
Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
11-1     Log #802  NEC-P11

_______________________________________________________________________________________________
David H. Kendall, Thomas & Betts Corporation

11-75
I support assigning the definitions for "Adjustable Speed Drive" and "Adjustable Speed Systems" to

Article 100. I do not support the reworked definitions. Return the definitions to the original language used in Section
430.2 of the 2011 NEC to read as follows:

A combination of the power converter, motor, and motor-mounted auxiliary devices such as
encoders, tachometers, thermal switches and detectors. air blowers, heaters, and vibration sensors.

An interconnected combination of equipment that provides a means of adjusting the
speed of a mechanical load coupled to a motor. A drive system typically consists of an adjustable speed drive and
auxiliary electrical apparatus.

The reworked definitions are incomplete and do not add clarity. Furthermore, these definitions were
revised without substantiation. The proposed definition for an "Adjustable  Speed Drive System" is very broad and might
even include mechanical systems that should not be included in the NEC. The proposed broad definition is so broad that
it would include Ward-Leonard systems, or a water wheel driving an alternator. As proposed, it is not particularly useful.

There was no field evidence provided that indicated the existing definitions were not adequate nor that the existing
definitions resulted in any field problems.

The current definition for "Adjustable Speed Drive System" that is used in the 2011 NEC, Section 430.2, is the same
definition found in IEEE P1 566, Standard for Performance of Adjustable Speed AC Drives Rated 375 kW and Larger.
Changing these definitions could create confusion and application errors in the field due to the broad definition. The

difference in this definition and the IEEE P1566 definition is an example of the confusion that will be created.

The definitions in Proposal 11-75 as accepted and revised by CMP 11 provide a more concise and
accurate description.  It is the panel's intent that the definitions remain in Article 100 but remain under the purview of
CMP 11.

Affirmative: 14
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_______________________________________________________________________________________________
11-2     Log #112  NEC-P11

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

8-60
It was the action of the Correlating Committee that this proposal be reported as "Reject" to

correlate with the action taken on Proposal 11-83.
The Correlating Committee directs that this proposal be sent to Code-Making Panel 11 for action in Article 440.

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.

Affirmative: 13  Negative: 1

MISSILDINE, JR., J.:  Acceptance of this comment was only to accept responsibility for Proposal 8-60 as directed by
the TCC.  The panel's action appears to accept the change as written in the proposal.  See the negative ballot statement
on Comment 11-32 for reasons why no wire type ground conductor should be required.
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_______________________________________________________________________________________________
11-3     Log #1253  NEC-P11

_______________________________________________________________________________________________
John Masarick, Independent Electrical Contractors, Inc.

8-60
I ask the panel to approve proposal 8-60 dealing with article 350.60.  Below is the article from

Proposal 8-60.
350.60 Grounding. Grounding and bonding for LFMC shall be installed in accordance with 350.60(A) and (B).
(A) If used to connect equipment where flexibility is necessary to minimize the transmission of vibration from equipment
or to provide flexibility for equipment that requires movement after installation, an equipment grounding conductor shall
be installed.
Where flexibility is not required after installation, LFMC shall be permitted to be used as an equipment grounding
conductor when installed in accordance with 250.118(6).
Where required or installed, equipment grounding conductors shall be installed in accordance with 250.134(B).
Where required or installed, equipment bonding jumpers shall be installed in accordance with 250.102.
Informational Note: See 501.30(B), 502.30(B), 503.30(B), 505.25(B), and
506.25(B) for types of equipment grounding conductors.
(B) Where Air Conditioning or Refrigerating Equipment is installed outdoors, an equipment grounding conductor per
250.118(1) shall be provided within the raceway and shall be sized per 250.122.

In a recent survey conducted by IEC over 50% of the respondents said they had observed or heard of
non- threaded conduit, to HVAC and refrigerator equipment, that came apart after being installed on rooftops.  Also,
over 7% indicated they   knew of or received a serious  electrical shock as a result of the separation of the conduit.

CMP 11 accepts responsibility for taking action on this comment.  The requirement belongs in
Article 440 and not section 350.60.  Article 440 deals specifically with HVAC equipment.  See the panel action and
statement on Comment 11-32.

Affirmative: 14

MISSILDINE, JR., J.:  The panel's action to reject the comment is appropriate; but not with the panel statement.  The
proposed change in proposal 8-60 should not be accepted.  If the wire type ground conductor is necessary in outdoor
LFMC supplying air conditioning and refrigeration equipment, it should be applied to all outdoor applications of this
material.  Article 350 would be the appropriate place for the change, not Article 440.  See the negative ballot statement
on Comment 11-32 for reasons why no wire type ground conductor should be required.
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_______________________________________________________________________________________________
11-3a     Log #1370  NEC-P11

_______________________________________________________________________________________________
Vince Baclawski, National Electrical Manufacturers Association (NEMA)

8-60
Continue to Reject the proposed requirement for an equipment grounding conductor in Liquidtight

Flexible Metal Conduit.
It is not reasonable to simply require a grounding conductor on a product that has an excellent record of

performance. Manufacturers of this product have not had issues or complaints about problems with either the armor
opening or with grounding. The substantiation submitted with the proposal provides a single incident and does not
provide any information on the construction of the raceway, whether or not it was listed, or if listed fittings were used or
properly installed.

The construction of LFMC requires that it be provided with a bonding strip wound into the conduit convolutions
throughout its entire length. It is required to withstand a 300 pound tension, and up to a 750 Amp fault current. The
raceway is required to be terminated in listed fittings and required to be protected by overcurrent devices rated a
maximum 20 or 60 amps, depending on the size of the raceway. In addition the use of the raceway as a ground fault
path is limited to six feet.

The Panel 11 Technical Committee should require more substantive substantiation. There are many non-listed,
off-shore sourced Liquid tight products in the marketplace, was the product in this incident listed? Were the fittings used
also listed for the application? Were all of the metal components properly bonded? Was the installation compliant with
the NEC®?

In light of the construction, listing, and installation requirements in place for this wiring method and the excellent record
of performance when installed in accordance with the requirements of the NEC®, the requirement for an equipment
grounding conductor in this application should not be required.

CMP 11 agrees with the recommended action of the submitter but disagrees with the submitter's
substantiation. The requirement belongs in Article 440 and not section 350.60. See the panel action and statement on
Comment 11-3.

Affirmative: 14

MISSILDINE, JR., J.:  Agree with the panel's action to accept Comment 11-3a which rejects Proposal 8-60.  This
proposal should be rejected for the reasons stated in the negative ballot statement for comment 11-31.

THOMPSON, J.:  I support the position provided by the submitter, but disagree with the panel statement.
WRIGHT, J.:  While NEMA votes affirmative on this Panel Action, which Rejects the requirement for an equipment

grounding conductor in Liquidtight Flexible Metal Conduit in Section 350.60, NEMA does not agree that the requirement
belongs in Article 440.  The requirement should not be contained in either Section 350.60 or Article 440.
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_______________________________________________________________________________________________
11-4     Log #113  NEC-P11

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

8-90
It was the action of the Correlating Committee that this proposal be reported as "Reject" to

correlate with the action on Proposal 11-83. The Correlating Committee directs that this proposal be sent to
Code-Making Panel 11 for action in Article 440.

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.

Affirmative: 13  Negative: 1

MISSILDINE, JR., J.:  Acceptance of this comment was only to accept responsibility for Proposal 8-90 as directed by
the TCC.  The panel's action appears to accept the change as written in the proposal.  See the negative ballot statement
on Comment 11-32 for reasons why no wire type ground conductor should be required.
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_______________________________________________________________________________________________
11-4a     Log #1255  NEC-P11

_______________________________________________________________________________________________
John Masarick, Independent Electrical Contractors, Inc.

8-90
I ask the panel to accept proposal 8-90 to read as submitted below.

358.60 Grounding. Grounding and bonding EMT shall be installed in accordance with 358.60(A) and (B).
(A) EMT shall be permitted as an equipment grounding conductor.
(B) Where Air Conditioning or Refrigerating Equipment is installed outdoors, an equipment grounding conductor per
250.118(1) shall be provided within the raceway and shall be sized per 250.122.

In a recent survey conducted by IEC over 50% of the respondents said they had observed or heard of
non- threaded conduit, to HVAC and refrigerator equipment, that came apart after being installed on rooftops.  Also,
over 7% indicated they   knew of or received a serious  electrical shock as a result of the separation of the conduit.

CMP 11 accepts responsibility for taking action on this comment.  The requirement belongs in
Article 440 and not section 358.60.  Article 440 deals specifically with HVAC equipment.  See the panel action and
statement on Comment 11-32.

Affirmative: 14

MISSILDINE, JR., J.:  The panel's action to reject the comment is appropriate; but not with the panel statement.  The
proposed change in proposal 8-90 should not be accepted.  If the wire type ground conductor is necessary in outdoor
EMT supplying air conditioning and refrigeration equipment, it should be applied to all outdoor applications of this
material.  Article 358 would be the appropriate place for the change, not Article 440.  See the negative ballot statement
on Comment 11-32 for reasons why no wire type ground conductor should be required.

WRIGHT, J.:  While NEMA votes affirmative on this Panel Action, which Rejects the requirement for an equipment
grounding conductor in EMT in Section 358.60, NEMA does not agree that the requirement belongs in Article 440.  The
requirement should not be contained in either Section 358.60 or Article 440.
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_______________________________________________________________________________________________
11-4b     Log #1369  NEC-P11

_______________________________________________________________________________________________
Vince Baclawski, National Electrical Manufacturers Association (NEMA)

8-90
Whether the action of the TCC is accepted or rejected by Panel 8, the concept of Proposal 8-90

should be rejected.
The substantiation does not support this change. Neither the CPSC report nor the report of the Chicago

incident indicates the wiring method was the cause of the electrocution.  The photos enclosed with the substantiation
show that EMT was not used.  The CPSC report is dated 2002, five (5) years before the incident, and only shows the
number of consumer product-related electrocutions by specific products involved, not the specific cause.  The report
shows a greater number of electrocutions were related to other components of the installed household wiring than to the
wiring method.  In the case of damaged or exposed wiring, the “exact nature of the wiring was unspecified”.
The use of a supplemental equipment grounding conductor should be a design decision based on the wiring method to
be used and the unique installation environment in which the equipment is being installed.  The NEMA/Georgia Tech
research study on grounding validates that EMT is a proven equipment grounding conductor when installed in
accordance with the NEC and with either set-screw or compression type fittings.

CMP 11 agrees with the recommended action of the submitter but disagrees with the submitter's
substantiation.  The requirement belongs in Article 440 and not section 358.60.  See the panel action and statement on
Comment 11-4a.

Affirmative: 14

MISSILDINE, JR., J.:  The panel's action to reject the comment is appropriate; but not with the panel statement.  If the
wire type ground conductor is necessary in outdoor EMT for HVAC, it should be applied to all outdoor applications of
this material.  Article 358 would be the appropriate place for the change, not Article 440.  See negative ballot statement
on Comment 11-31 for reasons why no wire type ground conductor should be required.

THOMPSON, J.:  I support the position provided by the submitter, but disagree with the panel statement.
WRIGHT, J.:  See my Affirmative comment on Comment 11-4a.
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_______________________________________________________________________________________________
11-5     Log #1283  NEC-P11

_______________________________________________________________________________________________
Elliot Rappaport, Electro Technology Consultants

11-9
Accept proposal.

The “equipment grounding conductor” is used properly by many but not by all.  This is evidenced by
the number of questions raised at inspectors’ code sessions and at code classes.

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.

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 panel continues to reject Proposal 11-9 in correlation with the action taken by CMP 5 on
Proposal 5-3.  Acceptance of this comment would add confusion and reduce usability.

Affirmative: 12  Negative: 2

POWELL, C.:  "The term ""equipment grounding conductor"" needs to be replaced with ""equipment bonding
conductor"" throughout the NEC. Yes, the term equipment grounding conductor in Article 100 would need to be changed
to the term equipment bonding conductor.  The use of the term ""equipment grounding conductor"" is confusing both for
those new to the electrical industry and even for some experienced users. The problem is compounded when dealing
with other international standards.  No technical rebuttal has been provided for not making the change. This conductor
always provides a bonding function but does not always provide a grounding function.

SMITH, III, A.:    The panel should accept the original proposal. The Panel is incorrect in stating that this will add
confusion and reduce usability.  The proposed language improves the technical accuracy of the use of the terms
“equipment grounding conductor” and “equipment bonding conductor”.  The IEEE has reviewed all the statements on
this subject by various panels. The following represents the IEEE position on the issue of equipment grounding
conductor or equipment bonding conductor. There is no justification for retaining an incorrect and potentially hazardous
electrical installation just because this definition has been used in the NEC for many years. Not all electrical practitioners
are knowledgeable in the main intent of this conductor. The intent of the proposed change is to provide a descriptive
name to a construction element that has resulted in much misunderstanding with possible hazardous operating
conditions in electrical installations. The use of the term “grounding” implies that grounding is its principal function.
Although grounding may be desirable, providing an effective fault current path (i.e. bonding) is and should be the
emphasis. There are many who assert that a connection to a water pipe meets the needs of equipment grounding,
however, this connection does not perform the necessary effective fault current path back to the source. There are two
conductors described in the Code performing the same function but named differently. The “bonding jumper” is a short
conductor that insures the electrical integrity of enclosure to raceway. The longer conductor, intended to provide a low
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impedance path to the source, is presently named a “grounding” conductor instead of its real function as a “bonding”
conductor. Technically, the definition in Article 100 may be adequate for Panel members and those that teach.
Practically, the definition is confusing if the terminology does not fit the function performed. The equipment bonding
conductor, as it should be called, provides its primary function whether or not it is grounded. For a grounded system, it is
grounded because the system is grounded. For an ungrounded system, it is grounded to limit the voltage due to a
lightning strike or contact with a higher voltage system. Changing the name will assist in educating users of the Code as
to why they are installing a conductor that needs to be continuous all of the way back to the source.
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_______________________________________________________________________________________________
11-6     Log #741  NEC-P11

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

11-10
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.

Affirmative: 13  Negative: 1

COLE, T.:  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.  It seems as though the cart is before the horse.  In this situation might it be better to have
standards written first before we adopt the unknown.  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 submitters proposal
until standards are adopted.

10Printed on  1/28/2013



Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
11-7     Log #162  NEC-P11

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

11-11
The Correlating Committee directs that the panel include the publication date of the referenced

standards in the Informational Note in accordance with the Section 3.3.7.4 of the NFPA Regulations Governing
Committee Projects.

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.

Affirmative: 14

_______________________________________________________________________________________________
11-8     Log #478  NEC-P11

_______________________________________________________________________________________________
Marcelo M. Hirschler, GBH International

11-12
Revise text to read as follows:

   An assembly of two or more components consisting of one of the following:
(1) Power circuit components only, such as motor controllers, overload relays, fused disconnect switches, and circuit
breakers
(2) Control circuit components only, such as pushbuttons, pilot lights, selector switches, timers, switches, control relays
(3) A combination of power and control circuit components
These components, with associated wiring and terminals, are mounted on or contained within an enclosure or mounted
on a subpanel. The industrial control panel does not include the controlled equipment.

Industrial control panel components, with associated wiring and terminals, shall be mounted on or contained
within an enclosure or they shall be mounted on a subpanel.

Industrial control panels shall not include the controlled equipment.
I accept the concept that NEC definitions are not required to be in single sentences. However this

definition contains the defined term in the last sentence and also contains requirements 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 and the requirements, by placing them in an alternate location in Article 409.
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 (by eliminating the last two sentences):

These components, with associated wiring and terminals, are mounted on or contained within an
enclosure or mounted on a subpanel.

The industrial control panel does not include the controlled equipment.

The existing definition does not violate the intent of the NEC Style Manual.  The proposed text
does not add clarity nor improve readability.

Affirmative: 14
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_______________________________________________________________________________________________
11-9     Log #565  NEC-P11

_______________________________________________________________________________________________

Richard A. Janoski, Finleyville, PA
11-16

Revise as follows:
An industrial control panel shall be marked with the following information that is plainly visible after

installation:
(2) Supply voltage of all power supplies, location of all power supply circuit disconnecting means, number of phases,

frequency, and full-load current for each incoming supply circuit.

A new rule in Section 409.110(3) requires that the industrial control panel is to be marked with a label
notifying of the presence of multiple power source disconnecting means. I am recommending an addition to the wording
in the first part of the sentence of 409,110(2), that "Supply voltage of all power supplies" be listed on the label.

Also, by placing this label on the enclosure, an individual servicing an industrial control panel will be aware of the
electrical hazards present. To eliminate these electrical hazards when servicing the equipment, all of the power sources
need to be disconnected. Without a requirement to label to location of all of the power supply disconnects, work must be
done to determine their location. It can be the case that locating numerous power supply disconnects in an unfamiliar
facility can be a difficult task.

To further aid the technician in creating the safest work environment, I am recommending that the location of all power
source disconnects should be labeled on the cabinet. Disconnecting all of the power sources while servicing the panel
equipment is the safest work practice. With no voltage present on the interior of the cabinet, both the arc-flash and
shock hazards will be eliminated.

See the panel action and statement on Comment 11-10.

Affirmative: 14

SMITH, III, A.:    IEEE supports the panel action to reject comments 11-9 and 11-10
The concept of listing the location of all power supply circuit disconnecting means on a control panel is idealistic but not
practical.  Control panels can have multiple sources which make marking each source infeasible due to various reasons
such as availability of free space for marking.  This may also lead to errors and unsafe conditions because nameplate
markings may be difficult to keep up to date.  A safer method employed by industry is to indicate drawing number(s) for
reference and up to date information on sources supplying the panel.
Information on full load current is impractical for all incoming supply circuits to be indicated on the panel due to possible
number of sources that may include power, control, communication and signaling circuits.
Power source, power supplies and incoming supply circuits are not clearly defined.  Definition is needed to add clarity
and prevent misinterpretation between power supply circuits and other sources of voltage.
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_______________________________________________________________________________________________
11-10     Log #999  NEC-P11

_______________________________________________________________________________________________
Richard A. Janoski, Finleyville, PA

11-16
Accept the revised text.

(2) Supply Voltage of all power supplies, location of all power supply circuit disconnecting means 50 volts or less,
number, of phases, frequency, and full-load current for each incoming supply circuit.

I am recommending that this Proposal be accepted on the basis of personal safety of the technician
servicing an industrial control panel. I understand the concerns of the CMP members regarding the voltage limitations, I
have revised the text to reflect this concern. Also, the new text "of all power supplies" was not underlined in the proposal
document, this would address the inclusion of; this requirement, acknowledging the presence of multiple power sources.

CMP 11 recommends following safe work practices as outlined in NFPA 70E for establishing an
electrically safe work condition.  The concern is that markings added during installation are more difficult to maintain
than drawings and may also be impractical to adequately describe all the sources of voltage.

Affirmative: 14

SMITH, III, A.:    IEEE supports the panel action to reject comments 11-9 and 11-10
The concept of listing the location of all power supply circuit disconnecting means on a control panel is idealistic but not
practical.  Control panels can have multiple sources which make marking each source infeasible due to various reasons
such as availability of free space for marking.  This may also lead to errors and unsafe conditions because nameplate
markings may be difficult to keep up to date.  A safer method employed by industry is to indicate drawing number(s) for
reference and up to date information on sources supplying the panel.
Information on full load current is impractical for all incoming supply circuits to be indicated on the panel due to possible
number of sources that may include power, control, communication and signaling circuits.
Power source, power supplies and incoming supply circuits are not clearly defined.  Definition is needed to add clarity
and prevent misinterpretation between power supply circuits and other sources of voltage.
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_______________________________________________________________________________________________
11-11     Log #742  NEC-P11

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

11-20
Continue to Accept in Principle in Part.

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.

Affirmative: 13  Negative: 1

COLE, T.:  See comment on 11-6.
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Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
11-12     Log #1310  NEC-P11

_______________________________________________________________________________________________
Mike Weitzel, Bechtel

11-23
Add new text to read as follows:

An instantaneous trip type circuit breaker designed to be used as part of a listed motor
controller assembly, containing electronic or magnetic-hydraulic instantaneous trip and overload functions, no thermal
trip elements, and short circuit protection.

Thank you CMP 11 for your comments. My comments are provided in response to the panel
statement. I maintain that adding a definition for Motor Circuit Protector will help the average user.

I'm trying to clarify what a Motor Circuit Protector is and how it should be used. There is misunderstanding in the field
as to how these breakers are used and applied. Proper understanding of their purpose and use is important to the user.

Motor Circuit Protectors are overcurrent devices manufactured and intended for specific purposes.
Motor Circuit Protectors are intended to provide only branch-circuit, short-circuit, and ground-fault protection for

individual motor branch circuits.
They may not be used to provide main, motor feeder, motor overload, and general branch-circuit or group motor

protection.
NEC 430.52 requires that they shall only be used as part of a listed combination motor controller.
Motor Circuit Protectors (MCP's) are short-circuit tested only in combination with a motor controller and overload

device.
Because of this, they are not labeled with an interrupting rating by themselves.
Per NEC 430.109, they may be used as a motor branch-circuit and controller disconnect, or "at the motor" disconnect

only when part of a listed combination motor controller.
Another option is to add an informational Note to Section 430.52(C)(3), in a similar manner as was added to Section

430.52(C)(7) in the 2011 cycle.

A new definition is not necessary in 430.2 as CMP 11 met the submitter's intent with the action and
statement on Comment 11-17.

Affirmative: 14

_______________________________________________________________________________________________
11-13     Log #1327  NEC-P11

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

11-20
Revise text to read as follows:

Change “240 or less” to “250 or less”
Voltage gap in table.

Proposal 11-20 does not address the issue raised by the submitter.  It is new material.

Affirmative: 14
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Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
11-14     Log #163  NEC-P11

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

11-29b
The Correlating Committee directs that the panel include the publication date of the referenced

standard (NFPA 70E) in the Informational Note in accordance with Section 3.3.7.4 of the NFPA Regulations Governing
Committee Projects.

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.

Affirmative: 14

_______________________________________________________________________________________________
11-15     Log #603  NEC-P11

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

11-29b
Revise text to read as follows:

Part II specifies ampacities of conductors that are capable of carrying the motor current without
overheating under the conditions specified.The provisions of Part II shall not apply to motor circuits rated over 1000
volts, nominal.

Informational Note: For over 600 1000 volts, nominal, see Part XI.
Simple change omitted in informational note.

Affirmative: 14

_______________________________________________________________________________________________
11-16     Log #1328  NEC-P11

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

11-29b
Revise text to read as follows:

Informational Note: For over 600 1000 volts, nominal, see Part XI.
Match other references in this article.

CMP 11 understands that this comment only deals with the informational note.

Affirmative: 14
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Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
11-17     Log #1316  NEC-P11

_______________________________________________________________________________________________
Mike Weitzel, Richland, WA

11-23
Add new text to read as follows:
A motor circuit protector, as used in this section, is an instantaneous trip type circuit breaker

designed to be used as part of a listed motor controller assembly, containing electronic or magnetic-hydraulic
instantaneous trip and overload functions, no thermal trip elements, and short circuit protection.

Thank you CMP 11 for your comments. My comments are provided in response to the panel
statement. I maintain that adding a definition for Motor Circuit Protector will help the average user.

Please consider the option of adding an Informational Note to Section 430.52(C)(3), in a similar manner as an
Informational Note was added to Section 430.52(C)(7) in the 2011 cycle.

I’m trying to clarify what a Motor Circuit Protector is and how it should be used. There is misunderstanding in the field
as to how these breakers are used and applied.  Proper understanding of their purpose and use is important to the user.

Motor Circuit Protectors are overcurrent devices manufactured and intended for specific purposes.
Motor Circuit Protectors are intended to provide only branch-circuit, short-circuit, and ground-fault protection for

individual motor branch circuits.
They may not be used to provide main, motor feeder, motor overload, and general branch-circuit or group motor

protection...
NEC 430.52 requires that they shall only be used as part of a listed combination motor controller.
Motor Circuit Protectors (MCP’s) are short-circuit tested only in combination with a motor controller and overload

device.
Because of this, they are not labeled with an interrupting rating by themselves.
Per NEC 430.109, they may be used as a motor branch-circuit and controller disconnect, or “at the motor” disconnect

only when part of a listed combination motor controller.

Add a new informational note and renumber the existing informational note:
Informational Note No. 1: Instantaneous trip circuit breakers are also known as motor circuit protectors (MCPs).
Informational Note No. 2: For the purpose of this article, instantaneous trip circuit breakers may include a damping

means to accommodate a transient motor inrush current without nuisance tripping of the circuit breaker.
The panel understands that the ROP reference on this comment is incorrect; it should be 11-34, not

11-23.  The intent of the submitter has been met by adding a new Informational Note No. 1 and renumber the existing
informational note as Informational Note No. 2.

Affirmative: 14
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Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
11-18     Log #1315  NEC-P11

_______________________________________________________________________________________________
Mike Weitzel, Richland, WA

11-37

Add  the acronym “MCP” after Instantaneous Trip Circuit Breaker where found in Section 430.62  Exception No. 1.

Please see my comments on Sections 430.2 and 430.52.

The panel rejects the addition of “(MCP’s)” as it is not necessary.

Affirmative: 14

_______________________________________________________________________________________________
11-19     Log #1270  NEC-P11

_______________________________________________________________________________________________
Stanley J. Folz, Morse Electric, Inc.

11-43
Reject the Panel action to accept Proposal 11-43.

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.

The submitter's recommendation to reject Proposal 11-43 was already accomplished in the
proposal stage.

Affirmative: 14

THOMPSON, J.:  Products and applications demand guidance for applications above 600 volts, but believe that these
are best provided in the end-product standards. If electrical spacing tables are to remain in the Code, then the proper
spacings for field installed bus bars etc must be defined. The NFPA Research Foundation, in concert with third party
safety certifiers should establish a research project to determine the appropriate spacing distances (through air and over
surface) for 1000V applications. It should be noted that existing UL standards contain electrical spacing requirements for
products used in applications in excess of 600V.

18Printed on  1/28/2013



Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
11-20     Log #601  NEC-P11

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

11-20
Revise text to read as follows:

An oil switch used on a circuit whose rating does not exceed 1000 volts or 100 amperes, or by special
permission on a circuit exceeding this capacity where under expert engineering supervision. The oil switch shall be
permitted to be both power and manually operable.

An oil switch used on a circuit whose rating does not exceed 1000 volts or 100 amperes, or by special
permission on a circuit exceeding this capacity where under expert supervision. in industrial installations where
conditions of maintenance and supervision ensure that only qualified persons service the equipment. The oil switch shall
be permitted to be both power and manually operable

This is the only instance in the that the term is used.

The comment and proposed change is not related to the original proposal.  It is new material.

Affirmative: 14
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Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
11-21     Log #164  NEC-P11

_______________________________________________________________________________________________
Technical Correlating Committee on National Electrical Code®,

11-60a
The Correlating Committee directs that the panel correct the use of the term "may" in the

Informational Note in 430.130, as it makes the Informational Note permissive.
The  Correlating Committee directs that the action on this proposal be rewritten to either remove the requirement in the

Informational Note for 430.131 or incorporate the text into the section.
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.

Revise to read as follows:

(A) Circuits containing power conversion equipment shall be protected by a branch circuit short-circuit and ground-fault
protective device in accordance with the following:

(1)  The rating and type of protection shall be determined by 430.52 (C) (1), (3), (5) or (6) using the full load current
rating of the motor load as determined by 430.6,

(2)  Where maximum branch-circuit short-circuit and ground-fault protective ratings are stipulated for specific device
types in the manufacturers instructions with the power conversion equipment or are otherwise marked on the
equipment, they shall not be exceeded even if higher values are permitted in 430.130 (A) (1).

(3)  A self-protected combination controller shall only be permitted where specifically identified in the manufacturer’s
instructions with the power conversion equipment or otherwise marked on the equipment.

may be is often

(B) Branch circuit short-circuit and ground-fault protection shall also be provided for bypass
circuit/device(s).  Where a single branch-circuit short-circuit and ground-fault protective device is provided for circuits
containing both power conversion equipment and a bypass circuit, the branch circuit protective device type and its rating
or setting shall be in accordance with that determined for the power conversion equipment and for the bypass
circuit/device(s) equipment.

For installations meeting all the requirements of 430.53 that include one or more power converters, the branch circuit
short-circuit and ground-fault protective fuses or inverse time circuit breakers shall be of a type and rating or setting
permitted for use with the power conversion equipment using the full load current rating of the connected motor load in
accordance with 430.53. For the purposes of 430.53 and 430.131, power conversion equipment is considered a motor
controller.

CMP 11 accepts the direction of the Correlating Committee and modified the informational note to
430.130 and incorporated the informational note 430.131 into the text of 430.131.

Affirmative: 14
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Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
11-22     Log #1583  NEC-P11

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

11-60a
Revise text to read as follows:

Branch circuit short-circuit and ground-fault protection shall also be provided for bypass
circuit/device(s). Where a single branch-circuit short-circuit and ground-fault protective device is provided for circuits
containing both power conversion equipment and a bypass circuit, the branch circuit protective device type and its rating
or setting shall be in accordance with that maximum determined for the power conversion equipment and for the bypass
circuit/device(s) equipment.

Can a single setting and amperage rating serve for both the power conversion equipment and the
bypass? If not what settings are to be used?

“In accordance with that determined for the power conversion equipment and for the bypass
circuit/device(s) equipment” clearly states that the sizes or settings must meet the most restrictive requirement and must
provide protection for both pieces of equipment.  If one device cannot protect both pieces of equipment then separate
protective devices must be used.  The word “maximum” is not necessary.

Affirmative: 14
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Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
11-23     Log #743  NEC-P11

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

11-61
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.

Affirmative: 13  Negative: 1

COLE, T.:  See comment on 11-6.
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Report on Comments  –  June 2013 NFPA 70
_______________________________________________________________________________________________
11-24     Log #1256  NEC-P11

_______________________________________________________________________________________________
John Masarick, Independent Electrical Contractors, Inc.

11-61
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 submitters proposal.

The change for Part XI of 430 does not create a major impact on the Industry, the change only
allows higher voltages to be utilized if available and/or chosen to be used by the installer, there is no requirement higher
voltages must be utilized.

Affirmative: 13  Negative: 1

COLE, T.:  Action should have been to accept.  See comment on 11-6.

_______________________________________________________________________________________________
11-25     Log #1421  NEC-P11

_______________________________________________________________________________________________
Keith Fager, Bayer CropScience

11-68
Panel action should have been Reject.

Paragraph 430.233 is used in conjunction with paragraph 430.232, which requires exposed live parts of
motors and controllers operating at 50 volts or more to be guarded by enclosure or location.  Paragraph 430.233
requires further protection if the parts are operating at 150 volts or more and the guarding required by 430.232 is by
location.

The panel agrees that voltages over 50 V are hazardous and that the requirements of 430.233
should apply.  Two separate situations are addressed.  Section 430.232 addresses accidental contact.  Section 430.233
addresses worker's safety while adjusting energized equipment.

Affirmative: 14
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_______________________________________________________________________________________________
11-26     Log #602  NEC-P11

_______________________________________________________________________________________________
James F. Williams, Fairmont, WV

11-20
Revise text to read as follows:

The following values of full-load currents are typical for motors running at speeds usual for belted motors and motors
with normal torque characteristics.
The voltages listed are rated motor voltages. The currents listed shall be permitted for system voltage ranges of 110 to
120, 220 to 240, 440 to 480, and 550 to 1000 600,  and 690 volts.

Restore the previous value of 600 volts. The same current for motors that differ in voltage by about a
factor of two is unlikely.

Adding a column may be appropriate for higher voltage motors (e.g.: 690).
It appears to be a case of search and replace run amuck.

Proposal 11-20 covered Parts I through X.  Proposal 11-61 covered Part XI.  There were no
proposals changing 600 volts to 1000 volts in Part XIV which includes Table 430.250.  The voltages in the heading of
Table 430.250 did not change.  The draft was changed in error and will be corrected.  It is anticipated that errata will be
issued.

Affirmative: 14

_______________________________________________________________________________________________
11-27     Log #479  NEC-P11

_______________________________________________________________________________________________
Marcelo M. Hirschler, GBH International

11-76
Revise text to read as follows:

   The value in amperes to be used instead of the rated-load current in determining
the ratings of motor branch-circuit conductors, disconnecting means, controllers, and branch-circuit short-circuit and
ground-fault protective devices wherever the running overload protective device permits a sustained current greater than
the specified percentage of the rated-load current. The value of branch-circuit selection current will always be equal to or
greater than the marked rated-load current.

The value of the branch-circuit selection current shall be equal
to or greater than the marked rated-load current.

I accept the concept that NEC definitions are not required to be in single sentences. However this
definition contains the defined term in the last sentence and also contains requirements 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 and the requirements, by placing them in an alternate location in Article 440.
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 (by eliminating the last sentence):

: The value of branch-circuit selection current will always be equal to or greater than the marked
rated-load current.

The existing definition does not violate the intent of the NEC Style Manual.  The proposed text does
not add clarity nor improve readability.

Affirmative: 14
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_______________________________________________________________________________________________
11-28     Log #557  NEC-P11

_______________________________________________________________________________________________
Richard E. Loyd, Sun Lakes, AZ

11-83
Reject Proposal 11-83 which will delete new Section 440.9 in its entirety.

1. The case cited occurred , and although it lists a fatality related to an air conditioner in a
residence and a metal fence, it does not state the details of why the shock occurred, however, the homeowner stated
the air conditioner seemed to be working properly. A forensic investigation report has not been supplied. It does not
identify or implicate any specific wiring method nor that it was defective or damaged and caused the accident.
2. The two pictures that were included were dated almost 15 months after the accident
occurred. These two pictures show that both the supply and load are installed in a flexible type raceway, however, it
does not identify the type of flexible raceway or if the raceway was implicated. It does however prove that EMT was not
used as the wiring method to supply the disconnection switch or the air-conditioner. EMT was not even involved.
3. Nothing in the records or the substantiation provided indicate that there was no ground fault path between the
Air conditioner the overcurrent t protective device. Nothing in the report indicates this was a contributing factor to the
accident.
4. The CPSC report provided is for electrocutions from 1992 through 2002 associated with consumer products
more than 5 years before the accident occurred. Nothing in this report indicated EMT was not a reliable equipment
grounding path per 250-118
5. Since the evidence presented was taken on three different dates, there is no indication that any corrective
action was taken or necessary following the accident.

See the panel action and statement on Comment 11-31.

Affirmative: 10  Negative: 4

MISSILDINE, JR., J.:  See negative ballot statement for Comment 11-31.
POWELL, C.:  The submitter adequately explained that insufficient evidence was presented by proposal 11-83 to justify

the addition of the new requirements of 440.9 created by the proposal.
THOMPSON, J.:  I support the position provided by the submitter.
WRIGHT, J.: It is not reasonable to simply require a grounding conductor on a product that has an excellent record of

performance. Manufacturers of this product have not had issues or complaints about problems with either the armor
opening or with grounding. The Code already addresses applications where the EMT or liquidtight may be subject to
damage, in Sections 358.12 and 350.12.  EMT is not permitted where subject to severe physical damage, and liquidtight
is not permitted where subject to physical damage.
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_______________________________________________________________________________________________
11-29     Log #1257  NEC-P11

_______________________________________________________________________________________________
John Masarick, Independent Electrical Contractors, Inc.

11-83
I ask the panel to continue to Accept in Principal this proposal.   Article 440.9 including panel

statements change  is shown below.
Where equipment is installed outdoors with either Liquidtight Flexible Metal Conduit or

Electrical Metallic Tubing, an equipment grounding conductor shall be provided as required per 350.60(B) and
358.60(B).

In a recent survey conducted by IEC over 50% of the respondents said they had observed or heard of
non- threaded conduit, to HVAC and refrigerator equipment, that came apart after being installed on rooftops.  Also,
over 7% indicated they   knew of or received a serious  electrical shock as a result of the separation of the conduit.

See the action and statement on Comment 11-32.  The references to 350.62(B) and 350.68(B) are
not required.

Affirmative: 10  Negative: 4

MISSILDINE, JR., J.:  See negative ballot statement for Comment 11-32.
POWELL, C.:  Without additional details regarding the survey used in the substantiation, it cannot be know whether the

respondents were a representative sample.
THOMPSON, J.:  See comment in 11-30.
WRIGHT, J.:  See my negative comment on Comment 11-28.
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_______________________________________________________________________________________________
11-30     Log #1313  NEC-P11

_______________________________________________________________________________________________
Mike Weitzel, Richland, WA

11-83
Add new text to read as follows:

Where equipment is installed outdoors with either Liquidtight Flexible Metal Conduit of
Electrical Metallic Tubing, an equipment grounding conductor shall be provided as required per 350.60(B) and
358.60(B).

First of all, steel conduit and tubing raceways such as EMT are excellent wiring methods. No one
disputes that fact.

With that being understood, and despite what our friends representing the steel conduit industry may say, there is still a
problem with loose or damaged conduit connections on some installations in the field. Outdoor installations of these
types of wiring methods are commonly used to supply electrically-powered air-conditioning equipment. Though not
exclusively, AC units are most often installed at grade level, or on rooftops of buildings.

When installed in these locations outdoors, there can be a problem with physical damage. This is not a reflection on
the steel conduit. The steel conduit itself is not the problem. And Liguidtight Flexible Metal Conduit is an excellent wiring
method in its own right. However, there are issues in the field.

Sometimes, the problem is with the installation. AHJ's or their field inspector will typically provide a 'visual inspection' of
the installation, and will not attempt to check the tightness of the fitting(s). (After all, this is the installer's or contractor's
responsibility). The installer is responsible to perform the installation in a workmanlike manner, and in accordance with
the manufacturer's instructions. [NEC 110.12, and 110.3(B)]. Obvious loose connections should be discovered at the
time of installation or installation, if checked both visually, and in the manner described.

Other problems with the conduit installation may occur after installation. Because physical damage can occur, such as
when a building rooftop is re-roofed, or when snow is removed, conduit or tubing buried under snow may be struck with
a snow blower, and fittings may loosen and separate. when this occurs, the equipment grounding capability of the
conduit or tubing wiring method is lost. Roofing contractors hire laborers who don't show proper care for the installed
electrical tubing on the roof, and merely 'pull things out of the way'. In order to remove the old roof and install the new
one.

The NEC addresses physical damage in many sections. Consider why Schedule 80 PVC conduit is required in
locations subject to physical damage. Is the conduit defective? No, of course not. However, the heavier, tougher grade
of conduit is required where installed in a traffic area such as a driveway located on the side of a building, because we
know that there is a possibility that physical damage may occur if people in vehicles aren't careful.

Also, in the case of Type NM Cable, nail plates are required where the NM Cable could possibly be damaged after wall
covering is installed. Is this a problem with the NM Cable being defective? No, of course not. And, the cable industry
does not take that the Code Panel is concerned about the quality of their product. Not at all. The concern is to protect
good and properly installed cable from penetration from a screw or nail, after the cable is installed. We could go on to
discuss buried conduits and cable requiring physical protection, but you get the point.

In the case of Health Care Facility Patient Care Areas, per Section 517.13(B), an insulated wire type equipment
grounding conductor is required to be installed in the wiring method along with the branch-circuit conductors. Does this
mean that the EMT tubing or the MC cable wiring method is not suitable for supplying power to electrical loads where a
person is laying in a hospital bed? No, of course not. However, the issue is safety, and this rule that requires the
additional or 'redundant' equipment grounding conductor has been in the for a long time.

Therefore, again, the steel conduit as a product is not being criticized. Nor is the PVC conduit, the NM Cable, nor the
MC cable either.

What it does come down to is a matter of safety for personnel and property, which is the stated purpose of the .
What has been proposed here is to simply assure that a wire type equipment grounding conductor be installed in the
tubing or flex conduit to an air-conditioning unit installed outdoors, sized in accordance with Section 250.122, to provide
a back-up plan, in the event that the equipment-grounding capability of the primary wiring method is not able to function
as designed. That's all.

This wire type EGC is relatively inexpensive, and will greatly increase safety in installations, which is what the NEC is
all about. I know that there are those who may offer opposing views, but I urge you to continue to accept and support
this proposal.

See the action and statement on Comment 11-29.
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Affirmative: 10  Negative: 4

MISSILDINE, JR., J.:  See negative ballot statement for Comment 11-32.
POWELL, C.:  See reason on 11-28.
THOMPSON, J.:  I fully support the safe installation and maintenance of all connected equipment. The conduit

currently allowed by the Code is evaluated for its ability to serve as the equipment grounding conductor in addition to the
requirements for mechanical strength. Conduit has a long and firmly established safety record. Based on the comments
of this submitter, the suitability of EMT and other conduit methods to act as a suitable ground path is not in dispute.
Rather, the proposal is attempting to address installation and maintenance concerns. As a result, the proposal does not
address what the submitter considers to be the root cause of the concern (e.g., maintenance or installation). The NFPA
Research Foundation should consider a research project to determine if maintenance and installation practices need to
be addressed.

WRIGHT, J.:  See my negative comment on Comment 11-28.
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_______________________________________________________________________________________________
11-31     Log #1374  NEC-P11

_______________________________________________________________________________________________
Vince Baclawski, National Electrical Manufacturers Association (NEMA)

11-83
Reject proposal 11-83 and delete the text of the entire proposed new section 440.9.

440.9 Grounding and Bonding. Where equipment is installed outdoors with either Liquidtight Flexible Metal Conduit or
Electrical Metallic Tubing, an equipment grounding conductor shall be provided as required per 350.60(B) and
358.60(B).

This proposal should be rejected.  Nothing in the substantiation, in the CPSC report or in the report of
the Chicago incident indicates the wiring method was the cause of the electrocution.  The CPSC report is dated 2002
and only shows the number of consumer product-related electrocutions by specific products involved, not the specific
cause.  The report shows a greater number of electrocutions were related to other components of the installed
household wiring than to the wiring method.  In the case of damaged or exposed wiring, the “exact nature of the wiring
was unspecified”.

The substantiation submitted with the proposal provides a single incident and does not provide any information on the
construction of the raceway, whether or not it was listed, or if listed fittings were used or properly installed.

The use of a supplemental equipment grounding conductor should be a design decision based on the wiring method to
be used and the unique installation environment in which the equipment is being installed.  Both EMT and FMC have
excellent performance records.  Manufacturers have not had issues or complaints about problems with either the armor
opening (FMC) or with grounding for either product.

A Georgia Tech research study on grounding which is referenced in the Soares Book on Grounding validates that EMT
is a proven equipment grounding conductor when installed in accordance with the NEC and with either set-screw or
compression type fittings.   The Georgia Tech report states that steel EMT, IMC and RIGID conduit, not exceeding the
maximum allowable length, meets the requirements of Article 250 of the NEC.  In fact, the performance of steel conduit
sized in accordance with Chapter 9, Table 1 of the NEC, compared to the minimum size equipment grounding
conductors in Article 250 allows the flow of higher fault current.  This is due to the lower impedance of the steel conduit.

The construction of LFMC requires that it be provided with a bonding strip wound into the conduit convolutions
throughout its entire length. It is required to withstand a 300 pound tension, and up to a 750 Amp fault current. The
raceway is required to be terminated in listed fittings and required to be protected by overcurrent devices rated a
maximum 20 or 60 amps, depending on the size of the raceway. In addition the use of the raceway as a ground fault
path is limited to six feet.

The Panel 11 Technical Committee should require more substantive substantiation. There are many non-listed,
off-shore sourced Liquid tight products in the marketplace.  Was the product in this incident listed? Were the fittings
used also listed for the application? Were all of the metal components properly bonded? Was the installation compliant
with the NEC®?

In light of the construction, listing, and installation requirements in place for these wiring methods and the excellent
record of performance when installed in accordance with the requirements of the NEC®, the requirement for an
equipment grounding conductor in this application should not be required.

See the panel action and statement on Comment 11-33.  Previously submitted evidence, along with
the substantiation provided in Comments 11-3 and 11-29, is sufficient to require the extra degree of safety that is
intended by Proposal 11-83.

Affirmative: 10  Negative: 4

MISSILDINE, JR., J.:  The panel's action should have been to accept this comment.  I agree with the substantiation
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given in this comment and the substantiation given for comment 11-28 as reason for rejecting the requirement for a wire
type ground conductor.
Requiring a wire type conductor for equipment ground rather than use of conduit or other means as described in
250.118 is not a substitute for proper conduit application, installation or maintenance.
This change would only correct the stated problem for air conditioning and refrigeration equipment.  If this change is

necessary, Article 440 is not the appropriate place since it should be for all outdoor equipment fed from EMT and/or
LFMC.  Even other HVAC equipment, such as air handling equipment is not covered by this change.
The justification for this change is the regular occurrence of damaged EMT and LFMC conduit on rooftops, possibly

from snow removal or outdoor adjacent to buildings.  Section 358.12(1), states that the use of EMT is not permitted
where subject to “severe physical damage”.  The stated regular occurrence of damaged EMT  should qualifiy as “severe
physical damage”.
Installation of a wire type equipment ground conductor in the outdoor portion of the EMT run would ground the load and
provide a fault return path, but does not ground an intermediate section of EMT if two breaks are present in the run.  The
IEC survey in the Substantiation of Comment 11-29 states that over 50% of IEC respondents had seen separated EMT
connections on rooftops and over 7% had received a serious shock by the conduit. This problem will not be corrected by
the addition of a wire type equipment grounding conductor to bypass the outdoor conduit run if the short occurs in an
isolated section of conduit.
Correcting a problem with the ground path does not correct the mis-application of material as specified in the Code.

Whether or not a wire type equipment ground conductor is installed, the complete solution to the problem must include
proper selection of raceways and maintenance.

POWELL, C.:  See reason on 11-28.
THOMPSON, J.:  I support the position provided by the submitter.
WRIGHT, J.:  See my negative comment on Comment 11-28.
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_______________________________________________________________________________________________
11-32     Log #1530  NEC-P11

_______________________________________________________________________________________________
Michael J. Johnston, National Electrical Contractors Association

11-83
Revise proposed text as follows:

440.9 Grounding and Bonding. Where equipment is installed outdoors with either Liquidtight Flexible Metal Conduit or
Electrical Metallic Tubing, an wire-type equipment grounding conductor shall be provided in the outdoor portion of the
raceway as required per 350.60(B) and 358.60(B).

The proposed requirement is unclear as to where a required wire-tye equipment grounding conductor
starts and stops. By inserting the words “wire-type” it is clear that only the type specified in 250.118(1) is what is
required. As currently worded, the proposed text will be problematic not only for contractors but for inspectors. By
adding the words “in the outdoor portion of the raceway” clearly establishes where the requirement applies and does not
apply. Without the additional wording, the requirement applies to all portions of the raceway system, whether inside or
outside. The proposed text only addresses outdoor installed equipment, and is not specific about the outdoor portion of
the raceway upon which the substantiation appears to have been based.

Revise the proposed text to read as follows:
Where air-conditioning and refrigeration equipment is installed outdoors with wiring

methods consisting of Liquidtight Flexible Metal Conduit or Electrical Metallic Tubing, a wire type equipment grounding
conductor as specified in 250.118 (1) shall be provided in the outdoor portion of the raceway.

The panel inserted text which adds clarity to the requirement and meets the submitter's intent. The
Committee also inserted text to clarify the use of a wire type equipment grounding conductor.  See the substantiation on
Comment 11-29 for this revision.

Affirmative: 10  Negative: 4

MISSILDINE, JR., J.:  This comment should have been rejected.
Requiring a wire type conductor for equipment ground rather than use of conduit or other means as described in
250.118 is not a substitute for proper conduit application, installation or maintenance.
This change would only correct the stated problem for air conditioning and refrigeration equipment.  If this change is

necessary, Article 440 is not the appropriate place since it should be for all outdoor equipment fed from EMT and/or
LFMC.  Even other HVAC equipment, such as air handling equipment is not covered by this change.
The justification for this change is the regular occurrence of damaged EMT and LFMC conduit on rooftops, possibly

from snow removal or outdoor adjacent to buildings.  Section 358.12(1), states that the use of EMT is not permitted
where subject to “severe physical damage”.  The stated regular occurrence of damaged EMT  should qualifiy as “severe
physical damage”.
Installation of a wire type equipment ground conductor in the outdoor portion of the EMT run would ground the load and
provide a fault return path, but does not ground an intermediate section of EMT if two breaks are present in the run.  The
IEC survey in the Substantiation of Comment 11-29 states that over 50% of IEC respondents had seen separated EMT
connections on rooftops and over 7% had received a serious shock by the conduit. This problem will not be corrected by
the addition of a wire type equipment grounding conductor to bypass the outdoor conduit run if the short occurs in an
isolated section of conduit.
Correcting a problem with the ground path does not correct the mis-application of material as specified in the Code.
Whether or not a wire type equipment ground conductor is installed, the complete solution to the problem must include
proper selection of raceways and maintenance.

POWELL, C.:  See reason on 11-28.
THOMPSON, J.:  See comment in 11-30.
WRIGHT, J.:  See my negative comment on Comment 11-28.
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11-33     Log #585  NEC-P11

_______________________________________________________________________________________________
Charles L. Powell, American Chemistry Council

11-83
Add the following new text:

Exception: Where Air Conditioning or Refrigerating Equipment is part of an industrial, commercial, or institutional
installation operating under conditions of maintenance and supervision that ensure that only qualified persons monitor
and supervise the system, LFMC or EMT shall be permitted to be used as an equipment grounding conductor when
installed in accordance with 250.118(6).

The supporting documentation of the original proposal identified that a problem exists with these
residential and commercial installations but there was no evidence presented that the existing practices in industrial
installations should be modified by this new code section. Typical industrial refrigeration units involve large motors
whose installation does not require a local disconnect switch, (440.14 Exception No. 1), and therefore the substantiation
in the original proposal does not apply.

The panel recognizes the shock potential due to loss of ground continuity regardless of occupancy
type.  Requiring the equipment grounding conductor within conduits at all occupancies provides an additional level of
safety.

Affirmative: 11  Negative: 3

MISSILDINE, JR., J.:  The panel's action to should have been to accept this comment based on the panel's action on
Comment 11-32.  The conditions specified in the justification for a wire type ground conductor in outdoor EMT and
LFMC does not apply to areas as stated in the exception proposed in this comment.

POWELL, C.:  The original substantiation does not reference any problems in industrial locations.  The panel statement
does not say otherwise, it simply states "if" ground continuity is lost it is a hazard regardless of occupancy.  Also, see
reason on 11-28.

THOMPSON, J.:  See comment in 11-30. If ROP 11-83 is to be accepted, the panel should accept the position of the
the submitter of ROC 11-33 to exempt Industrial, commercial or institutional installations that operate under
maintenance and supervision.

WRIGHT, J.: While NEMA votes affirmative on this Panel Action,  NEMA does not agree that the requirement belongs
in Article 440.  The requirement should not be contained in either Section 358.60 or Article 440. It is not reasonable to
simply require a grounding conductor on a product that has an excellent record of performance. Manufacturers of this
product have not had issues or complaints about problems with either the armor opening or with grounding. The Code
already addresses applications where the EMT or liquidtight may be subject to damage, in Sections 358.12 and 350.12.
EMT is not permitted where subject to severe physical damage, and liquidtight is not permitted where subject to physical
damage.
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_______________________________________________________________________________________________
11-34     Log #621  NEC-P11

_______________________________________________________________________________________________
Travis K. Foster, American Chemistry Council

11-83
Add the following:

Exception: Where Air Conditioning or Refrigerating Equipment is part of an industrial, commercial, or institutional
installation operating under conditions of mantenance and supervision that ensure that only qualified persons monitor
and supervise the system, LFMC or EMT shall be permitted to be used as an equipment grounding conductor when
installed in accordance with 250.118(6).

The supporting documentation of the original proposal identified that a problem exists with these
residential and commercial installations but there was no evidence presented that the existing practices in industrial
installations should be modified by this new code section. Typical industrial refrigeration units involve large motors
whose installation does not require a local disconnect switch, (440.14 Exception No. 1), and therefore the substantiation
in the original proposal does not apply.

See the panel action and statement on Comment 11-33.

Affirmative: 11  Negative: 3

MISSILDINE, JR., J.:  See negative ballot statement for Comment 11-33.
POWELL, C.:  The original substantiation does not reference any problems in industrial locations.  The panel statement

does not say otherwise, it simply states "if" ground continuity is lost it is a hazard regardless of occupancy.  Also, see
reason on 11-28.

THOMPSON, J.:  See comment in 11-33.

WRIGHT, J.:  See my Affirmative comment on Comment 11-33.
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11-35     Log #744  NEC-P11

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

11-93
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.

Affirmative: 13  Negative: 1

COLE, T.:  See comment on 11-6.
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11-36     Log #745  NEC-P11

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

11-94
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.

Affirmative: 13  Negative: 1

COLE, T.:  See comment on 11-6.
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11-37     Log #746  NEC-P11

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

11-96
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.

Affirmative: 13  Negative: 1

COLE, T.:  See comment on 11-6.
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11-38     Log #747  NEC-P11

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

11-98
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.

Affirmative: 13  Negative: 1

COLE, T.:  See comment on 11-6.
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