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Comment # Log#
Comm.
Action

Tech.
Comm. Section

Sort Listing

1392 100.Coordination- ( ):R10-1 NEC-P10

945 100.Coordination (Selective)- ( ):APA10-2 NEC-P10

1486 100.Coordination (Selective)- ( ):R10-3 NEC-P10

476 100.Electronically Actuated Fuse- ( ):A10-4 NEC-P10

477 100.Overcurrent Protective Device,- ( ):A10-5 NEC-P10

736 240.1- ( ):A10-6 NEC-P10

1249 240.1- ( ):R10-7 NEC-P10

1012 240.4- ( ):A10-8 NEC-P10

1390 240.4- ( ):A10-9 NEC-P10

1420 240.4- ( ):A10-10 NEC-P10

1122 240.11- ( ):R10-11 NEC-P10

737 240.13- ( ):A10-12 NEC-P10

136 240.21(B)(1)(2&3)- ( ):A10-13 NEC-P10

1124 240.21(B)(1) Exception (New)- ( ):APR10-14 NEC-P10

1123 240.21(C)(2) Exception (New)- ( ):APR10-16 NEC-P10

137 240.21(C)(2), 3- ( ):A10-15 NEC-P10

1393 240.21(C)(3)- ( ):A10-17 NEC-P10

738 240.61- ( ):A10-18 NEC-P10

739 240.83- ( ):A10-19 NEC-P10

358 240.87- ( ):A10-20 NEC-P10

451 240.87- ( ):R10-21 NEC-P10

763 240.87- ( ):APR10-22 NEC-P10

946 240.87- ( ):APA10-23 NEC-P10

1180 240.87- ( ):APP10-24 NEC-P10

1181 240.87- ( ):APR10-25 NEC-P10

1391 240.87- ( ):R10-26 NEC-P10

1394 240.87- ( ):R10-27 NEC-P10

586 240.87 Exception (New)- ( ):R10-28 NEC-P10

600 240.87(B)(5)- ( ):R10-29 NEC-P10

139 240.92(D)(2)- ( ):A10-31 NEC-P10

138 240.92(C)(2)(2)- ( ):A10-30 NEC-P10

740 240, Part IX- ( ):A10-32 NEC-P10
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Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
10-1     Log #1392  NEC-P10

_______________________________________________________________________________________________
Dennis Darling, Stantec Consulting Ltd.

10-5
Delete text to read as follows:

Localization of an overcurrent condition to restrict outages to the circuit or equipment affected, accomplished by the
choice installation of overcurrent protective devices and their ratings or settings for the full range of available
overcurrents, from overload to the maximum available fault current, and for the full range of overcurrent protective
device opening times associated with those ovcrcurrents.

I oppose the addition of “and for the full range of overcurrent protective device opening times
associated with those overcurrents”. I promote selective coordination for specific applications.

The definition of "selective coordination" does not preclude the submitter's concern as noted in his
substantiation. See panel action and statement on Comment 10-2. The term "installation" remains but is used in a
different context.

1Printed on  12/5/2012



Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
10-2     Log #945  NEC-P10

_______________________________________________________________________________________________
Ed Larsen, Schneider Electric USA

10-5
Delete text to read as follows:

Coordination (Selective). Localization of an overcurrent condition to restrict outages to the circuit or equipment
affected, accomplished by the choice selection and installation of overcurrent protective devices and their ratings or
settings for the full range of available overcurrents, from overload to the maximum available fault current, and for the full
range of overcurrent protective device opening times associated with those overcurrents.

The replacement of the word “choice” with the words “selection and installation” is acceptable for the
reasons stated in the submitter’s substantiation. The remainder of the proposed text should have been rejected.

As the submitter stated, the selective coordination requirement in 700.27 and similar places has caused confusion, but
not for the reason stated by the submitter. Engineers know that all systems are selectively coordinated to some level, so
to simply state that emergency and other systems should be selectively coordinated does not make sense, hence many
have asked up to what level such systems should be coordinated to. By reading the statements made by CMPs 13 and
20 in past cycles, it is apparent that what they meant to require is “total” coordination up to the theoretical maximum
level of fault current, but unfortunately the Code text does not say that. The correct way to fix this problem would be to
add the word “total” in 700.27 and similar places in the Code, not to revise the definition in Article 100. Revising the
definition in Article 100 presents numerous
problems.

1. Section 240.87 recognizes that in order to reduce the arc-flash hazard it may be necessary to make use of
energy-reducing maintenance switching, which effectively reduces the level of selective coordination. When this function
is activated, the system is still coordinated, but just to a lower level.

2. NFPA 99 and NFPA 110 define the selective coordination performance requirements for health care and emergency
and standby power systems respectively as has been stated by the Standards Council. Neither of these codes requires
“total” coordination as defined by the proposed text accepted in ROP 10-5, thus the proposed change in the Article 100
definition will create additional confusion.

3. If the proposed revision to this definition is adopted, what words will be useable to describe a system that meets the
0.10s selective coordination requirements of NFPA 99 or the “optimized” selective coordination requirement in NFPA
110?

4. The revised definition does not agree with the usage of the term “selective coordination” in the IEEE Color Books
which recognize, as Section 240.87 does, that there are times when it is not possible to achieve “total” or “full” or
“complete” selective coordination. For example, the Buff Book states, “The device setting process is a compromise
between the opposite goals of maximum equipment protection and maximum service continuity; therefore, complete
selective coordination may not be achieved in all systems.” Note the use of the word “complete” to describe the level of
selective coordination. Other Color Book references could be cited.

5. The proposed text contains a requirement. According to the Manual of Style for NFPA Technical Committee
Documents, “2.3.2.3 Definitions shall not contain requirements.”

In summary, the proposed revision is not a generic definition but rather a definition for “total coordination”, which is a
term not used anywhere in the NEC. While the proposed revision to the definition agrees with what CMPs 13 and 20
have said they wanted to require in their panel and ballot statements, it conflicts with Section 240.87, the industry
recognized usage of the term and the performance requirements in NFPA 99 and 110, and is a violation of the Manual
of Style requirement for definitions. The insertion of the words “selection and installation” should be accepted and the
remaining proposed text should be rejected.

CMP-10 continues to accept the deletion of the term "choice" and insertion of the words "selection and installation".
The panel rejects the proposed deleted text.

The wording “accept in principle” accepted by CMP 10 during ROP meeting, clearly does not contain
a requirement for when or where selective coordination is required. It does however clarify the definition of
“Coordination, Selective”.
The NEC needs to remain the quintessential document for the electrical system safety issue, and while the existing

definition has served us well for many years, it is now necessary to clarify the definition, not change the meaning.  The
proposed changes add the specific clarity that is needed.
The wording accepted by CMP 10 is necessary to distinguish between the word “Coordination” and the phrase

2Printed on  12/5/2012



Report on Comments  –  June 2013 NFPA 70
“Selective Coordination”. The word “Coordination” is often used to describe the isolation of downstream overcurrent
conditions over limited ranges of time and currents, but selective coordination is used to describe the isolation of
downstream overcurrent conditions over the complete range of available overcurrents and the times associated with
those overcurrents.
The 0.1 second limit for isolation of downstream overcurrent conditions, referred to in the substantiation of the submitter,
actually describes “Coordination” down to 0.1 seconds, not “Selective Coordination” down to 0.1 seconds.
The submitter is correct in that some Code Making Panels have agreed that they need “total” coordination for certain
life-safety related loads, and it is for these life-safety related loads that they have chosen to use the phrase “selective
coordination” or “selectively coordinate”, rather than simply the word “coordination” or “coordinate”. See NEC 620.62,
700.27, 701.27, and 708.54.
“Total Coordination” is synonymous with the phrase “Selective Coordination”.  The words “coordinate” or “coordination”
alone are simply not sufficiently specific enough to describe the concept as utilized by CMPs 12, 13, and 20.

_______________________________________________________________________________________________
10-3     Log #1486  NEC-P10

_______________________________________________________________________________________________
Ed Larsen, Schneider Electric USA

10-5
Reject the proposal.

The existing definition of selective coordination in Article 100 is general in nature and serves the
purpose. The proposed revision to the definition should be rejected for a number of reasons:

1. It is not a generic definition but rather is the definition for “total” selective coordination. While it may be argued based
on their statements that “total” selective coordination is what Code Making Panels 13 and 20 were calling for when they
added the requirement for selective coordination to Articles 700, 701 and 708, that is not what they said in the Code
text. If the submitter wants to clarify what these articles require, which indeed would eliminate confusion, then he should
propose adding the word “total” in those articles (and other articles if necessary) and then propose adding a definition for
“total” coordination to Article 100.

2. This definition is contrary to the usage of the term in the IEEE color books. (See Buff Book 1.3, 15.1, 15.7.1; Orange
Book 6.2; Red Book 5.15.6, 5.7.1; Gray Book 9.7, 9.7.1, 9.7.2, 9.7.3; Brown Book 15.1, 15.2.)

3. This definition conflicts with the requirements for selective coordination and usage of the term in NFPA 99 and 110.
In summary, the proposed change in the definition is an improper use of the English language and is improper Code

text.

The “Accept in Principle” wording accepted by CMP 10 during ROP meeting, clearly does not contain
a requirement for when or where selective coordination is required. It does however clarify the definition of
“Coordination, Selective”. This clarification is necessary because, as described in the original substantiation;
The NEC needs to remain the quintessential document for the electrical system safety issue, and while the existing

definition has served us well for many years, it is now necessary to clarify the definition, not change the meaning.  The
proposed changes add the specific clarity that is needed.
The wording accepted by CMP 10 is necessary to distinguish between the word “Coordination” and the phrase
“Selective Coordination”. The word “Coordination” is often used to describe the isolation of downstream overcurrent
conditions over limited ranges of time and currents, but selective coordination is used to describe the isolation of
downstream overcurrent conditions over the complete range of available overcurrents and the times associated with
those overcurrents.
The 0.1 second limit for isolation of downstream overcurrent conditions, referred to in the substantiation of the submitter
in the reference to NFPA 99, actually describes “Coordination” down to 0.1 seconds, not “Selective Coordination” down
to 0.1 seconds.
“Total Coordination” is synonymous with the phrase “Selective Coordination”.  The words “coordinate” or “coordination”
alone are simply not sufficiently specific enough to describe the concept as utilized by CMPs 12, 13, and 20.

3Printed on  12/5/2012



Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
10-4     Log #476  NEC-P10

_______________________________________________________________________________________________
Marcelo M. Hirschler, GBH International

10-7
Revise text to read as follows:

   An overcurrent protective device that generally consists of a control module that
provides current sensing, electronically derived time–current characteristics, energy to initiate tripping, and an
interrupting module that interrupts current when an overcurrent occurs. Such fuses Electronically actuated fuses may or
may not operate in a current-limiting fashion, depending on the type of control selected.

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.
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.
Suggested informational notes as an alternative, eliminating the second sentence:

Electronically actuated fuses may or may not operate in a current-limiting fashion, depending on the
type of control selected.

_______________________________________________________________________________________________
10-5     Log #477  NEC-P10

_______________________________________________________________________________________________
Marcelo M. Hirschler, GBH International

10-10
Revise text to read as follows:

   A device capable of providing protection for service, feeder, and
branch circuits and equipment over the full range of overcurrents between its rated current and its interrupting rating.
Branch-circuit overcurrent protective devices Such devices are provided with interrupting ratings appropriate for the
intended use but no less than 5000 amperes.

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 240.
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.
As an alternative consider creating an informational note as follows:

Branch-circuit overcurrent protective devices are provided with interrupting ratings appropriate for
the intended use but no less than 5000 amperes.

4Printed on  12/5/2012



Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
10-6     Log #736  NEC-P10

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

10-16
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. Section 90.3 mandates that Chapters 1 through 4
apply generally and Chapters 5, 6 and 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.

5Printed on  12/5/2012



Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
10-7     Log #1249  NEC-P10

_______________________________________________________________________________________________
John Masarick, Independent Electrical Contractors, Inc.

10-16
Reject this proposal which 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.

The substantiation does not include the specific safety issues that would arise as a result of the
change from 600 to 1000 volts. See the substantiation provided on Comment 10-6.

_______________________________________________________________________________________________
10-8     Log #1012  NEC-P10

_______________________________________________________________________________________________
Mike Holt, Mike Hold Enterprises

10-18
Reject the proposal.

This proposal didn’t include any examples of real-world problems. The substantiation claims that
“Persons could look at the conductor size and install larger overcurrent protection.” While this is indeed true, we can’t
start making Code rules based on this logic. If we were to accept all of the proposals that contain this type of anecdotal
substantiation we would have a three thousand page Code book in a matter of 6 years.

_______________________________________________________________________________________________
10-9     Log #1390  NEC-P10

_______________________________________________________________________________________________
Dennis Darling, Stantec Consulting Ltd.

10-18
Reject the proposal.

The submitter has provided no substantiation that a problem exists and the proposed change places
an undue burden on the installer.

_______________________________________________________________________________________________
10-10     Log #1420  NEC-P10

_______________________________________________________________________________________________
Keith Fager, Bayer CropScience

10-18
The panel action should have been Reject and the proposed Section 240.11 should be deleted.

It is not practical to document the electrical design by adding field labels and tags to the equipment and
conductors.  If half of the conductors originating in a fully utilized 42 pole panel are derated for temperature, each of the
21 circuits would have to be tagged at the panel.  The exact location of the tags is not specified in the proposed section,
but it would seem they would have to be located inside the panel and attached to the respective conductors.  Inside the
panel, they should only be accessible by qualified persons.  As pointed out by R. Sobel, a qualified person would not
assume there is spare capacity on an oversized conductor.

6Printed on  12/5/2012



Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
10-11     Log #1122  NEC-P10

_______________________________________________________________________________________________
Phil Simmons, Simmons Electrical Services

10-18
Revise the text of the 2014 NEC ROP Draft as follows:

The 2011 NEC Style Manual in 3.1.4.1 requires that exceptions be stated in complete sentences. This
Comment is intended to make the exception comply without making other than editorial changes.

The submitter has provided guidance to address editorial language revisions to align with the NEC
style manual. This action is no longer necessary due to the panel rejecting the language of the original proposal. See
panel action on Comments 10-8, 10-9, and 10-10.

7Printed on  12/5/2012



Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
10-12     Log #737  NEC-P10

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

10-24
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. Section 90.3 mandates that Chapters 1 through 4
apply generally and Chapters 5, 6 and 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.

8Printed on  12/5/2012



Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
10-13     Log #136  NEC-P10

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

9-14r
The Correlating Committee understands that the panel action in this proposal incorporates the

modified definition of “Metal Enclosed Power Switchgear” to “Switchgear” in Proposal 9-7.
It was the action of the Correlating Committee that this proposal be referred to Code-Making Panel 10 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-10 accepts the direction of the NEC Correlating Committee to take action on Proposal 9-14r.
CMP-10 accepts the action on Proposal 9-14r.

_______________________________________________________________________________________________
10-14     Log #1124  NEC-P10

_______________________________________________________________________________________________
Phil Simmons, Simmons Electrical Services

10-32
Revise the existing text of the 2011 NEC as follows:

Exception: Listed surge protective device(s) (SPD) shall be permitted to be installed in accordance with 285.23 or
285.24.

The 2011 NEC Style Manual in 3.1.4.1 requires that exceptions be stated in complete sentences. This
Comment is intended to make the exception comply without making other than editorial changes.

Modify the exception to read:
Exception: Where listed equipment, such as surge protective device(s) (SPDs), are provided with specific instructions

on minimum conductor sizing, the ampacity of the tap conductors supplying that equipment shall be permitted to be
determined based on the manufacturer’s instructions.

The exception was modified by CMP-10 for clarity and to additionally apply to other non-energy
consuming devices.

_______________________________________________________________________________________________
10-15     Log #137  NEC-P10

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

9-14s
The Correlating Committee understands that the panel action in this proposal incorporates the

modified definition of “Metal Enclosed Power Switchgear” to “Switchgear” in Proposal 9-7.
It was the action of the Correlating Committee that this proposal be referred to Code-Making Panel 10 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-10 accepts the direction of the NEC Correlating Committee to take action on Proposal 9-14s.
CMP-10 accepts the action on Proposal 9-14s.

9Printed on  12/5/2012



Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
10-16     Log #1123  NEC-P10

_______________________________________________________________________________________________
Phil Simmons, Simmons Electrical Services

10-39
Revise the existing text of the 2011 NEC as follows:

Exception: Listed surge protective device(s) (SPD) shall be permitted to be installed in accordance with 285.23 or
285.24.

The 2011 NEC Style Manual in 3.1.4.1 requires that exceptions be stated in complete sentences. This
Comment is intended to make the exception comply without making other than editorial changes.

Modify the exception to read:
Exception: Where listed equipment, such as surge protective device(s) (SPDs), are provided with specific instructions

on minimum conductor sizing, the ampacity of the tap conductors supplying that equipment shall be permitted to be
determined based on the manufacturer’s instructions.

The exception was modified by CMP-10 for clarity and to additionally apply to other non-energy
consuming devices.

_______________________________________________________________________________________________
10-17     Log #1393  NEC-P10

_______________________________________________________________________________________________
Dennis Darling, Stantec Consulting Ltd.

10-42
Revise the opening paragraph as follows:

For the supply of switchgear or
switchboards in industrial installations only, where the length of the secondary conductors does not exceed 7.5 m (25 ft)
and complies with all of the following:

The text should read: “For the supply of switchgear or switchboards.”

10Printed on  12/5/2012



Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
10-18     Log #738  NEC-P10

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

10-50
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. Section 90.3 mandates that Chapters 1 through 4
apply generally and Chapters 5, 6 and 7 are special and serve only to modify or supplement the rules in Chapters 1
through 4. The HVTG quickly realized that it was not feasible to address all of the installation requirements in Chapter 6.
The work needs to be done throughout the NEC. The special systems in Chapter 6 are built primarily upon Chapters 1
through 4 with the Chapter 6 requirements providing only modifications or supplemental requirements. A quick review of
the UL White-book for electrical products will uncover that UL has many products that are utilized in these systems rated
at and above 600-volts including but not limited to, 600Vdc terminal blocks, 1000Vdc PV switches, 1500Vdc PV fuses,
and 2000V PV wiring. Product listings provide permitted uses and restrictions on a given product. The NEC must
recognize those products through installation requirements. Electrical safety in the home, workplace and in all venues
depends upon installation requirements to ensure that all persons and property are not exposed to the hazards of
electricity. The success of this code hinges on three things (1) product standards, (2) installation requirements and (3)
enforcement. The NEC needs to recognize emerging technologies that are operating at over 600-volts. Everyone needs
to play a role in this transition. The present NEC requirements would literally require that a PV system operating at
750-volts DC utilize a disconnecting means rated at 5 kV. The manufacturers, research and testing laboratories and the
NEC must work together to develop installation requirements and product standards to support these emerging
technologies.

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

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

If the NEC does not adequately address systems over 600 volts, some other standard will. If we want to control the
future safety of installations over 600 volts we need to address these issues today.
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_______________________________________________________________________________________________
10-19     Log #739  NEC-P10

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

10-51
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. Section 90.3 mandates that Chapters 1 through 4
apply generally and Chapters 5, 6 and 7 are special and serve only to modify or supplement the rules in Chapters 1
through 4. The HVTG quickly realized that it was not feasible to address all of the installation requirements in Chapter 6.
The work needs to be done throughout the NEC. The special systems in Chapter 6 are built primarily upon Chapters 1
through 4 with the Chapter 6 requirements providing only modifications or supplemental requirements. A quick review of
the UL White-book for electrical products will uncover that UL has many products that are utilized in these systems rated
at and above 600-volts including but not limited to, 600Vdc terminal blocks, 1000Vdc PV switches, 1500Vdc PV fuses,
and 2000V PV wiring. Product listings provide permitted uses and restrictions on a given product. The NEC must
recognize those products through installation requirements. Electrical safety in the home, workplace and in all venues
depends upon installation requirements to ensure that all persons and property are not exposed to the hazards of
electricity. The success of this code hinges on three things (1) product standards, (2) installation requirements and (3)
enforcement. The NEC needs to recognize emerging technologies that are operating at over 600-volts. Everyone needs
to play a role in this transition. The present NEC requirements would literally require that a PV system operating at
750-volts DC utilize a disconnecting means rated at 5 kV. The manufacturers, research and testing laboratories and the
NEC must work together to develop installation requirements and product standards to support these emerging
technologies.

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

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

If the NEC does not adequately address systems over 600 volts, some other standard will. If we want to control the
future safety of installations over 600 volts we need to address these issues today.
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_______________________________________________________________________________________________
10-20     Log #358  NEC-P10

_______________________________________________________________________________________________
Vince Baclawski, National Electrical Manufacturers Association (NEMA)

10-53a
Revise text to read as follows:

240.87 Noninstantaneous Trip Arc Energy Reduction.

NEMA supports the Panel Action to "Accept in Principle" Proposal 10-53a.  We also recommend that
the title should additionally be changed to “Arc Energy Reduction” as it better reflects the true intent of this requirement.

_______________________________________________________________________________________________
10-21     Log #451  NEC-P10

_______________________________________________________________________________________________
Carl Fredericks, American Chemistry Council

10-57
Accept Proposal 10-57.

Application of 240.87 should not be required for Supervised Industrial Installations where work practices
and available PPE protect the workers from potential arc flash hazards.   As a minimum and as commented in my
explanation of negative vote to the panel action, an exception should be allowed for Supervised Industrial Installations
where a non-orderly shutdown will introduce additional or increased hazards, similar to the exemption from GFPE
requirements that is provided in 240.13.    An energy-reducing switch introduces the possibility of a false trip whenever it
is engaged, not just when an arc flash occurs.  Alternative allowed protection means such as zone-selective interlocking
do not extend past the equipment in question and so do not cover feeder breakers.

CMP-10 continues to support the rejection of Proposal 10-57 with the same statement: The arc-flash
hazards mitigated by the requirements of 240.87 are just as real and just as serious in a supervised industrial installation
as they are in all other installations.

_______________________________________________________________________________________________
10-22     Log #763  NEC-P10

_______________________________________________________________________________________________
Rob Redfoot, Eaton Corp.

10-54
Revise text to read as follows:

Non-instantaneous Trip Arc Energy Reduction: Where a circuit breaker without an instantaneous trip rated for, or can
be adjusted to 1000 Amperes or more is utilized, one of the following or approved equivalent means shall be provided:

(1) Zone-selective interlocking
(2) Differential relaying
(3) Energy-reducing maintenance switching with local status indicator

The panel acknowledges that arc flash hazards may increase if circuit breaker does not have
instantaneous trip. The problem is that even though a breaker has instantaneous trip, it does no good if the arcing fault
current is not in the range of the instantaneous trip. IEEE estimates arcing faults currents to be 30% - 50% of bolted fault
currents. At these fault levels the instantaneous protection will often not come into play even when the breaker is
equipped with instantaneous protection. The goal of the submitter is to get the circuit breaker to trip instantaneously
during a fault event to minimize the hazard. This is a worthy goal and seems to be the intent of this article.

See panel action and statement on Comment 10-24.
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_______________________________________________________________________________________________
10-23     Log #946  NEC-P10

_______________________________________________________________________________________________
Ed Larsen, Schneider Electric USA

10-53a
Revise text to read as follows:

. Where a circuit breaker:
(1) Utilizes short time delay and
(21) Does not have an adjustable instantaneous trip function engaged and set below the arcing current or
(32) Does not have an instantaneous override or the instantaneous override setting is above the arcing current then (A)

and (B) shall apply.
Documentation shall be available to those authorized to design, install, operate, or inspect the

installation as to the location of the circuit breaker(s).
One of the following means shall be provided:

(1) Zone-selective interlocking or
(2) Differential relaying or
(3) Energy-reducing maintenance switching with local status indicator or
(4) Energy-reducing active arc flash mitigation system or
(5) An approved equivalent means

Arc energy reduction is the subject of this section. The Panel should have accepted the part of ROP
10-54 that proposed changing the title of the section.

The concern of the Panel appears to be having an instantaneous trip or some other clearing time reduction method set
below the level of arcing current. If this is the case, as indeed it should be, then the presence or absence of a short time
delay function has nothing to do with it and should be deleted. Further, the Panel’s concern for the instantaneous
override setting should be extended to the adjustable instantaneous setting as well.

The insertion of “or” in (B)(4) corrects what seems to be an oversight.

CMP-10 accepts the revision to the section title.
CMP-10 rejects the remainder of the proposed revision.

CMP-10 rejects the proposed revisions to the list items because they have been deleted in the action
on Comment 10-24.
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_______________________________________________________________________________________________
10-24     Log #1180  NEC-P10

_______________________________________________________________________________________________
Christopher G. Walker, Eaton Corporation

10-53a
Revise text to read as follows:

Where a circuit breaker:
(1) Utilizes short time delay Rated 1,000Amps and above and
(2) Does not have an adjustable instantaneous trip function engaged and
(3) Does not have an instantaneous override or the instantaneous override setting is above the arcing current then (A)

and (B) shall apply.
(A) Documentation. Documentation shall be available to those authorized to design, install, operate, or inspect the

installation as to the location of the circuit breaker(s).
(B) Method to Reduce Clearing Time. One of the following means shall be provided:
(1) Zone-selective interlocking or
(2) Differential relaying or
(3) Energy-reducing maintenance switching with local status indicator or
(4) Energy-reducing active arc flash mitigation system
(5) An approved equivalent means

Informational Note No. 1: An energy-reducing maintenance switch allows a worker to set a circuit breaker trip unit to
“no intentional delay” to reduce the clearing time while the worker is working within an arc-flash boundary as defined in
NFPA 70E-2009, Standard for Electrical Safety in the Workplace, and then to set the trip unit back to a normal setting
after the potentially hazardous work is complete.

Informational Note No. 2: An energy-reducing active arc flash mitigation system helps in reducing arcing duration in the
electrical distribution system. No change in circuit breaker or the settings of other devices is required during
maintenance when a worker is working within an arc-flash boundary as defined in NFPA 70E-2012, Standard for
Electrical Safety in the Workplace.

The first change is to correct the title to “Arc Energy Reduction” as that is the intent of this section. This
aligns with the NEMA affirmative comment by Mr. A. Manche.

The language accepted at the ROP meetings could extend the interpretation of this requirement to apply to many
smaller molded case circuit breakers which were not originally intended to be addressed, (down to a 225A frame based
upon products available from at least one manufacturer).

The ROP accepted language also makes it extremely difficult for the AHJ to enforce as they must now determine
arcing currents for each circuit breaker being inspected.
In the panel statement to the rejection of Proposal 10-54, it is understood that the 1000A level is not the sole criteria for
increasing arc flash hazards, but recognizes that not having an instantaneous trip affects it too. This comment proposes
that BOTH 1000A AND the instantaneous trip engagement be used as the determining factor. This removes the
requirement from the smaller molded case breakers which were not originally intended to be addressed. It also makes
the applicability of this requirement clear and enforceable by the AHJ.

Revise comment to read as follows:
240.87 Arc Energy Reduction. Where the highest continuous current trip setting for which the actual overcurrent device
installed in a circuit breaker is rated or can be adjusted is 1200 amperes or higher then (A) and (B) shall apply.
(A) Documentation. Documentation shall be available to those authorized to design, install, operate, or inspect the
installation as to the location of the circuit breaker(s).
(B) Method to Reduce Clearing Time. One of the following or approved equivalent means shall be provided:
(1) Zone-selective interlocking or
(2) Differential relaying or
(3) Energy-reducing maintenance switching with local status indicator or
(4) Energy-reducing active arc flash mitigation system or
(5) An approved equivalent means
Informational Note No. 1: (no change)
Informational Note No. 2: An energy-reducing active arc flash mitigation
system helps in reducing arcing duration in the electrical distribution system.  No change in circuit breaker or the
settings of other devices is required during maintenance when a worker is working within an arc-flash boundary as
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defined
in NFPA 70E-2012, .

CMP-10 accepts the title change to better reflect the subject. The panel rejected the proposed
revisions to items (2) and (3) because the panel has deleted those list items to provide clarity for this requirement. The
panel increased 1000 to 1200 amperes to limit the number of circuit breakers affected.

_______________________________________________________________________________________________
10-25     Log #1181  NEC-P10

_______________________________________________________________________________________________
Christopher G. Walker, Eaton Corporation

10-54
This proposal should have been accepted.

The language accepted at the ROP meetings could extend the interpretation of this requirement to
apply to many smaller molded case circuit breakers which were not originally intended to be addressed, (down to a
225A frame based upon products available from at least one manufacturer).

The ROP accepted language also makes it extremely difficult for the AHJ to enforce as they must now determine
arcing currents for each circuit breaker being inspected.  This proposal makes the applicability of this requirement clear
and enforceable by the AHJ.

See panel action and statement on Comment 10-24.

_______________________________________________________________________________________________
10-26     Log #1391  NEC-P10

_______________________________________________________________________________________________
Dennis Darling, Stantec Consulting Ltd.

10-53a
Accept the ROP text except change the word “utilizes” in the second line to “uses.”

The NEC Style Manual Section 3.3.4 indicates that the word “use” should be used rather than
“utilized”. The use of “utilized” is not clear in this context.

CMP-10 rejects the proposed revision to the list item because it has been deleted in the action on
Comment 10-24.
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_______________________________________________________________________________________________
10-27     Log #1394  NEC-P10

_______________________________________________________________________________________________
Dennis Darling, Stantec Consulting Ltd.

10-53a
Accept the ROP text with the following new Informational Note No. 1 and increment the numbers of

the other two Informational Notes by one.
New Informational Note No. 1: It should be understood that even with the application of any mitigation techniques, the

arc flash hazard may still be above that which is suitable for personnel protection. Specific use of a protective function
without corresponding engineering analysis may not lead to improved safety.

The first step for any worker should be to establish an electrically safe work condition as defined in
NFPA 70E. Subsequent work on any energized equipment should only be performed after evaluating the risks and
suitable mitigation methods. The language as written implies that it is safe to work if the mitigation techniques in (A) or
(B) are employed. As written, it would be almost required to employ one of the techniques in section (B). In addition, it
should be understood that even with the application of mitigation techniques the arc flash hazard may still be above that
is suitable for personnel protection.

The NEC is an installation code. The proposed informational note references “work practices” which
are covered in NFPA 70E, .
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_______________________________________________________________________________________________
10-28     Log #586  NEC-P10

_______________________________________________________________________________________________
Charles L. Powell, American Chemistry Council

10-59
Add the following new text:

Exception:  If the load served is a chemical (or other potentially hazardous material) manufacturing plant where sudden
loss of electrical power may result in an increased hazard, and the available incident energy level when short-time
protection is utilized is within manageable levels of commonly available personal protective equipment,  the additional
requirements  of 240.87 (1), (2) or (3) are not required.

Based on the ROP panel statement, I feel additional comment regarding original substantiation is
warranted.

70E does not require that I modify a system to lower arc flash values when energized.  It does require that I place it in a
safe work condition (de-energize) unless de-energization creates a greater hazard or is infeasible, or is less than 50 V.
(70E Article 130 – 2012).  If the equipment is justified to work energized an energized electrical work permit is required
which includes several requirements regarding identification or hazards, and an appropriate work plan to protect
personnel from the hazards including appropriate protective equipment.  It does not require that I reduce the calculated
arc-flash energy.

The panel statement in the ROP seems to indicate that the panel understands that use of a maintenance mode defeats
selective coordination.  However, I did not state in my substantiation, that defeating of selective coordination by a
maintenance switch was the only reason that the likelihood of a larger scale interruption was increase by the
requirements of 240.87.  Therefore, I must comment and specify how each of the accepted methods specified in 240.87
increases the likelihood of a larger scale service interruption that could result in additional hazards.

(1) Zone selective interlocking – This technology works by “restraint”.  The downstream breaker restrains the
instantaneous function of the upstream breaker.  In the case of a unit substation, the feeder breakers restrain the main
breaker.  This restraint is dependent on the communication link between the breakers and/or relays.  Since it operates
on restraint rather than permissive, if the communication link is compromised, the main breaker is not restrained.  The
loss of communication between trip units may not be rapidly recognized.   If a fault occurs downstream of a feeder
breaker, and the communication link is compromised, the main breaker does not receive the restraint signal and opens,
clearing the bus not because of a failure of the feeder breaker, but because of the failure of a communication link.  This
would shut down all loads fed from this bus.  This scenario can happen at any time, not just when maintenance is
occurring.
(2) Differential relaying – Most low voltage substations utilize trip units rather than relays with the CTs mounted on
the draw-out breaker stabs.  Additional differential relays would be required which in turn would require additional CTs.
Looking at the design of the typical currently available low voltage substation, it seems these CTs would have to be
mounted in the outgoing sections, probably downstream of the outgoing connections such that the outgoing cables
would have to pass through them.  This would put the cable connection to the runbacks (a common failure point in LV
substations) within the differential zone.  A fault at this location is typically cleared by the feeder breaker, but being in the
differential zone would now additionally be cleared by the differential relay operating and opening every breaker on the
bus.  This would shut down all loads fed from this bus.  This scenario can happen at any time, not just when
maintenance is occurring.
(3) Maintenance mode switching – Reduces AF hazard when placed in this mode by compromising the selective
coordination.  The panel ROP statement seems to indicate that the panel recognizes this situation.
I continue to contend that all three of the allowed methods increases the likelihood of larger scale unplanned

interruptions.  These unplanned interruptions can cause serious non-electrical hazards if the load served is a chemical
or other hazardous manufacturing facility.  If energy levels without these methods are within limits of which electrical
workers can be protected with commonly available PPE the exception should be allowed.  I am strongly committed to
making every job as safe as possible.  I believe that not allowing the exception I proposed detracts from, rather than
enhances the overall safety of the installations the proposal targets.

I request the panel re-consider their decision to reject the original proposal.
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The determination of arc-flash energy and requirements for personal protective equipment for

persons within an arc-flash boundary is under the purview of the NFPA 70E committee. The methods outlined in 240.87
to reduce the arc-flash hazard(s) are compatible with the selective coordination that is necessary for chemical (or other
potentially hazardous material) manufacturing plants. Arc-flash hazard levels should be limited as much as possible, not
just limited if above
subjective high levels.

_______________________________________________________________________________________________
10-29     Log #600  NEC-P10

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

10-53a
Revise text to read as follows:

5. An approved equivalent means
Informational Note No. 2:

Informational Note No. 1: An energy-reducing maintenance switch allows a worker to set a circuit breaker trip unit to “no
intentional delay” to reduce the clearing time while the worker is working within an arc-flash boundary as defined in
NFPA 70E-2009, , and then to set the trip unit back to a normal setting
after the potentially hazardous work is complete.

Protection not required when . Change <info 2> to exception. Move to above original <info 1>

The informational note is intended only to provide information, not a requirement.

_______________________________________________________________________________________________
10-30     Log #138  NEC-P10

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

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

modified definition of “Metal Enclosed Power Switchgear” to “Switchgear” in Proposal 9-7.
It was the action of the Correlating Committee that this proposal be referred to Code-Making Panel 10 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-10 accepts the direction of the NEC Correlating Committee to take action on Proposal 9-15a.
CMP-10 accepts the action on Proposal 9-15a.
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_______________________________________________________________________________________________
10-31     Log #139  NEC-P10

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

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

modified definition of “Metal Enclosed Power Switchgear” to “Switchgear” in Proposal 9-7.
It was the action of the Correlating Committee that this proposal be referred to Code-Making Panel 10 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-10 accepts the direction of the NEC Correlating Committee to take action on Proposal 9-15b.
CMP-10 accepts the action on Proposal 9-15b.
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_______________________________________________________________________________________________
10-32     Log #740  NEC-P10

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

10-60
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. Section 90.3 mandates that Chapters 1 through 4
apply generally and Chapters 5, 6 and 7 are special and serve only to modify or supplement the rules in Chapters 1
through 4. The HVTG quickly realized that it was not feasible to address all of the installation requirements in Chapter 6.
The work needs to be done throughout the NEC. The special systems in Chapter 6 are built primarily upon Chapters 1
through 4 with the Chapter 6 requirements providing only modifications or supplemental requirements. A quick review of
the UL White-book for electrical products will uncover that UL has many products that are utilized in these systems rated
at and above 600-volts including but not limited to, 600Vdc terminal blocks, 1000Vdc PV switches, 1500Vdc PV fuses,
and 2000V PV wiring. Product listings provide permitted uses and restrictions on a given product. The NEC must
recognize those products through installation requirements. Electrical safety in the home, workplace and in all venues
depends upon installation requirements to ensure that all persons and property are not exposed to the hazards of
electricity. The success of this code hinges on three things (1) product standards, (2) installation requirements and (3)
enforcement. The NEC needs to recognize emerging technologies that are operating at over 600-volts. Everyone needs
to play a role in this transition. The present NEC requirements would literally require that a PV system operating at
750-volts DC utilize a disconnecting means rated at 5 kV. The manufacturers, research and testing laboratories and the
NEC must work together to develop installation requirements and product standards to support these emerging
technologies.

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

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

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