in lieu of the word "permanent".

BREITKREUTZ, B.:  I agree to accept the comment and jurisdiction but proposal 4-86 should be rejected.  State laws
cover requirements for engineering and architectural documents to be by licensed professionals or not.  State and local
laws cover requirements for submittals of engineering and architectural documents for construction permits.  Requiring
submittal of engineering documents to the AHJ may conflict with law.  Requirements for fire protection are covered by
other codes and fire protection engineering is a separate discipline.
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_______________________________________________________________________________________________
9-10     Log #48  NEC-P09

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

4-87
The Correlating Committee understands that Code-Making Panel 4 has accepted Proposal 4-89 to

transfer the text in 225.70 for substations to Article 490 covering equipment over 600 volts.  By this transfer of text, the
jurisdiction of the definition of “substation” is now assigned to Code-Making Panel 9 and the existing text in 225.70 is
transferred to a new section in Article 490.

The Correlating Committee directs that this proposal be forwarded to Code-Making Panel 9 for action.
This action will be considered as a public comment by Code-Making Panel 9.

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

CMP 9 accepts jurisdiction over the topic presented in Proposal 4-87 and rejects the proposal.
CMP 9 accepts jurisdiction over the topic presented in Proposal 4-87 and rejects the proposal.

CMP 9 agrees with the substantiation presented in proposal 4-88, which sets forth the locations where this topic is
already covered in the NEC. With respect to conductors, CMP 9 finds the topic is better covered in Part II of Article 300.
CMP 9 notes with concern that CMP 3 rejected the correlating Proposal 3-94, and requests the Correlating Committee
review the final action by CMP 3 on this topic, as addressed by Comment 3-31.

Affirmative: 11
1  Coghill, P.

HARTWELL, F.:  The Correlating Committee should strongly consider reporting Comment 3-31 as "Accept" in order to
avoid a technical requirement from disappearing from the NEC without substantiation. The CMP 3 action on the
underlying Proposal 3-94 was at least in part the result of circular reasoning, in that it relied on the existence of 225.80.
Not all points of access to conductors are addressed in 314.72(E) and  490.53.

_______________________________________________________________________________________________
9-11     Log #49  NEC-P09

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

4-88
The Correlating Committee understands that Code-Making Panel 4 has accepted Proposal 4-89 to

transfer the text in 225.70 for substations to Article 490 covering equipment over 600 volts.  By this transfer of text, the
jurisdiction of the definition of “substation” is now assigned to Code-Making Panel 9 and the existing text in 225.70 is
transferred to a new section in Article 490.

The Correlating Committee directs that this proposal be forwarded to Code-Making Panel 9 for action.

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

CMP 9 accepts jurisdiction over the topic presented in Proposal 4-88 and accepts the proposal.

Affirmative: 11
1  Coghill, P.
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_______________________________________________________________________________________________
9-12     Log #50  NEC-P09

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

4-89
The Correlating Committee understands that Code-Making Panel 4 has accepted Proposal 4-89 to

transfer the text in 225.70 for substations to Article 490 covering equipment over 600 volts.  By this transfer of text, the
jurisdiction of the definition of “substation” is now assigned to Code-Making Panel 9 and the existing text in 225.70 is
transferred to a new section in Article 490.

The Correlating Committee directs that this proposal be forwarded to Code-Making Panel 9 for action.

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

CMP 9 accepts jurisdiction over the topic presented in Proposal 4-89 and accepts the proposal in principle. See panel
action on 9-11.

Not all of the material is suitable for 490.48. Refer to the action on Comment 9-11, which fully
addresses the concerns presented in the substantiation for the underlying proposal (4-89).

Affirmative: 11
1  Coghill, P.

_______________________________________________________________________________________________
9-13     Log #51  NEC-P09

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

4-90
The Correlating Committee understands that Code-Making Panel 4 has accepted Proposal 4-89

to transfer the text in 225.70 for substations to Article 490 covering equipment over 600 volts.  By this transfer of text,
the jurisdiction of the definition of “substation” is now assigned to Code-Making Panel 9 and the existing text in 225.70 is
transferred to a new section in Article 490.

The Correlating Committee directs that this proposal be forwarded to Code-Making Panel 9 for action.

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

CMP 9 accepts jurisdiction over the topic presented in Proposal 4-90 and rejects the proposal.
See the action on Comment 9-10, which covers the same topic.

Affirmative: 11
1  Coghill, P.
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_______________________________________________________________________________________________
9-14     Log #52  NEC-P09

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

4-91
The Correlating Committee understands that Code-Making Panel 4 has accepted Proposal 4-89

to transfer the text in 225.70 for substations to Article 490 covering equipment over 600 volts.  By this transfer of text,
the jurisdiction of the definition of “substation” is now assigned to Code-Making Panel 9 and the existing text in 225.70 is
transferred to a new section in Article 490.

The Correlating Committee directs that this proposal be forwarded to Code-Making Panel 9 for action.

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

See panel action on Comment 9-10.

Affirmative: 11
1  Coghill, P.

_______________________________________________________________________________________________
9-15     Log #53  NEC-P09

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

4-92
The Correlating Committee understands that Code-Making Panel 4 has accepted Proposal 4-89 to

transfer the text in 225.70 for substations to Article 490 covering equipment over 600 volts.  By this transfer of text, the
jurisdiction of the definition of “substation” is now assigned to Code-Making Panel 9 and the existing text in 225.70 is
transferred to a new section in Article 490.

The Correlating Committee directs that this proposal be forwarded to Code-Making Panel 9 for action.

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

CMP 9 accepts jurisdiction over the topic presented in Proposal 4-92 and continues the CMP 4 rejection of the
proposal.

See the action on Comment 9-10. The proposal substantiation principally addresses medium
voltage cable tray installations in industrial occupancies. This topic is covered in 392.18(H) and must be addressed by
CMP 8.

Affirmative: 11
1  Coghill, P.
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_______________________________________________________________________________________________
9-16     Log #54  NEC-P09

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

4-93
The Correlating Committee understands that Code-Making Panel 4 has accepted Proposal 4-89 to

transfer the text in 225.70 for substations to Article 490 covering equipment over 600 volts.  By this transfer of text, the
jurisdiction of the definition of “substation” is now assigned to Code-Making Panel 9 and the existing text in 225.70 is
transferred to a new section in Article 490.

The Correlating Committee directs that this proposal be forwarded to Code-Making Panel 9 for action.

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

This material is no longer in 225.70.

Affirmative: 11
1  Coghill, P.

_______________________________________________________________________________________________
9-17     Log #55  NEC-P09

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

4-94
The Correlating Committee understands that Code-Making Panel 4 has accepted Proposal 4-89 to

transfer the text in 225.70 for substations to Article 490 covering equipment over 600 volts.  By this transfer of text, the
jurisdiction of the definition of “substation” is now assigned to Code-Making Panel 9 and the existing text in 225.70 is
transferred to a new section in Article 490.

The Correlating Committee directs that this proposal be forwarded to Code-Making Panel 9 for action.
.

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

CMP 9 accepts jurisdiction over the topic presented in Proposal 4-94 and rejects the proposal.
See the action on Comment 9-10, which covers the same topic.

Affirmative: 11
1  Coghill, P.
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_______________________________________________________________________________________________
9-18     Log #38  NEC-P09

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

3-93
The Correlating Committee directs this proposal be forwarded to Code-Making Panel 9 for action.

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

The panel accepts the Correlating Committee comment and continues to reject the proposal.
As with the proposal the comment submitter fails to evidence that the outlet box covers are the only

method of solving a problem that has failed to have been evidenced to exist. The submitter asserts that actual field
practice of Inspectors is such that every box is not inspected yet the outlet box cover would make the box interior more
difficult to inspect. It must be noted that possible damage to conductors is not the only code requirement inspected at
outlet boxes. The amount of cable sheath in the box, length of free conductor, connection of equipment grounding
conductors, grounding of metal boxes etc. are also important inspection items that would be hidden if outlet box covers
are installed. Additionally the submitter asserts that routers used by drywall installers and similar tools are causing the
purported damage. It would be a simple matter for the covers to be removed, the routers etc.used and the covers
reinstalled concealing any damage done and increasing the likelihood that damage to conductors would go
undiscovered. See 110.12 which covers this information.

Affirmative: 11
1  Coghill, P.

_______________________________________________________________________________________________
9-19     Log #39  NEC-P09

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

3-70
It was the action of the Correlating Committee that this proposal be referred to Code-Making Panel

9 for action.
This is a direction from the National Electrical Code Technical Correlating Committee in accordance

with 3.4.2 and 3.4.3 of the Regulations Governing Committee Projects.

Panel 9 accepts the direction of the Correlating Committee to take action on this comment. The
submitters assertion that electrical connections need not be made in a box only that a box need be located in the vicinity
of the connection requires great imagination in order to construe that reasoning to be the intention of section 300.15.
Other NEC sections such as 314.17(C) reference type NM and type UF cable requiring the sheaths of such cables to
extend ¼” into the box and beyond any cable clamp reinforcing the obvious requirement that the connections, splices
etc. themselves be enclosed in the box. See panel action on comment 9-20.

Affirmative: 11
1  Coghill, P.
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_______________________________________________________________________________________________
9-20     Log #1090  NEC-P09

_______________________________________________________________________________________________
Gregory J. Steinman, Thomas & Betts Corporation

3-70
Continue to REJECT Proposal 3-70.

The panel's request for a third-party fact finding investigation and report is appropriate since the
technology on which the proposal is based contravenes the requirement in Section 300.15(F) which prohibits spicinq or
terminating conductors in a fitting. This being the case. I respectfully disagree with the panel's request to the TCC that
the CMP 9 be given jurisdiction over this issue.

Panel 9 assumes the Correlating Committee has assigned this topic to Panel 9 for comment on
comment 9-19 . The panel is in agreement to continue to “Reject” the addition of the “Connector Fitting with incorporated
Box”, noting that using a traditional fitting remains an unacceptable location for a splice or termination.  However, Panel
9 does not agree with all of the substantiation from the submitter, as the technology presented in the proposal does not
contravene 300.15(F).  Specifically, the assembly in question provides more features than a traditional “fitting”, and is
more analogous to installations described in Sections 300.15(B) and 300.15(E).  CMP 9 supports a position where a
product evaluated as a Listed assembly (including a terminal) with an integral enclosure is permitted to terminate
conductors.

Affirmative: 11
1  Coghill, P.

_______________________________________________________________________________________________
9-21     Log #40  NEC-P09

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

3-71
The Correlating Committee directs that this proposal be sent to Code-Making Panel 9 for action in

Article 314.
This is a direction from the National Electrical Code Technical Correlating Committee in accordance

with 3.4.2 and 3.4.3 of the Regulations Governing Committee Projects.

The panel accepts the direction of the Correlating Committee to respond to this proposal. Section
300.15(E) limits the use of a device within an integral enclosure to Non-metallic sheathed cable. No evidence has been
provided by the submitter that demonstrates the suitability of this type of integral enclosure for use with metal armored
cables. The panel rejects the proposal as it does not improve the clarity.

Affirmative: 11
1  Coghill, P.
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Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
9-22     Log #1559  NEC-P09

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

9-24
Accept the proposal in principle. Revise text to read as follows:

(g) Where installed as conduit or tubing, the allowable cable fill does not exceed the amount that would be permitted
for complete conduit or tubing systems by Table 1 of Chapter 9 of this Code and all applicable notes thereto.

This exception was never intended to apply to a conventional raceway system that is complete from
box to box, etc. The basic rule is that every cable must have its own direct connection to the cabinet. The exception
applies only to a method of bringing multiple cables into the cabinet without those individual connections. The
requirements then constrain this permission in a number of ways, including a raceway fill limitation that is more severe
than the usual Table 1 Note 2 permission to stuff a raceway cable sleeve to the limits of its physical capacity. The
revision suggested in this comment, by making the reference to complete systems subjunctive, clarifies that item (g)
does not imply that the cable sleeve covered in the exception is a complete system. The word “allowable” is deleted as
redundant because the limitation is simply one on actual fill.

Accept the changes proposed by the submitter and delete the following text: “Where installed as
conduit or tubing”. This portion of the text is not clear. It leads the reader to believe that the installation described in “g”
is somehow different than described in “a through f”. Since all of the conditions of the must be met in order to use the
installation described in the exception the installation must be the same.

Affirmative: 11
1  Coghill, P.

HARTWELL, F.:  The reported panel action conflicts with the reported panel statement, which would support a action to
accept in principle. The panel first entertained a motion to accept in principle with the introductory part of the sentence
deleted, but finally changed the action to a straight accept, in part because the various allowable "nonflexible raceways"
include non-circular raceways such as surface metal raceways. Apparently the panel statement for the accept in
principle erroneously remained in the staff report even though the final action was to accept. This could easily happen
because no statement is required for a motion to accept, and the panel had moved on at this point.

OSBORNE, R.:  The panel statement is not reflective of the panel’s action to “Accept”.  While there was discussion to
remove the noted text, the decision to proceed with the text as presented in Comment 9-22 was the point of final
agreement.
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Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
9-23     Log #723  NEC-P09

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

9-27
Continue to Accept.

This comment is submitted on behalf of the high voltage task to provide additional substantiation as
directed by the Correlating Committee.

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

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

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

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

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

Affirmative: 10  Negative: 1
1  Coghill, P.

FERRARO, J.:  It is recognized that increasing voltage from 600 volts to 1000 volts may be applicable to specific
installations. However, adequate technical substantiation has not been provided to support the change in this Article.
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Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
9-24     Log #1282  NEC-P09

_______________________________________________________________________________________________
Elliot Rappaport, Electro Technology Consultants

9-29
Accept proposal.

The Panel Statement indicates that the issue is one of education and not terminology.  When the
terminology does not reflect the core requirement, then education becomes difficult.

The term “equipment grounding conductor” has a definite purpose that is not uniquely expressed in the term, i.e. “bond
the equipment to a terminal at the source of voltage”.  As a result, there is a misconception that “grounding”, without
bonding to the source, will make a system safe.  On the contrary, connecting equipment to ground without providing the
bonding connection back to the source can make equipment less safe by increasing the time to clear the fault.

There is generally insufficient significance placed on the importance of bonding over grounding.  Bonding provides
sufficient ground fault current back to the source of voltage to operate an overcurrent device and clear the fault quickly.
Connection to ground limits the voltage to ground on normally non-current-carrying parts during non-fault conditions.
During fault conditions, the value of grounding is minimal since the primary safety concern is to remove the fault voltage
as quickly as possible.  A path to ground for fault current is not necessary since ground fault current must return to the
source of voltage, not to ground.

Renaming this conductor as an “Equipment Bonding Conductor (EBC)” will clarify that the primary purpose of this
conductor is to bond to the source in order to provide a known path for ground fault current that will facilitate rapid fault
clearing.

It is recognized that the term “EGC” has been in use for a long time and that changing it to EBC will cause some
concerns including changing written literature that uses the EGC term. After the initial period of understanding, users will
correctly understand the purpose of this conductor and this will enhance the safety of personnel.

Reference to a “nightmare of revisions and changes” is not appropriate where safety is concerned.  Documents need
only be changed when revisions become necessary.  Having the bonding conductor connected to the ground rather than
to the source, as implied by the terminology, is a safety issue that is not “thoroughly ingrained” as witnessed by the
number of questions raised at inspectors’ code sessions and code classes.

The fundamental purpose of this and companion proposals is 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.

The submitter suggests that there is a misconception in the industry as to the purpose of equipment
grounding conductors, due to the words used in the NEC, without providing any substantive proof or evidence. This
debate has been recently completed with no desired change as a result. Proper education of the installer will prove
worthy over a modification of terms in the NEC. The panel concludes that CMP 5 should take the lead on this issue.

Affirmative: 9  Negative: 2
1  Coghill, P.

SENGUPTA, S.:    The submitter's substantiation clearly addresses the requirement of a conductor to provide an
effective ground fault current path.  Equipment Bonding Conductor (EBC) establishes the path for fault clearance.

YOUNG, R.:  The term "equipment grounding conductor" should be replaced with the term "equipment bonding
conductor" throughout the NEC  - it's a better definition of what is being done.  The definition in Art 100 would have to be
changed. This conductors purpose is primarily a bonding function and should be described as such.  We need to moved
towards wording used by the international community and that also will be better understood by those who are new to
the electrical industry where the use of these existing terms can be confusing.  There has been been no technical
reason for rejecting this change.   This conductor has always provided a bonding function but does not necessarily
always provide a grounding function ( such as in the case of a portable generator installed on a separately  derived
system).

16Printed on  1/28/2013



Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
9-25     Log #1252  NEC-P09

_______________________________________________________________________________________________
John Masarick, Independent Electrical Contractors, Inc.

9-32
I recommend the following changes be made to  article 314.15 for the issue described in proposal

9-32.
In damp or wet locations, drainage openings not larger than 6 mm (1/4 in.) shall be

permitted to be installed in the
field in accordance with the manufacturer’s instructions.   In  wet locations, boxes, conduit bodies, and fittings shall be
placed or
equipped so as to prevent moisture from entering or accumulating within the box, conduit body, or fitting. Boxes, conduit
bodies, and fittings installed in
wet locations shall be listed for use in wet locations.

Article 314.15 as it presently stands is very confusing and misleading. When a product is tested by a
testing laboratory there is a very different interpretation for “Suitable for Damp Locations” and Suitable for “Wet
Locations”   Currently article 314.15 appears to treat both damp and wet the same.

The comments suggests drainage openings are only relevant to damp locations, and concerns
related to locating or placing boxes, conduit bodies, and/or fittings to prevent moisture from entering or accumulating is
only relevant to wet locations.  While damp and wet locations are different environments, each require consideration to
concerns related to drainage and selection and placement of boxes, conduit bodies, and fittings.  The application of
these requirements to both damp and wet locations is appropriate.

See panel action and statement on Comment 9-26

Affirmative: 11
1  Coghill, P.
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Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
9-26     Log #1560  NEC-P09

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

9-35
Accept the proposal wording in principle. Revise text to read as follows:

In damp or wet locations, boxes, conduit bodies, and fittings shall be placed or equipped so as to prevent moisture
from entering or accumulating within the box, conduit body, or fitting. Approved drainage openings not larger than 6 mm
(¼ in.) shall be permitted to be installed in the field. Boxes, conduit bodies, outlet box hoods, and fittings installed in wet
locations shall be listed for use in wet locations.

The panel action is too restrictive. Very few manufacturers adequately address field condensation
issues with instructions that will comply with the provision as CMP 9 worded it. However, some control may be needed.
This comment adds a requirement to install in “approved” locations, thereby requiring an express finding on the part of
the inspector. It is strongly suggested that NEMA companies and testing laboratories review instructions and relevant
product standards in this area. After, say two cycles, this topic could then be revisited and the “approved” parameter
could be changed to match the ROP wording. Anyone who has opened an outdoor aluminum threaded box and seen
the effects of standing water (from condensation and not from inadequate sealing) within understands the necessity for
practical relief now, instead of waiting for instructions to catch up to this. CMP 9 did the right thing in the 1996 cycle
when it expressly allowed this practice and should do so again. This comment includes the outlet box hood wording
accepted as part of proposal 9-33 for completeness.

Revise the wording to read as follows:
"In damp or wet locations, boxes, conduit bodies, and fittings shall be placed or equipped so as to prevent moisture

from entering or accumulating within the box, conduit body, or fitting.  Boxes, conduit bodies, outlet box hoods, and
fittings installed in wet locations shall be listed for use in wet locations. Approved drainage openings not larger than 6
mm (1/4 in.) shall be permitted to be installed in the field in boxes or conduit bodies listed for use in damp or wet
locations. For installation of listed drain fittings, larger openings are permitted to be installed in the field in accordance
with manufacturer’s instructions."

CMP-9 accepts the submitter’s revision to requirement text but determined the new text should be
placed at the end of the section and added the text “in boxes or conduit bodies for use in damp and wet locations”. This
ensures that holes are not drilled in listed fittings and listed outlet box hoods. There is no substantiation provided for
allowing such openings to be drilled in listed fittings and listed outlet box hoods. This would introduce many more
variables that would need further consideration. An additional statement was added for Listed drain fittings which may
require larger holes according to manufacturer’s instructions. Drain fittings have been customized for use in certain
installations, such as the food and beverage industry, that cannot permit moisture to simply drain out of a box. It must be
drained away to a suitable location. When such a fitting is used, limiting the opening hole size to 6mm (1/4 in.) can result
in too much constriction that would inhibit flow.

Affirmative: 11
1  Coghill, P.
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Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
9-27     Log #1091  NEC-P09

_______________________________________________________________________________________________
Gregory J. Steinman, Thomas & Betts Corporation

9-37
This proposal should be held for further study.

Reference Proposal 3-70 for Section 300.15. CMP 3 in their panel statement to support their reject
position noted a fact finding study is needed to allow new technology into the NEC. CMP 9 needs to coordinate their
position and obtain all the implications of the new technology before allowing this "connector fitting" as an option.

The new text provides a limitation that a clamp assembly be listed and marked for use with a
specific nonmetallic box.  The new rule then provides guidance on box fill requirements that apply to such listed
assemblies.  The listing of the assembly with its integral enclosure for the terminal (which is a separate housing from the
outlet box, but is an ancillary part of the overall listed assembly) addresses the efficacy of the system to provide a
suitable wiring method.  See Panel Action on Comment 9-20.

Affirmative: 11
1  Coghill, P.

_______________________________________________________________________________________________
9-28     Log #356  NEC-P09

_______________________________________________________________________________________________
Vince Baclawski, National Electrical Manufacturers Association (NEMA)

9-37a
Delete the proposed text for new 314.16(A)(3).

This Panel proposal should be rejected. See NEMA comments to the Panel Actions on Proposals 17-30
and 18-68 and the explanation of negative from T. Blewitt on the Panel Action to Proposal 17-30.

Affirmative: 11
1  Coghill, P.
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Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
9-29     Log #1561  NEC-P09

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

9-37a
Accept the proposal in principle. Revise text to read as follows:

(3) Luminaire Canopies. Where a luminaire or paddle fan canopy is marked with its volume in accordance with 410.20
or 422.19, the marked volume shall not be counted as part of the volume of the box to which it is mounted. The marked
canopy volume shall be compared with the volume required for the luminaire or ceiling-suspended (paddle) fan supply
wires in accordance with Table 314.16(B) in order to determine whether additional volume in the box is required to
accommodate the luminaire supply wires.

CMP 17 is imposing similar rules in Article 422 and this provision needs to be correlated with that
action. This wording lines up with the panel proposal that addressed luminaires, but includes paddle fans.

NEMA recognizes that 314.16(B)(1) already addresses the accommodation of fixture wires that are
part of the construction of luminaires and ceiling-suspended (paddle) fans. See panel actions and statements on
Comments 9-28, 17-10, & 18-32.

Affirmative: 11
1  Coghill, P.

_______________________________________________________________________________________________
9-30     Log #17  NEC-P09

_______________________________________________________________________________________________
Jericho Housman, SD Housing Development Authority

9-38
Revise text to read as follows:

For each yoke or strap containing one or more devices or equipment, a double volume allowance in accordance with
Table 314.16(B) shall be made for each yoke or strap based on largest conductor connected to a device(s) or
equipment supported by that yoke or strap.

Where a Ground-Fault Circuit Interrupter receptacle device is used, a triple volume allowance in accordance with Table
314.16(B) shall be made based on largest conductor connected to device.

The existing language is modified to eliminate box over-fill based on the large size of the Ground-Fault
Circuit Interrupter receptacle device(s).

The double volume allowance placed in the NEC in the 1990 cycle was originally intended to only
apply to dimmers and ground-fault receptacles. However, subsequent discussion substantiated that the final device
installed in a box was often determined after the rough inspection and final wall finish was complete. Therefore the
decision was made to make the allowance apply generally. The substantiation in this proposal, and in countless other
similar proposals over the years, supports the concept of a single allowance for all but certain devices, as was originally
proposed in the 1987 cycle. It does not support a triple allowance for devices.

Affirmative: 11
1  Coghill, P.
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_______________________________________________________________________________________________
9-31     Log #1166  NEC-P09

_______________________________________________________________________________________________
Carlo Compagnone, Jr., Compa Covers, Inc.

9-41
This proposal should be accepted.

The NEC contains provisions for protecting the wiring at all points of vulnerability throughout the
construction process. Blatantly, however, the NEC fails to ensure the integrity of the wiring once it reaches the outlet
box. At this point, wires sit exposed for months, while various tradesmen work, subjecting the wiring in the outlet boxes
to damage from plaster, power routers, insulation and paint contamination. This is a problem that must be addressed by
the NEC with specificity that includes a mandatory provision for protecting wiring within the electrical outlet box.

The Panel statement acknowledges the vulnerability of electrical equipment during the construction phase and the
need to protect this equipment. The Panel states that the focus should be on compliance of the final installation, and not
on how to protect this vulnerable electrical equipment, however this proposal is not in regard to equipment- it is  in
regard to the unprotected wiring inside the outlet box.

While there are broad provisions contained in the NEC for safequarding all electrical equipment and connections from
damage and contamination, these provisions are not specific enough. For instance, Section 110.12, which provides that
the equipment must be installed in a "neat and workmanlike manner," and states that 'there shall be no damaged parts
that may adversely affect safe operation or mechanical strength of the equipment. . . ." The concept that electrical
equipment be neat and workmanlike is unenforceable, and ultimately meaningless. In addition, despite its use of the
word "equipment," Section 110.12 is not broad enough to address the concerns raised in Proposal 9-41. Nowhere in
Section 110.12 is there a reference to wiring or the protection of wiring within electrical outlet boxes during the
construction phase. The section only refers to equipment, including, "busbars, wiring terminals, insulators, and other
surfaces. . . ." It is not enough to assume Section 110.12 requires the protection of wiring in electrical boxes.

The concept of providing specific solutions for the protection of wiring is not foreign to the NEC, which mandates
prescriptive requirements upon all areas of the wiring, except for wiring within the electrical outlet box. For example,
Article 300 provides for very detailed methods of safeguarding cables which are subject to damage during the
construction phase. Article 300.4 requires the installation of a nail plate where cable wiring is subject to nail or screw
penetration. Article 300.4(B)(1) requires installation of bushings or grommets on all metal edges of punched out or
factory-installed holes. If an electrician does not meet these Code requirements, wires are damaged and the inspection
is deemed a failure.

The Panel indicates that they do not want inspectors to go out of their way during inspections, showing more concern
for the comfort of the inspector than for safety. The Panel completely disregards the actual practice of inspectors, who
do not inspect each and every box. Unless there is a specific method imposed for protecting the interior of the electrical
box, there will continue to be safety issues.

In essence, the Panel is simply hoping for the best, rather than requiring it. Unfortunately, in reviewing the statistics,
this is not good enough. Specifically, many home fires arise from faulty premises wiring group equipment resulting from
damage to wiring within the electrical outlet box. According to statistics provided by the national Fire Protection
Association ("NFPA"), there was no improvement over three (3) years relative to non-confined home structure fires. In
2006, there were 16,380 reported U.S. non-confined home structure fires, with 145 civilians dead and 458 civilians
injured. (Please see "Home Electrical Fires," John R. Hall, Jr., March 2009, National Fire Protection Association) In
2009, there were 13,080 reported U.S. non-confined home structure fires, with 113 civilian deaths and 438 civilians
injured. (Please see "Home Electrical Fires," John R. Hall, Jr., January 2012, National Fire Protection Association)
Despite the decrease in the number of reported non-confined home structure fires, just 32 less civilian deaths and 20
less civilian injuries were reported.

In leaving this area of the NEC open to interpretation, with no specific mandate for how to protect the integrity of the
electrical wiring within the outlet box during construction, the NEC simply fails to safeguard persons and property. This is
unacceptable.

See panel statement on comment 9-18.

Affirmative: 11
1  Coghill, P.
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_______________________________________________________________________________________________
9-32     Log #1373  NEC-P09

_______________________________________________________________________________________________
Vince Baclawski, National Electrical Manufacturers Association (NEMA)

9-67
Accept the panel action but replace the text for clarity and editorially revise the entire subsection:

Listed Bboxes or listed conduit bodies of dimensions less than those required in 314.28(A)(1)
and (A)(2) shall be permitted for installations of combinations of conductors that are less than the maximum conduit or
tubing fill (of conduits or tubing being used) permitted by Table 1 of Chapter 9,. provided the box or conduit body has
been listed for, and is permanently marked with, the maximum number and maximum size of conductors permitted.

The conductor fill  for  listed conduit bodies of dimensions less than those required in 314.28(A)(2) and having a radius
of the curve to the centerline not less than as indicated in Table 2, Chapter 9 for one shot and full shoe benders shall be
limited only to Table 1 Chapter 9 as applied to entering raceways. These conduit bodies shall be marked to show they
have been specifically evaluated in accordance with this provision.

Listed conduit bodies of dimensions less than those required in 314.28(A)(2) having a radius of the curve to the
centerline not less than as indicated in Table 2, Chapter 9 for one shot and full shoe benders, shall be permitted for
installations of combinations of conductors permitted by Table 1 of Chapter 9. These conduit bodies shall be marked to
show they have been specifically evaluated in accordance with this provision.

Where the permitted combinations of conductors for which the box or conduit body has been listed are less than the
maximum conduit or tubing fill permitted by Table 1 of Chapter 9, the box or conduit body shall be permanently marked
with the maximum number and maximum size of conductors permitted.

The text proposed by the panel action is difficult to interpret and may introduce unintended confusion.
The term “conductor fill”, if introduced into this Section could create confusion with the requirement in Section
314.16(B)(1). The term “combinations of conductors” is used in the present text of 314.28(A)(3) and is appropriate as
the subject for this new text.
Use of the strong terminology “shall be limited only by”, could be interpreted as precluding the requirement in
314.16(B)(1) for these conduit bodies. The qualifier “as applied to entering raceways” does not sufficiently mitigate the
risk of potentially widespread misinterpretation.
Finally, the panel’s action eliminated, without explanation, the important provision that relieves conduit bodies having
this provision from the marking requirement included in the present text. The recommended text maintains the present
requirement for conduit bodies without this unique provision and editorially isolates its application in order to avoid the
potential for misinterpretation that that marking applies in all cases of conduit bodies having smaller dimensions.

Affirmative: 11
1  Coghill, P.
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_______________________________________________________________________________________________
9-33     Log #725  NEC-P09

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

9-68
Continue to Accept.

This comment is submitted on behalf of the high voltage task to provide additional substantiation as
directed by the Correlating Committee.

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

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

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

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

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

Affirmative: 10  Negative: 1
1  Coghill, P.

FERRARO, J.:  It is recognized that increasing voltage from 600 volts to 1000 volts may be applicable to specific
installations. However, adequate technical substantiation has not been provided to support the change in this Article.
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9-34     Log #1015  NEC-P09

_______________________________________________________________________________________________
Mike Holt, Mike Hold Enterprises

9-68
Revise text to read as follows:

For conductors sized 4 AWG and larger, Hhandhole enclosures shall be sized in accordance…(remainder
unchanged)

The enclosures covered in this article are typically only required to comply with Section 314.28 when
the conductors in the enclosure are 4 AWG and larger. This section seems to require compliance with those provisions
regardless of size.

The comment contains information hat has not had public review. This is not in compliance with the
NEC Style Manual.

Affirmative: 11
1  Coghill, P.

HARTWELL, F.:  The panel statement was reported incorrectly. The compliance violation was with respect to the
Regulations Governing Committee Projects. This was the statement from the floor, with the expectation that someone
would look up the specific provision.
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9-35     Log #724  NEC-P09

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

9-28
Continue to Accept.

This comment is submitted on behalf of the high voltage task to provide additional substantiation as
directed by the Correlating Committee.

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

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

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

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

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

Affirmative: 10  Negative: 1
1  Coghill, P.

FERRARO, J.:  It is recognized that increasing voltage from 600 volts to 1000 volts may be applicable to specific
installations. However, adequate technical substantiation has not been provided to support the change in this Article.
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David H. Kendall, Thomas & Betts Corporation

9-28
Proposal 9-28 should be rejected.

Panel 9 should reconsider accepting this proposal. Panel Member Ferraro is correct in his negative
ballot and statement. There was not technical substantiation to allow wiring methods over 600 volts to 1000 volts 10
become a part of 314 Part I, II and III. Leaving 314 Part IV at 600 volts does not affect unique applications in later
articles of the NEC.

The panel disagrees with the submitter’s assertion of insufficient substantiation which is contrary to
the work of the task group working on this issue.

Affirmative: 10  Negative: 1
1  Coghill, P.

FERRARO, J.:  It is recognized that increasing voltage from 600 volts to 1000 volts may be applicable to specific
installations. However, adequate technical substantiation has not been provided to support the change in this Article.
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9-70
Continue to Accept.

This comment is submitted on behalf of the high voltage task to provide additional substantiation as
directed by the Correlating Committee.

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

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

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

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

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

Affirmative: 10  Negative: 1
1  Coghill, P.

FERRARO, J.:  It is recognized that increasing voltage from 600 volts to 1000 volts may be applicable to specific
installations. However, adequate technical substantiation has not been provided to support the change in this Article.
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9-71
Continue to Accept.

This comment is submitted on behalf of the high voltage task to provide additional substantiation as
directed by the Correlating Committee.

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

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

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

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

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

Affirmative: 10  Negative: 1
1  Coghill, P.

FERRARO, J.:  It is recognized that increasing voltage from 600 volts to 1000 volts may be applicable to specific
installations. However, adequate technical substantiation has not been provided to support the change in this Article.
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9-72
Continue to Accept.

This comment is submitted on behalf of the high voltage task to provide additional substantiation as
directed by the Correlating Committee.

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

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

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

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

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

Affirmative: 10  Negative: 1
1  Coghill, P.

FERRARO, J.:  It is recognized that increasing voltage from 600 volts to 1000 volts may be applicable to specific
installations. However, adequate technical substantiation has not been provided to support the change in this Article.
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Continue to Accept.

This comment is submitted on behalf of the high voltage task to provide additional substantiation as
directed by the Correlating Committee.

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

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

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

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

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

Affirmative: 10  Negative: 1
1  Coghill, P.

FERRARO, J.:  It is recognized that increasing voltage from 600 volts to 1000 volts may be applicable to specific
installations. However, adequate technical substantiation has not been provided to support the change in this Article.
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Stephen L. Herman, Pittsburg, TX

9-79
A grounded conductor shall be installed at any switch location that is supplied with a continuous

ungrounded source of power.
I am writing concerning 404.2(C). I understand the concern about using grounding conductors as the

return path for such electronic devices as motion detectors or occupancy sensors. I believe that the requirement
concerning grounded conductors at a switch location can be solved in a much simpler way than the way that it is stated
in the present code. As far as I am aware, electronic sensing devices must have a continuous power source to operate.
A grounded conductor could be required at any switch location that is supplied with a continuous ungrounded source.
This would require a grounded conductor at any single-pole switch and any three-way switch that contains a continuous
source of power. In this way, a grounded conductor is not required in locations that cannot be connected to electronic
devices because there is no continuous source of power to operate them.

The proposal is too broad and incomplete. See panel action and statement on Comment 9-44.

Affirmative: 11
1  Coghill, P.

_______________________________________________________________________________________________
9-42     Log #244  NEC-P09

_______________________________________________________________________________________________
Stephen L. Herman, Pittsburg, TX

9-79
Revise text to read as follows:

A grounded conductor shall be installed at any switch location that is supplied with a continuous ungrounded source of
power.

At present, 404.2(C) requires a grounded conductor at any switch location. My understanding is that
this requirement was made because of the practice of using grounding conductors to supply the neutral for electronic
devices such as motion detectors or occupancy sensors. All of these devices require a continuous source of power to
operate. If there is no continuous source of power, the electronic device cannot be installed. Therefore, the requirement
for a grounded conductor to be present at any switch location could be amended to requiring a grounded conductor to
be present at locations where there is a continuous source of power.

The proposal is too broad and incomplete. See panel action and statement on Comment 9-44.

Affirmative: 11
1  Coghill, P.
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James F. Williams, Fairmont, WV

9-87, 9-89
Revise text to read as follows:

Where switches control lighting loads supplied by a grounded general
purpose branch circuit, the grounded circuit conductor for the controlled lighting circuit shall be provided at the switch
location.

404.2(C) specifies “the grounded circuit conductor for the controlled lighting circuit” so repeating the “of
the lighting circuit” is not needed in exception 3
Exceptions 1, 2, & 3 all do not require the grounded conductor, so they should say it in the same way. Using the same
phrase for the same concept reduces confusion.

.
See panel action and statement on Comment  9-44 which meets the intent of the submitter.

Affirmative: 11
1  Coghill, P.
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Phil Simmons, Simmons Electrical Services

9-82
Revise 404.2(C) in the 2014 NEC ROP Draft as follows:

The grounded circuit conductor for the controlled lighting circuit shall be
provided at the location where switches control lighting loads that are supplied by a grounded general purpose branch
circuit, the grounded circuit conductor for the controlled lighting circuit shall be provided at the switch location. for other
than the following:

1. Where conductors enter the box enclosing the switch through a raceway, provided the raceway is large enough for
all contained conductors, including a grounded conductor.

2. Where the box enclosing the switch is accessible
3. Snap switches with integral enclosures complying with 310.15(B)(3)(a)
4, Door jamb switches
5. For other than a single switch that can detect occupancy in a contiguous area
6. Where lighting in the area is controlled by automatic means.
5. Statement of Problem and Substantiation for Comment:

An attempt is made to simplify the rule and eliminate the lengthy and confusing exceptions.
The opening paragraph is changed editorially to improve the structure and be complimentary to the list of exceptions

that follow it.
The exceptions are rewritten into a simplified list format. The list includes door jamb switches since the Panel in its

statement on Proposal 9-83 indicates a grounded conductor should not be required for them.
It is intended that the concepts in Exceptions 1 through 3 in the 2014 NEC ROP Draft be included in the list.

Revise text to read as follows:
(C) Switches Controlling Lighting Loads. The grounded circuit conductor for the controlled lighting circuit shall be
provided at the location where switches control lighting loads that are supplied by a grounded general purpose branch
circuit, for other than the following:
1. Where conductors enter the box enclosing the switch through a raceway, provided the raceway is large enough for all
contained conductors, including a grounded conductor.
2. Where the box enclosing the switch is accessible for the installation of an additional or replacement cable without
removing finish materials.
3. Snap switches with integral enclosures complying with 300.15(E).
4. Where a switch does not serve a habitable room or bathroom.
5. Where multiple switch locations control the same lighting load such that the entire floor area of that room or space is
visible from the single or combined switch locations.
6. Where lighting in the area is controlled by automatic means.
7. A switch controlling a receptacle load.

CMP-9 accepts the submitter’s change to the list format and makes the following changes to cover
existing requirements in proposal 9-89 which were omitted:
1.  Added #7
2.  In #5, the panel reverted to the exception text accepted as part of proposal 9-89 which allows for more than one
location to be required to have the grounded circuit conductor.
The panel rejects the use of the term “door jamb switches” to cover switch locations that do not serve a habitable room
and reverted to the current text. CMP-9 assumes the listing of the second #5 on the comment was an editorial error and
deleted the text.
3. Corrected the reference in #3.
4. CMP 9 agrees that switch locations not in the illuminated area should have a grounded connection to support some
dimmers and therefore the allowance was not included in the final panel action. See Proposal 9-89.

Affirmative: 11
1  Coghill, P.

33Printed on  1/28/2013



Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
9-45     Log #147  NEC-P09

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

9-89
It was the action of the Correlating Committee that the panel reconsider the new Exception No. 2

regarding the use of the words "most areas" with respect to enforceability.

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

The panel has implemented the changes requested. See panel action and statement on Comment
9-44.

Affirmative: 11
1  Coghill, P.

_______________________________________________________________________________________________
9-46     Log #1546  NEC-P09

_______________________________________________________________________________________________
Frederic P. Hartwell, Rep. Massachusetts Electrical Code Advisory Committee

9-89
Accept the proposed CMP 9 action in principle. Revise the first sentence as accepted by CMP 9 to

read as follows:
Where multiple switch locations control the same lighting load in an interior room or space, a grounded circuit

conductor of the controlled lighting circuit shall not be required be installed at each such location if one has been
provided at one or more switching points that is (are) visible from most areas within the rooms including all principal
entry points. one or more switch location(s) such that the entire floor area of that room or space is visible from the single
or combined switch locations.

This wording restates the first sentence in positive text and addresses the concerns of the Correlating
Committee relative to imprecise language and enforceability. Occupancy sensor switches are readily available in
three-way configurations that will provide the required coverage.

See panel action and statement on Comment 9-44.

Affirmative: 11
1  Coghill, P.
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Vince Baclawski, National Electrical Manufacturers Association (NEMA)

9-97
Revise text to read as follows:

(C) Multipole Snap Switches. A multipole, general-use snap switch shall not be permitted to be fed from more than a
single circuit unless it is listed and marked as a two-circuit or three-circuit switch. , or unless its voltage rating is not less
than the nominal line-to-line voltage of the system supplying the circuits.

NEMA respectfully requests the code panel to reconsider its action.
CMP 9 has taken a position on design and certification of switches by stating that the use being cited is “. . safe or ought
to be”.  They have also stated “. . UL will have to revisit the Guide Card information, and the problem will disappear “
and “that the majority of snap switches comply with all the requirements, and the provisions are routinely being used in
the field without incident.”
There may have been installations in the field that “worked”, but that doesn’t mean they were safe or complied with all
the requirements.  They were likely operating well below their maximum ratings and number of use cycles.   The test
standard for this product includes a high current overload test and 30,000 cycles of full load endurance.   As requested
by the panel, UL did revisit this subject through the STP process and determined that the products have NOT been
tested for this application and may not be safe.  This was determined by the manufacturers of the products and UL.
These are certainly “experts” on the subject.
We must not lose site of the basic requirement for safety as stated in the initial sentence of article 404.8(C) that
multipole, general-use snap-switches shall NOT be fed from more than one circuit.  The requirement unless “. . listed
and marked as a two-circuit or three-circuit switch”  is the only safe use of these products.
It is now the responsibility of the code panel to provide for a safe installation.   The fact that it was in the code
unchallenged for one cycle is not a good reason to promote a practice that is not safe.  It was simply “missed”.  It was
responded to late in the 2011 cycle and again in the 2014.  Delaying the removal of this practice because it was missed
the first time around does not make it any safer.  The UL requirements for listing and marking 2 and 3 circuit switches
have been in existence a long time.  They were recently reviewed and clarified at the request of the code panel.  The
NEC requires that these products be used within their listing.

Affirmative: 10  Negative: 1
1  Coghill, P.

HARTWELL, F.:  Please refer to the Explanation of Negative Vote on Comment 9-49.

RUPP, B.: NEMA supports the panel action on this Comment. This change will increase the level of safety in the use
of multipole snap switches by ensuring that they are installed and used in accordance with their ratings and applications
for which they are designed by their manufacturers and listed. This revision by Comment 9-47 will remove explicit and

implicit correlation conflicts of existing NEC® 404.8(C) with NEC® 110.3(B), 404.14, and 404.15.
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_______________________________________________________________________________________________
Charles S. Kurten, UL LLC

9-97
Revise text to read as follows:

(C) Multipole Snap Switches. A multipole, general-use snap switch shall not be permitted to be fed from more than a
single circuit unless it is listed and marked as a two-circuit or three-circuit switch. , or unless its voltage rating is not less
than the nominal line to line voltage of the system supplying the circuits.

UL does not support the panel action to reject proposal 9-97.
The Standards Technical Panel (STP) for ANSIIUL20, the Standard for General Use Snap Switches, unanimously

supported the "2-circuit and 3-circuit" switch requirements, which were added to the Standard on February 17,2012.
These requirements, which are provided below (in legislative format), require testing with multiple supplies and loads.
Switches suitable for such applications are marked to indicate suitability for use on "2-circuit and 3-circuit" installations:

2.18 TWO- OR THREE-CIRCUIT SWITCHES - Consists of up to a three pole switch. intended to be installed on
multiple or multi-phase branch circuits controlling multiple or multi-phase loads of no more than 120 V to ground and 240
V line to line, 240 V total per circuit.

5.5.3 With reference to the requirement in Clause 5.5.1, it is impracticable to describe the details of connections that
must be made in order to obtain all operating conditions because of the different arrangements of terminals of switches
of various manufacturers. The connections to a switch in the test circuit shall be such that the load controlled will have
the same position, relative to the switch and the supply that it will have in actual service.

Two- and three-circuit switches are tested simultaneously with multiple supply and loads present to represent actual
service conditions and shall be marked in accordance with Clause 7.2.4.

7.2.4 A general-use switch that is intended for the control of two or three circuits shall be marked "(2 or 3) Circuit
Switch - 240V max between circuits", or equivalent. In addition, a circuit diagram showing the intended multiple
connections shall be provided either on the switch, the smallest carton in which the switch is packaged, on the card in
the case of a blister pack, or on a stuffer sheet packaged with each individual switch.

UL supports the original proposal to remove the provision in 404.8(C), noting that the stated use is addressed by the
product Standard, and is validated by ratings which are marked on the product.

See panel action on Comment 9-47.

Affirmative: 10  Negative: 1
1  Coghill, P.

HARTWELL, F.:  Please refer to the Explanation of Negative Vote on Comment 9-49.
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_______________________________________________________________________________________________
David Lutz, Hubbell Inc.

9-97
Revise text to read as follows:

Hubbell requests that Code  Panel 9 reconsider its action and Accept the proposal as written to delete the text as shown
below.
(C) Multipole Snap Switches. A multipole, general-use snap switch shall not be permitted to be fed from more than a
single circuit unless it is listed and marked as a two-circuit or three-circuit switch. , or unless its voltage rating is not less
than the nominal line-to-line voltage of the system supplying the circuits.

This 2 circuit allowance has been in the code in error for 2 cycles now and the problem must be
corrected.  Hubbell Incorporated produces multipole switches that are UL listed for single circuit use.  We also have UL
listing for 2 circuit multipole switches.  I can assure you that the testing for a 2 circuit rating is very different than the test
for single circuit listing.  The 2 circuit device must demonstrate the ability to control 2 independent circuits and loads.
Each set of contacts sees maximum load make and break operations with full potential to arc between circuits.  A
standard 1 circuit switch only breaks 1 load thus it shares the maximum load over 2 sets of contacts.
This panel has stated that “. . the majority of snap switches comply with all the requirements, and the provisions are
routinely being used in the field without incident.”
This code panel cannot possibly know how Hubbell switches are designed tested.  Our single circuit mutipole switches
have NOT been designed or tested for use on 2 circuits.  This UL standard has required special marking and testing for
2 or 3 circuit switches for decades.  Hubbell has a listed 2 circuit switch, properly tested and marked.
Just because a device was installed and appears to work without incident does not mean it is safe to do so.  This code
is founded on the premise of using products in accordance with the manufacturer’s instructions and UL listing.
The panel asked UL to review the situation last cycle and they did.  The results clearly indicated that 2 circuit switches
were very different than single circuit and required special testing and marking. The manufacturers and UL have clearly
stated that it is not safe to use a single circuit switch on multiple circuits.  This is exactly what the code has always
required except for this incorrectly added alternative.
There is overwhelming expert evidence that this practice is NOT safe verses anecdotal evidence of some use in the field
without incident.  Because some devices have been used in a manner that violates the code, the manufacturer’s
instructions and the product listing, that certainly does not mean it is safe.
Is this code panel overriding the manufacturer’s specifications and the UL listings?  Does this code panel have the
knowledge regarding the design and testing of every multipole switch manufactured and will now assume liability for this
action if there is an incident?
Hubbell strongly urges this code panel to reconsider its rejection and accept the proposal to return the code to it former
“safe” requirement.

See panel action on Comment 9-47.

Affirmative: 10  Negative: 1
1  Coghill, P.

HARTWELL, F.:  The comment should have been rejected. The entire point of the prior actions in the two previous
code cycles was to compel a change in the product standard. Members of CMP 9 should bear in mind that a multipole
switch can be used by right to control a load that includes a neutral connection. Such loads have loads on the poles of
the switch that differ in degrees that cannot be known to the switch manufacturer. If the product standard does not take
such unequal loading into account, then there is indeed a safety issue, one that can only be cured by making the
requirements for 2- and 3-circuit listed switches, more fully described in this comment, mandatory for all multipole
switches. If the comment is indeed rejected, then UL will be forced to make that change, even at the expense of a file
review for the manufacturers covered by UL 20.
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_______________________________________________________________________________________________
Jerry Feagans, City of St. Louis

9-89
Add new sentence to 110.13(A) to read:

Electrical equipment shall be secured with an approved fastening device. The use of drywall screws shall not be used
to a accomplish the securing of electrical equipment.

The proposal was to add that drywall screws could not be used for securing switches. The information
should be located in 110.13(A) for mounting and cooling of equipment. In this section it would apply to all equipment
throughout the Code and would not be needed in each Article.

.
The panel cannot entertain this change. It needs to come in at the proposal stage and should be

directed to Panel 1. See panel action on Comment 9-52 which meets the intent of the submitter as it relates to Chapter
4.

Affirmative: 11
1  Coghill, P.

_______________________________________________________________________________________________
9-51     Log #1175  NEC-P09

_______________________________________________________________________________________________
Dean C. Hunter, Menagha, MN

9-98
Delete text as follows:

Screws used for the purpose of attaching a snap switch to a box, shall be either machine screws matching the thread
gage or size that is integral to the box or in accordance with the manufacturer's instructions.

The proposal should be rejected.
The NEC has language to address the mounting of switches. Section 110.3(B) addresses the manufacturers listing and

labeling requirements. NEC 404.9(B)(1) covers the provision for using the yoke of the switch with metal screws to a
grounded metal box.

For many cycles the NEC has made it clear that grounding and bonding can NOT be accomplished with the use of a
drywall screw (NEC 250.8(A)).

Accepting this proposal we will open the door for more proposals that mention every type of screw ever manufactured
when it is very obvious to the installers and the AHJ that drywall screws may not be utilized. The submitter has stated
that "drywall screws are not acceptable; they may cause damage to the box and inadequate support for the device". All
these issues can be enforced by the current addition of the NEC for applicable installations.

A drywall screw may be accepted in certain installations (i.e.: non-metallic boxes with stripped out threads.) Let the
discretion be based on the installation and judgment of the AHJ.

The requirement in Section 110.3(B) does not address the problem identified by the Proposal 9-98
since the manufacturers listing and labeling requirements do not address screw replacement during installation.

Affirmative: 11
1  Coghill, P.
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_______________________________________________________________________________________________
Vince Baclawski, National Electrical Manufacturers Association (NEMA)

9-98
404.10(B) should be revised to read as follows:

Screws used for the purpose of attaching a snap switch to a box, shall be of the type provided with a listed snap
switch, or machine screws having 32 threads per inch, or part of listed assemblies or systems, in accordance with the
manufacturer’s instructions.

NEMA supports the intent to eliminate the use of drywall screws for mounting receptacles, but the code
text would eliminate other listed assemblies that do not use machine screws. Additionally, the revised text should
correlate with CMP18 panel action and NEMA Comment on proposal 18-30. Therefore, NEMA would support the
modified proposal above.

Affirmative: 11
1  Coghill, P.
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_______________________________________________________________________________________________
James T. Dollard, Jr., IBEW Local 98

9-99
Continue to Accept.

This comment is submitted on behalf of the high voltage task to provide additional substantiation as
directed by the Correlating Committee.

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

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

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

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

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

Affirmative: 10  Negative: 1
1  Coghill, P.

FERRARO, J.:  It is recognized that increasing voltage from 600 volts to 1000 volts may be applicable to specific
installations. However, adequate technical substantiation has not been provided to support the change in this Article.
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_______________________________________________________________________________________________
James T. Dollard, Jr., IBEW Local 98

9-103
Continue to Accept in Principle.

This comment is submitted on behalf of the high voltage task to provide additional substantiation as
directed by the Correlating Committee.

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

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

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

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

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

Affirmative: 10  Negative: 1
1  Coghill, P.

FERRARO, J.:  It is recognized that increasing voltage from 600 volts to 1000 volts may be applicable to specific
installations. However, adequate technical substantiation has not been provided to support the change in this Article.
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_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

9-103a
It was the action of the Correlating Committee that this proposal be reconsidered and correlated

with the panel action on Proposal 9-110.
See the Correlating Committee action on Proposal 9-110.
It was also the action of the Correlating Committee that the list in 408.3(F) be numbered consecutively, i.e., (1) through

(5).
In addition, the Correlating Committee directs that the panel clarify whether the action was to delete the existing

Informational Note after (E), Exception, since both proposals have not included the Informational Note from the existing
Code.

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

The changes to the text within Proposal 9-103a at this time, and responses to the Correlating Committee reservations,
are as follows:

I. CMP 9 confirms that the exception following 408.3(E)(1) is correct, including the insertion of the word “switchgear.”
II. CMP 9 agrees that the Informational Note that now follows 408.3(E) in the 2011 edition shall remain, located after

408.3(E)(1) Exception and ahead of 408.4(E)(2).
III. In 408.3(E)(2), revise the first sentence to read as follows: “DC ungrounded buses shall be permitted to be in any

order.”
IV. CMP 9 agrees that the numbered paragraphs in 408.3(F) should be numbered (1) through (5). CMP 9 notes that

NFPA staff already corrected this error in preparing the ROP Draft.
V. In 408.3(G), revise the order of terms to read:  “… provided in switchboards, switchgear, and panelboards…”.

CMP 9 calls attention to the concluding sentence of the panel statement on Proposal 9-103a, which
reads as follows: “In the event of any editorial differences between the actions taken on this proposal and actions taken
on the various public proposals submitted in Article 408, CMP 9 intends the action on this proposal to be the final result.”
Therefore, CMP 9 is including the text of all changes or corrections in its response to this comment. The final wording of
any changes in this cycle to sections within Article 408 that are affected by the inclusion of the term “switchgear” will be
found in Proposal 9-103a as modified in this comment.

Affirmative: 11
1  Coghill, P.
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_______________________________________________________________________________________________
James T. Dollard, Jr., IBEW Local 98

9-106
Continue to Accept in Principle.

This comment is submitted on behalf of the high voltage task to provide additional substantiation as
directed by the Correlating Committee.

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

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

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

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

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

Affirmative: 10  Negative: 1
1  Coghill, P.

FERRARO, J.:  It is recognized that increasing voltage from 600 volts to 1000 volts may be applicable to specific
installations. However, adequate technical substantiation has not been provided to support the change in this Article.
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_______________________________________________________________________________________________
Trevor N. Bowmer, Telcordia Technologies / Rep. Alliance for Telecommunications Industry Solutions (ATIS)

9-109
Continue to reject this proposal as per Panel 9 action.

The Panel acted correctly in rejecting the proposed action.  The function of the Intersystem bonding
Termination (IBT) should not be confused with a service disconnecting means.

Affirmative: 11
1  Coghill, P.

_______________________________________________________________________________________________
9-58     Log #596  NEC-P09

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

9-112
Revise text to read as follows:

There shall be no specific bus arrangement required of DC ungrounded buses. Arrangement
of DC buses shall be field marked as to polarity, grounding system, and nominal voltage.
Caution sign(s) or label(s) provided in accordance with items (1) through (5) shall comply with 110.21(B).

Caution sign(s) or label(s) provided in accordance with items (1) through (5) shall comply with 110.21(B).
(1) A switchboard, switchgear, or panelboard containing a 4-wire, delta-connected system
where the midpoint of one phase winding is grounded shall be legibly and permanently field marked as follows:

Text is misplaced.

Refer to Proposal 9-103a as modified by Comment 9-55 for the final text, which agrees with the submitter’s comment.
CMP 9 notes that the order of text in the draft is incorrect.

Affirmative: 11
1  Coghill, P.
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_______________________________________________________________________________________________
Donald A. Ganiere, Ottawa, IL

9-108
This proposal should be accepted.

The following part of the panel comment is really the basis for this proposal:  “Equipment should not be
worked on while energized unless requirements of NFPA 70E are followed and appropriate precautions are taken.”
There is no provision in 70E that would permit an electrician to work in the enclosure that contains the service
disconnect if the line side of  the service disconnect is energized and exposed.  The only permitted method of working in
the service enclosure without the acceptance of this proposal would be to have the utility disconnect the service
conductors at a point before they enter the service equipment.

See panel action and statement on Comment 9-61.

Affirmative: 8  Negative: 3
1  Coghill, P.

BELISLE, R.:    Comment 9-59 should have been accepted in principle. See my negative statement on 9-60
BRINKMEYER, W.:    See Comment 9-61 for my reason for Negative vote.
YOUNG, R.:  This comment should have been accepted in principal  with the actual wording proposed in comment

9-61.

OSBORNE, R.:  See my affirmative statement for Comment 9-60.
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_______________________________________________________________________________________________
Donald R. Cook, Shelby County Department of Development Services

9-108
Reconsider and accept in part. Accept proposed revision in title and first sentence.

Barrier enhances safety for both personnel and equipment by reducing the change of contact with live
parts. This requirement is already in place in Canada making the equipment available.

Canadian and US requirements are different in many ways including the US allowance for six
service disconnects, which is not allowed in Canada. No substantiation of field issues has been provided. Switchboards,
switchgear and panelboards have different constructions.  Because of the small size of panelboards barriers would
restrict cable entry and exit.  Appropriate personnel protective equipment would still be required regardless of the
inclusion of the barriers. Requirements in place in Canada would not allow load cables to exit the same endwall or
barriered area as service cable. Equipment should not be worked on while energized unless requirements of NFPA 70E,

, are followed and appropriate precautions are taken.  The utility can and
should disconnect the service.  Equipment that meets Canadian requirements may not be available for all us
applications such as meter panelboards with provisions for a utility meter.

Affirmative: 8  Negative: 3
1  Coghill, P.

BELISLE, R.:    Comment 9-60 should have been accepted. There was a lengthy discussion among the panel
members regarding the benefits of this proposal and the associated comments. The panel could not provide any
negative impact of this change, with the exception of “We are not sure how the manufacturer will do it”, yet it is currently
in effect in Canada and being done. One manufacturer, as a guest to the panel, spoke to the ability of the manufacturers
to make it work if it were to be required, given some time.  The panel then discussed a possible 3-year delayed
implementation, which would have accomplished that. The panel statement relied on the fact that the U.S. has a 6
disconnect rule, which doesn’t exist in Canada, yet Mr. Dollard provided a solution to this concern in his comment 9-61
to accept the proposal with a new exception addressing this situation. The panel statement further noted that there is no
documentation of field issues and voiced concerns over cable entry logistics, yet all of the members of the panel that
have actually worked on an energized service voiced the obvious benefit to covering exposed live parts. The panel
members appeared to get caught up in the mechanics of how the components would be constructed rather than work on
code language that would direct manufacturers to do what they do best, which is provide solutions to industry problems
in producing safe products.  The intent of this comment was never intended to eliminate the need for safe Electrical
Work Practices or PPE, but to further reduce the risk of an Arc Flash and Arc Blast by engineering means by reducing
the hazard of energized parts.

BRINKMEYER, W.:    See Comment 9-61 for my reason for Negative vote.
HUMPHREY, D.:    Adding barriers around the ungrounded line terminals of the service disconnecting means at

panelboards would provide enhanced safety at these locations. Additional research, and the substantiation derived from
the additional research could serve to make the need for such barriers apparent.

OSBORNE, R.:  Discussion among panel members indicated an interest in providing “additional barriers” to address
concerns with inadvertent contact with live parts.  However, such barriers are not likely to provide “shock and arc flash
protection” as originally proposed in ROP 9-108 (text that was removed as part of comment 9-60).  Consideration should
be given to the level of protection provided by barriers, and as noted by the panel Chair, additional research (possibly by
the Fire Protection Research Foundation) could serve to qualify the need for these barriers.  The appropriate level of
protection, the timeframe for implementation, and the details of construction should be driven by the product Standard.
The panel’s interest in this proposal should be translated to a proposal to the Standards Technical Panel with
responsibility for Panelboards (STP 67).  Adoption of construction requirements, including barriers within the equipment,
should be decided by the STP.
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_______________________________________________________________________________________________
James T. Dollard, Jr., IBEW Local 98

9-108
This proposal should be Accepted in Principal. Accept the proposed revision and add the following

exception:
Exception: Where more than one service disconnect within a single enclosure is used as permitted in 230.71, a barrier

shall not be required.
A review of the panel statement to reject this proposal reveals the following reasons in italics:

There are differences between the US requirements and Canadian requirements, most notably the permissive text in
230.71 that allows up to six disconnecting means. CMP-9 is correct. This difference is easily handled with the proposed
exception in this comment.

No substantiation of field issues has been provided. The submitter clearly stated the reason for the proposed
requirement. When an employee works on service equipment such as a panelboard, there is no means to create an
electrically safe work condition (ESWC). Even when the main OCPD is opened, there are still exposed energized parts
on the line side of the main OCPD. This proposed revision will allow installer maintainers to create an ESWC. If the
committee wants a body count it is readily available. Arc flash injuries and fatalities are well documented. The amount
time an arcing fault occurs is directly proportional to the amount of incident energy created. Service conductors are
typically not protected with fast acting OCPD’s by the serving utility. This is all about safety.

PPE is still required. CMP-9 is correct.  After opening the main OCPD an employee must wear appropriate PPE for
shock and arc flash hazards while he/she verifies an ESWC.   Once this is completed, there would be no exposure to
energized parts because the barrier as required in the proposed text would provide the same level of protection as the
cabinet. An ESWC would exist.

The last sentence of the panel statement is in complete agreement with the submitters proposed revision and
substantiation.

As a member of the NFPA 70E committee, I ask CMP-9 to take a seriously look at this issue and reconsider their
position. The main goal of NFPA 70E is to deenergize, shut it off, and remove the hazard by creating an ESWC. In
service equipment it is infeasible to have the utility deenergize. Canada has had this rule in place since before 1950. All
major manufacturers have equipment to meet this proposed revision because they sell it in Canada. We need to provide
installers and maintainers the ability to create an ESWC in service equipment. It is practical, feasible and will
dramatically increase safety by allowing employees to create an ESWC in service equipment

The intent of NFPA 70E, , is to de-energized
equipment to create a safe working condition before working on the equipment.  The only alternative is to show that
there is increased hazard if the equipment is not de-energized.  There may be an arc flash hazard even with barriers
installed.  If switchboards, switchgear and panelboards are worked on while the service is energized appropriate
personnel protective equipment would still be required regardless of the inclusion of the barriers as noted in the proposal
as these barriers do not provide “arc protection.”  Since the serving utility may not have a fast acting overcurrent
protective device protecting the equipment it is even more important to have the utility disconnect the line side power.
The utility should disconnect the line side power to the equipment whether there is one or more than one service
disconnect to create a safe working condition.  Equipment that meets Canadian requirements may not be available for
all us applications such as meter panelboards with provisions for a utility meter.

Affirmative: 7  Negative: 4
1  Coghill, P.

BELISLE, R.:    Comment 9-61 should have been accepted in Principle, by accepting comment 9-60 and the exception
cited in this comment. See my negative statement on comment 9-60

BRINKMEYER, W.:    I voted to reject Proposal 9-108 in the ROP, primarily because I concurred with the panel
statement differentiating between Canadian and US requirements relative to the US allowance for six service
disconnects and the condition where barriers would not provide the protection the submitter was seeking in that
application. Otherwise, the submitter of the proposal provided a number of good arguments to support the placement of
the barriers to provide a safer environment for the protection of electrical workers. Mr. Dollard's recommendation to add
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the exception for panelboards containing more than one service disconnect is a good first step toward providing greater
safety for electrical workers in those applications. Since 90.1(A) states that the purpose of this code is the practical
safeguarding of persons and property from hazards arising from the use of electricity, I believe Proposal 9-108 as
modified by Comment 9-61 is an initial first step in providing greater safety.

HUMPHREY, D.:    Adding barriers around the ungrounded line terminals of the service disconnecting means at
panelboards would provide enhanced safety at these locations. Additional research, and the substantiation derived from
the additional research could serve to make the need for such barriers apparent.

YOUNG, R.:  This comment should have been accepted.  The submitter provided a good case for making this change
to require these barriers and a good case was provided in the original proposal.   The barriers would go a long way
towards reducing the probability of contact with energized parts which would result in less shock hazards and lower
probability of getting an arc started. This equipment is available in Canada and US product standards could be changed
and products made available in a reasonable amount of time (like one Code Cycle).

OSBORNE, R.:  See my affirmative statement on Comment 9-60.

_______________________________________________________________________________________________
9-62     Log #150  NEC-P09

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

9-110
The Correlating Committee directs that the panel clarify the panel action on this proposal by

rephrasing the new (2) in accordance with 3.3.1 of the NEC Style Manual.
In addition, the Correlating Committee directs the panel to reconsider this proposal and correlate it with the action

taken on Proposal 9-103a with respect to the word "switchgear" in the first sentence of (E)(1), the inclusion or exclusion
of the Exception following (E)(1), and the inclusion or exclusion of the Informational Note contained in the 2011 Edition.

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

Refer to the actions itemized within the response to Comment 9-55 for the actions to be taken.

Affirmative: 11
1  Coghill, P.
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_______________________________________________________________________________________________
9-63     Log #1524  NEC-P09

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

9-110, 9-111
Revise text to read as follows:

There shall be no specific bus arrangement required of DC ungrounded buses. Arrangement
of DC buses shall be field marked as to polarity, grounding system, and nominal voltage.
Caution sign(s) or label(s) provided in accordance with items (1) through (5) shall comply with 110.21(B).

Caution sign(s) or label(s) provided in accordance with items (1) through (5) shall comply with 110.21(B).
A switchboard, switchgear, ….

The second paragraph of 408.3(E)(2) should be the text for 408.3(F).

Refer to Proposal 9-103a, as modified by Comment 9-55 for the final text, which agrees with the submitter’s comment.
CMP 9 notes that the order of text in the draft is incorrect.

Affirmative: 11
1  Coghill, P.

_______________________________________________________________________________________________
9-64     Log #151  NEC-P09

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

9-111
The Correlating Committee directs that the panel clarify the panel action on this proposal as it

relates to Proposal 9-103a to the order of “switchboard, switchgear, or panelboard” or “switchboard, panelboard, or
switchgear.”

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

Refer to the panel action on Comment 9-55 for the final text.

Affirmative: 11
1  Coghill, P.
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_______________________________________________________________________________________________
9-65     Log #406  NEC-P09

_______________________________________________________________________________________________
Russel LeBlanc, The Peterson School of Engineering

9-120
This proposal should be accepted with the following revisions:

"Clearances around switchboards (and switchgear) shall comply with the provisions of 110.26 (for 0-600 volts, and
section 110.32 for over 600 volts.)"

With the upcoming change in scope of Article 408 and addition of the term "switchgear" (see proposals
9-103a Log #CP901 NEC-P09 and 9-104a Log #CP900 NEC-P09), this proposal is needed since the clearance
requirements for equipment operating over 600 volts are different than equipment operating at lower voltages. There
were no other proposals addressing this issue with the wording and changes in Article 408. This proposal will just
consolidate what is already required.

The proposal is not within the scope of Article 408 which does not cover medium voltage.

Affirmative: 11
1  Coghill, P.

_______________________________________________________________________________________________
9-66     Log #1523  NEC-P09

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

9-103a
Revise text to read as follows:

Clearances around switchboards and switchgear shall comply with the
provisions of 110.26 110.27 or 110.34.

600 volt clearance has moved from 110.26 to 110.27.  Article 408 is 0 – 1000 volts, thus 11.34 needs to
be referenced as well.

See panel action and statement on Comment 9-65.

Affirmative: 11
1  Coghill, P.
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_______________________________________________________________________________________________
9-67     Log #733  NEC-P09

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

9-132
Continue to Accept.

This comment is submitted on behalf of the high voltage task to provide additional substantiation as
directed by the Correlating Committee.

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

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

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

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

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

Affirmative: 10  Negative: 1
1  Coghill, P.

FERRARO, J.:  It is recognized that increasing voltage from 600 volts to 1000 volts may be applicable to specific
installations. However, adequate technical substantiation has not been provided to support the change in this Article.
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_______________________________________________________________________________________________
9-68     Log #1269  NEC-P09

_______________________________________________________________________________________________
Stanley J. Folz, Morse Electric, Inc.

9-132
Reject the Panel action to accept Proposal 9-132.

The Chair of Code Making Panel 11 appointed a task group comprised of myself, Robert Fahey,
James Fahey, Jeffery DesJarlais, Luis Bas and Vince Saporita to verify or amend the action taken on Proposal 11-43
where the panel amended Table 430.97 to change 600 volts nominal to 1000 volts nominal.  As our research continued
we asked Mark Ode to join our discussion.  Table 430.97 first appeared in the 1993 NEC.  That 1993 Panel rewrote
Proposal 11-64 and although it was not stated it appears that the Panel used Table 384-26 (now 408.56) as a basis for
Table 430.97.

Mr. Ode tracked 384-26 back to the 1959 NEC.  It did not appear in either the 1956 or 1959 preprints.  At this point the
task group cannot determine what criteria were used to create this Table.  This task group recommends that Proposal
11-43 be rejected and testing be done to verify that the current 600 volt spacing is sufficient if increased to 1000 volts.  If
not, then test to determine what spacing is sufficient for 1000 volts.
This comment is submitted to be consistent with the task group’s action on R11-43.

The comment provides no basis for reversal of the previous action. The HV task group evaluated
each instance individually and determined that no negative impact will occur.

Product Standards for equipment rated in the 1000 volt range have existed for decades. For example, UL 508, the
Standard for Industrial Control Equipment, has covered equipment rated 1500 V or less for at least 20 years. Void of
other spacing requirements, use of these creepage and clearance distances are appropriate, as they have a proven
record. Other considerations, such as insulating material properties, should be addressed in product Standards.

Affirmative: 10  Negative: 1
1  Coghill, P.

FERRARO, J.:  It is recognized that increasing voltage from 600 volts to 1000 volts may be applicable to specific
installations. However, adequate technical substantiation has not been provided to support the change in this Article.
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_______________________________________________________________________________________________
9-69     Log #597  NEC-P09

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

9-134
Revise text to read as follows:

Panelboards shall be durably marked by the manufacturer with the voltage and the
current rating and the number of AC phases or DC phases ungrounded conductors for which they are designed and with
the manufacturer’s name or trademark in such a manner so as to be visible after installation, without disturbing the
interior parts or wiring.

DC (direct current) has no “phases”.  I could find the term used nowhere on the internet except for “DC
phases out…” where DC referred to District of Columbia.

Make no change in the approved ROP text of Proposal 9-134
The panel notes that there is an error in the draft. The proposal uses the phrase  "DC buses" which

is correct. However the text was mis-transcribed in the draft as "DC phases". The panel action meets the objectives of
the submitter.

Affirmative: 11
1  Coghill, P.
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_______________________________________________________________________________________________
9-70     Log #734  NEC-P09

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

9-135
Continue to Accept.

This comment is submitted on behalf of the high voltage task to provide additional substantiation as
directed by the Correlating Committee.

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

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

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

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

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

Affirmative: 10  Negative: 1
1  Coghill, P.

FERRARO, J.:  It is recognized that increasing voltage from 600 volts to 1000 volts may be applicable to specific
installations. However, adequate technical substantiation has not been provided to support the change in this Article.
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_______________________________________________________________________________________________
9-71     Log #1258  NEC-P09

_______________________________________________________________________________________________
John Masarick, Independent Electrical Contractors, Inc.

9-135
I ask the panel to reject this proposal.  The proposal would  change 600 volts to 1000 volts.

Replacing 600 volts with 1000 volts will have a major impact on installers, component manufacturers,
and industry standards.  Increased spacing must be considered when going from 600 volts to 1000 volts.  Personal
safety must also be considered.
Because the proposer has not provided enough information to the public to justify and understand all the ramifications of
the proposal, the committee should reject the submitter’s proposal.

See panel action and statement on Comment 9-68.

Affirmative: 10  Negative: 1
1  Coghill, P.

FERRARO, J.:  It is recognized that increasing voltage from 600 volts to 1000 volts may be applicable to specific
installations. However, adequate technical substantiation has not been provided to support the change in this Article.
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_______________________________________________________________________________________________
9-71a     Log #839  NEC-P09

_______________________________________________________________________________________________
Gaylan Bishop, The University of North Carolina - Chapter Hill

9-136
It may come as a surprise to users of the NEC that the NEC does not contain any straightforward

guidance on specifying the kVA-rating of transformers even though the kVA rating of a transformer determines the
ampere-rating of everything downstream from it.  Thus, we would like to modify our original approach in Proposal 9-136
by taking the recommendation of the only vote in support of our original proposal (cast by B. Breitkreutz) and submit for
the committee’s consideration the following language:

.  Transformer load, ampacity, rated KVA, and capacity shall be permitted to be determined by
a licensed professional engineer considering load demand factor appropriate for the application and ambient
temperature.

The University of North Carolina supports the effort by the education facilities industry, represented by
APPA.ORG’s Standards Council, to bring the 2014 NEC in step with rapidly evolving energy codes by reducing the
amount of energy brought into building.  Most transformers in the United States are underloaded (as shown by the
significant quantity of data presented to NEC committees by our industry during the proposal stage) and this over-sizing
is a significant safety hazard, and it wastes material and energy.
The committee’s own statement: Load and transformer size may not directly correlate” confirms the crux of the safety
problem and its statement in related proposal 9-155 acknowledges correlation problems between Chapter 2 and
Chapter 4.  We believe the language we propose, allowing a professional engineer to make case-by-case judgments to
the same degree that Authorities Having Jurisdiction are permitted to use their professional judgment, is an acceptable,
near-term resolution to the safety and waste problems originating in Article 220 prescriptive requirements.

The panel reaffirms its original statement in rejection of pProposal 9-136.

Affirmative: 10  Negative: 1
1  Coghill, P.

BREITKREUTZ, B.:  Panel action  should be to accept.  The code should be amended to add permissive language for
transformer sizing.  Now, the code has no information at all about transformer sizing and some users are wrongly
assuming that transformers must be sized per the same rules as for conductors.  Transformers have a kVA rating based
on 24 hour average temperature and should be sized based on 24 hour average load.
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_______________________________________________________________________________________________
9-72     Log #1298  NEC-P09

_______________________________________________________________________________________________
Tony Hoevenaars, Mirus International Inc.

9-142
I submitted an earlier proposal for this Section and received initial comment that it has been

rejected for the following reason.

For my response to this, please see Item 5 below.
I provided quite a bit of background information with my original submission and have expanded on it

for resubmission.  I hope that this provides the information required to complete the technical assessment on the merits
of the proposal. In addition, I am prepared to present at the next ROC Meeting in San Diego if that is possible. As for the
issue with the NFPA Patent Policy, I have reviewed the policy and I do not believe that it would be violated. I understand
why the NEC cannot mandate the use of a patented product but I do not see why it should exclude the use of a patented
product if it is only one possible way of meeting the code requirement. My proposal does not restrict the use of any
methods for complying. It simply allows the use of another approach that is equally as safe and would allow savings in
energy among other benefits. Surely that is not a violation of the Patent Policy.

Note:  Supporting Material is available for review at NFPA headquarters.

Accept the original Proposal 9-142 reworded as follows:
Exception: An auto transformer with a wye configuration on its line side and a zigzag configuration on its load side that

does not permit neutral or ground-fault current to return over the line connection shall be permitted on the load side of a
system grounding connection. This exception shall not apply to a connection made from a high resistance grounded
system applied in accordance with 250.36.

CMP 9 agrees that the concept has merit, but is unwilling to apply it to high resistance grounded
systems without further investigation relative to whether it would impair the functionality of such systems. CMP 9 does
not want to place specific impedance percentages in the NEC, nor use the word “special” because it could unreasonable
restrict free application of the concept. This wording meets the objectives of the submitter. CMP 9 notes that the
comment was not in correct form, but has decided to continue to act on the technical merit of the concept.

Affirmative: 11
1  Coghill, P.

BREITKREUTZ, B.:  I agree with the panel action to add the exception as stated but am not convinced that the
transformers presented by Mr. Hoevenaars will actually meet that exception.

HARTWELL, F.:  CMP 9 understood the comment as requesting that the underlying proposal be accepted, and acted
on the technical merits accordingly. The proposal submitter was in the room and made a technical presentation on the
topic, so there was no doubt as to the intent. Note that the underlying proposal was a companion proposal to one
offered in 210.9 by the same submitter. Although the submitter is highly qualified in terms of electrical design, the overall
approach should have included a better understanding of the NEC. For example, it became clear in a conversation with
this voter that the usual application involved to supply of a panelboard in a data center. As such, the usual companion
application was to a feeder, necessitating an amendment to 215.11, and the proposal to 210.9 is largely irrelevant.
Unfortunately this cannot be entertained at this point, other than through the TIA process.

57Printed on  1/28/2013



Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
9-73     Log #1206  NEC-P09

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

9-145
Continue to accept in principle.

Source marking. Requiring the manufacturer to provide installation requirements will enhance
electrical safety.

Affirmative: 11
1  Coghill, P.

_______________________________________________________________________________________________
9-74     Log #474  NEC-P09

_______________________________________________________________________________________________
Marcelo M. Hirschler, GBH International

9-150
Revise ASTM E119-2011a to read ASTM E119-2012.

Date update of ASTM E119 standard.

Revise ASTM E119-2011a to read ASTM E119-12a.
The panel modified the comment to reflect the correct designation.

Affirmative: 11
1  Coghill, P.
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_______________________________________________________________________________________________
9-75     Log #598  NEC-P09

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

9-135
Revise text to read as follows:

The new text does not parallel the text in:

And in:

Dry-type transformers installed outdoors shall have a weatherproof enclosure.
Transformers exceeding 112-½kVA shall not be located within 300 mm (12 in.) of combustible materials of buildings
unless the transformer has Class 155 insulation systems or higher and is completely enclosed except for ventilating
openings.
Using the same text for the same meaning reduces confusion.

Affirmative: 11
1  Coghill, P.

_______________________________________________________________________________________________
9-76     Log #475  NEC-P09

_______________________________________________________________________________________________
Marcelo M. Hirschler, GBH International

9-152
Revise ASTM E119-2011a to read ASTM E119-2012.

Date update of ASTM E119 standard.

Revise ASTM E119-2011a to read ASTM E119-12a.
The panel modified the comment to reflect the correct designation.

Affirmative: 11
1  Coghill, P.
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_______________________________________________________________________________________________
9-77     Log #735  NEC-P09

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

9-153
Continue to Accept.

This comment is submitted on behalf of the high voltage task to provide additional substantiation as
directed by the Correlating Committee.

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

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

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

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

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

Affirmative: 10  Negative: 1
1  Coghill, P.

FERRARO, J.:  It is recognized that increasing voltage from 600 volts to 1000 volts may be applicable to specific
installations. However, adequate technical substantiation has not been provided to support the change in this Article.
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9-78     Log #154  NEC-P09

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

9-179
The Correlating Committee directs that the panel clarify the panel action on this proposal pertaining

to the last phrase in the Exception to comply with the permissive language requirement of the NEC Style Manual.
The Correlating Committee notes that the Exception is not written in mandatory language.
It was the action of the Correlating Committee that further consideration be given to the comments expressed in the

voting relating to Proposal 9-171.
This is a direction from the National Electrical Code Technical Correlating Committee in accordance

with 3.4.2 and 3.4.3 of the Regulations Governing Committee Projects.

Refer to Comment 9-79 for the required changes in text.

Affirmative: 11
1  Coghill, P.

_______________________________________________________________________________________________
9-79     Log #1567  NEC-P09

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

9-179
Accept the proposal in principle; delete the word “legible” from the opening clause and reword the

final clause of the exception to read “diagrams shall not be required.”
This comment addresses the Correlating Committee concerns about alleged lack of mandatory text in

the exception and the inconsistency relative to the decision to delete the word “legible” in another location.

CMP 9 notes that the changes are also included in the action on Comment 9-9.

Affirmative: 11
1  Coghill, P.
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9-80     Log #599  NEC-P09

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

9-180
Revise text to read as follows:
All energized switching and control parts shall be enclosed in grounded metal cabinets or

enclosures. These cabinets or enclosures shall be marked
“DANGER — HIGH VOLTAGE — KEEP OUT”

and shall be locked so that only authorized and qualified persons can enter. The danger marking(s) or labels shall
comply with 110.21(B). Circuit breakers and protective equipment shall have the operating means projecting through the
metal cabinet or enclosure so these units can be reset without opening locked doors. With doors closed, reasonable
safe access for normal operation of these units shall be provided.

This is the only place in the that is modified by . This adjective could be construed
to reduce the safety factor.

Affirmative: 11
1  Coghill, P.
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