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I Q" IPuinc Input No. 1781-NFPA 70-2017 [ Global Input ]

Type your content here ...Change "Physical Damage" to "Mechanical Damage"

Statement of Problem and Substantiation for Public Input

The term, "Physical damage" is not defined in Article 100, though it is used widely in the NEC. Therefore, in
accordance with the Style Manual's Section 2.2.2.1 and Section 3.3.4, it should be interpreted in
accordance with the standard dictionary definition rather than an "industry-specific term" or "trade
terminology."” The standard dictionary definition does not exclude temperature, chemicals, and other
potential sources of harm. These are clearly not intended in many of the places where the term.appears,
based on the requirements listed in those places for equipment subject to physical damage or severe
physical damage. Mechanics is a dictionary term commonly understood to refer to the sort of forces our
trade terminology has referred to by the term, "physical,” to the extent that the Style Manual, in Section
3.2.55 recommends its use despite the apparent conflict with Section 3.3.4 "Mechanical damage" is used
elsewhere in NP standards where the NEC uses "Physical damage."

Submitter Information Verification

Submitter Full Name: David Shapiro

Organization: Safety First Electrical

Street Address:

City:

State:

Zip:

Submittal Date: Fri Aug 04 15:48:20 EDT 2017

—— Copyright Assignment

I, David Shapiro, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am David Shapiro, and | agree to be legally bound by the above Copyright Assignment and
the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...
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I Q" IPuinc Input No. 1342-NFPA 70-2017 [ Global Input ]
NFPA

Type your content here ...Replace "listed and identified" with "listed" in all locations

Statement of Problem and Substantiation for Public Input

The use of the words "and identified" following the word "listed" is redundant and adds confusion to the
NEC. If the equipment is listed, it is already "identified" based on the definition of "identified" and the
informational note that follows that definition. The use of the term "listed and identified" would permit the
use of a product that is not listed for the purpose to be used where the local inspection authority had

http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...

"identified" that the product is suitable for the purpose. It appears to me that everywhere the code uses the

term "listed" that the intent is that the product be listed for the purpose.

Submitter Information Verification

Submitter Full Name: Don Ganiere

Organization: none

Affilliation: none

Street Address:

City:

State:

Zip:

Submittal Date: Wed Jul 26 20:35:32 EDT 2017

—— Copyright Assignment

1, Don Ganiere, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Don Ganiere, and | agree to be legally bound by the above Copyright Assignment and
the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

9/27/2017 9:42 AM
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| »" IPuinc Input No. 1045-NFPA 70-2017 [ Global Input ]
NFPA

Revise the issue date of ANSI/IEEE C2-2012, National Electrical Safety Code, from 2012 to
2017.

Statement of Problem and Substantiation for Public Input

The National Electrical Safety Code is referenced in numerous places in the NEC. The latest edition is the
2017 edition.

Submitter Information Verification

Submitter Full Name: Richard Anderson
Organization: RTKL Associates Inc
Affilliation: BICSI

Street Address:

City:

State:

Zip:

Submittal Date: Sat Jun 17 16:48:48 EDT 2017

—— Copyright Assignment

I, Richard Anderson, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Richard Anderson, and | agree to be legally bound by the above Copyright Assignment
and the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

1of1l 9/27/2017 9:44 AM
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l »\) IPuinc Input No. 3453-NFPA 70-2017 [ Global Input ]
NFPA

Remove the phrase “the provisions of” throughout the entire NEC and editorial revise each segment of
text as required.

Statement of Problem and Substantiation for Public Input

The phrase is unnecessary and redundant. This global public input seeks to request that each NEC Panel (technical
committee) review the articles under their responsibility and remove this phrase and reword the text accordingly. The
requirements are already provided in the NEC so it does not make sense to refer to provisions. In many cases the
phrase should refer to a section, then state that section in accordance with the NEC Style Manual requirements.

Substantiation Examples:

90.6 Formal Interpretations. To promote uniformity of interpretation and application of the provisions of this Code,
formal interpretation procedures have been established and are found
in the NFPA Regulations Governing Committee Projects.

110.3(A)Examination, Identification, Installation, Use, and Listing (Product Certification) of Equipment.
(1) Suitability for installation and use in conformity with the provisions of this Code

110.30 General. Conductors and equipment used on circuits over 1000 volts, nominal, shall comply with Part | of this
article and with 110.30 through 110.41 , which supplement or modify
Part I. In no case shall the provisions of this part apply to equipment on the supply side of the service point.

110.51 General.

(A)Covered. The provisions of this p Part IV shall apply to the installation and use of high-voltage power distribution and
utilization equipment that is portable, mobile, or both, such as substations, trailers, cars, mobile shovels, draglines,
hoists, drills, dredges, compressors, pumps, conveyors, underground excavators, and the like.

210.13 Ground-Fault Protection of Equipment. Each branch circuit disconnect rated 1000 A or more and installed on
solidly grounded wye electrical systems of more than 150 volts to ground, but not exceeding 600 volts phase-to-phase,
shall be provided with ground-fault protection of equipment in accordance with the provisions of 230.95.

Exception No. 1: The provisions of this This section shall not apply to a disconnecting means for a continuous industrial
process where a nonorderly shutdown will introduce additional or increased hazards.

Exception No. 2: The provisions of this This section shall not apply if ground-fault protection of equipment is provided
on the supply side of the branch circuit and on the load side of any transformer supplying the branch circuit.

Section 210.60(B)

(B) Receptacle Placement. In applying the provisions of 210.52(A), the total number of receptacle outlets shall not be
less than the minimum number that would comply with the

provisions of that section. These receptacle outlets shall be permitted to be located conveniently for permanent
furniture layout. At least two receptacle outlets shall be readily accessible. Where receptacles are installed behind the
bed, the receptacle shall be located to prevent the bed from contacting any attachment plug that may be installed or the
receptacle shall be provided with a suitable guard.

Submitter Information Verification

Submitter Full Name: Agnieszka Golriz
Organization: NECA
Street Address:
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City:

State:

Zip:

Submittal Date: Wed Sep 06 10:12:45 EDT 2017

— Copyright Assignment

I, Agnieszka Golriz, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no
rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Agnieszka Golriz, and | agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature

2 of 2 9/27/2017 9:45 AM
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l »\) IPuinc Input No. 4317-NFPA 70-2017 [ Global Input ]
NFPA

Each code making panel should set time aside to review the requirements under their purview to
ensure that new and existing requirements are in compliance with the NEC style manual.

Statement of Problem and Substantiation for Public Input

Code making panels are responsible for ensuring that the Code text which agreed upon at the technical panel meetings
comply with all requirements of the NEC style manual. It would be prudent for each code making panel to set time
aside to review the requirements under their purview to ensure that not only new but existing requirements are in
compliance with the requirements of the NEC style manual.

Adherence to the NEC style manual promotes consistency throughout the NEC adding to clarity to the users of the
NEC. Code making panels should spend available time reviewing for such important style manual requirements as the
following: (These are just some examples and not a comprehensive list of style manual requirements.)

Unenforceable Terms. The NEC shall not contain references or requirements that are unenforceable or vague. The
terms contained in Table 3.2.1 of the style manual shall be reviewed in context, and, addressed if the resulting
requirement is unenforceable or vague. Examples of unenforceable and Vague Terms include the following:

designed for the purpose.
good

adequate

frequent(ly)

Writing in present text. Requirements must be written in present text and not future text. A good example of this is as
follows:

Correct: No conductor shall be used in such a manner that its operating temperature exceeds that designated for the
type of insulated conductor involved.

Incorrect: No conductor shall be used in such a manner that its operating temperature will exceed that designated for
the type of insulated conductor involved.

Submitter Information Verification

Submitter Full Name: Thomas Domitrovich
Organization: Eaton Corporation

Street Address:

City:

State:

Zip:

Submittal Date: Thu Sep 07 20:19:11 EDT 2017
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—— Copyright Assignment

I, Thomas Domitrovich, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box I affirm that | am Thomas Domitrovich, and | agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon
my submission of this form, have the same legal force and effect as a handwritten signature

2 of 2 9/27/2017 9:46 AM
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Public Input No. 777-NFPA 70-2017 [ Global Input ]

The terms “satisfactory” - "equal" - "equivalent", etc., are examples of numerous subjective
terms found in the NEC where decisions of suitability fall under the purview of the AHJ.

Changing or supplementing these terms to "approved" - "approved equivalent" will continue

the alignment of language used throughout the NEC.

| authored a couple of such changes for the 2014 NEC that were adopted in the 2017. It was
suggested to me by someone from NFPA that | submit a global input, so a committee would
be appointed to locate and revise all such subjective terms to include the word "approved".

This will reduce the number of terms used to determine suitability of equipment as it applies
to installation/inspection to one of the following: "Listed" - "ldentified" - "Approved"

Statement of Problem and Substantiation for Public Input

It
fa

hink the language in my global proposal not only states the problem, but offers a viable solution to
cilitate uniformity of language throughout the NEC.

Submitter Information Verification

Submitter Full Name: Tom Pernal

Organization: Tom Pernal Electrical Seminars, LLC
Street Address:

Ci

ty:

State:

Zi

p:

Submittal Date: Sat May 20 15:35:20 EDT 2017

— Copyright Assignment

I, Tom Pernal, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this

Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |

have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Tom Pernal, and | agree to be legally bound by the above Copyright Assignment and
the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...
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l »\) IPuinc Input No. 1234-NFPA 70-2017 [ Section No. 90.1(B) ]
NFPA

(B) Adequacy.

This Code contains provisions that are considered necessary for safety. Compliance therewith, periodic
inspections thereafter, and proper maintenance result in an installation that is essentially free from hazard but
not necessarily efficient, convenient, or adequate for good service or future expansion of electrical use.

Informational Note: Hazards often occur because of overloading of wiring systems by methods or usage
not in conformity with this Code. This occurs because initial wiring did not provide for increases in the
use of electricity. An initial adequate installation and reasonable provisions for system changes provide
for future increases in the use of electricity.

Statement of Problem and Substantiation for Public Input

Harsh environmental conditions; hard use of some equipment and installations; and limited lifespan of some equipment
result in less safe or unsafe conditions for some equipment and installations. Proposed text does not reflect a specific
time frame or specific installations since those can vary widely across the country or globe where the NEC is adopted
or used. However, proposed text informs and allows local governing authorities the ability to institute ongoing
inspections in a reasonable manner when needed. Many electrical installations, where installed in a compliant manner,
are clearly able to operate for years and decades with normal maintenance. However, periodic inspection or review is
clearly needed for other installations. Examples include, but are not limited to batteries in emergency unit equipment,
operation of emergency generators, operation of transfer equipment, operation of fire pumps and associated
equipment, and the wiring and equipment at swimming pools, marinas, and other installations around bodies of water.
That harsh environment clearly limits the safe life of the electrical installation. The time fame for periodic inspection
might be supplemented by some documented maintenance program, but those details should likely be developed at
the local level based on local conditions.

Submitter Information Verification

Submitter Full Name: Donald Cook

Organization: Shelby County Department of De
Affilliation: Self

Street Address:

City:

State:

Zip:

Submittal Date: Sun Jul 23 12:59:22 EDT 2017
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—— Copyright Assignment

1, Donald Cook, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no
rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Donald Cook, and | agree to be legally bound by the above Copyright Assignment and the terms and
conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature

9/27/2017 9:47 AM
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l »\) IPuinc Input No. 1245-NFPA 70-2017 [ New Section after 90.1(C) ]
NFPA

90.1 (D) Listing and Certification

This is an international code adopted by many countries, the listing requirement referenced in this code shall
be accorden to the country standard in which the product is being installed.

Statement of Problem and Substantiation for Public Input

Here in the US when the code states a listing requirement, it should be clear it is for a US standard not European or
Canada. the code states the need of a listing nothing says it has to be one that is recognized for the country it is being
installed in.

Submitter Information Verification

Submitter Full Name: Alfio Torrisi

Organization: Master Electrician

Street Address:

City:

State:

Zip:

Submittal Date: Mon Jul 24 08:34:38 EDT 2017
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—— Copyright Assignment

1, Alfio Torrisi, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this Public
Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no rights,
including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is used. |
hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box I affirm that | am Alfio Torrisi, and | agree to be legally bound by the above Copyright Assignment and the terms and
conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature

2 of 2 9/27/2017 9:47 AM
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l »\) IPuinc Input No. 1101-NFPA 70-2017 [ Section No. 90.2(A) ]
NFPA

(A) Covered.

This Code covers the installation- and- , use, and removal of electrical conductors, equipment, and raceways;
signaling and communications conductors, equipment, and raceways; and optical fiber cables and raceways for
the following:

(1) Public and private premises, including buildings, structures, mobile homes, recreational vehicles, and
floating buildings

(2) Yards, lots, parking lots, carnivals, and industrial substations
(3) Installations of conductors and equipment that connect to the supply of electricity

(4) Installations used by the electric utility, such as office buildings, warehouses, garages, machine shops, and
recreational buildings, that are not an integral part of a generating plant, substation, or control center

Statement of Problem and Substantiation for Public Input

In reality, the NEC contains many rules that we could argue are not really “installation” rules. The precedent has
already been set by the NEC. For example, 590.6(A)(3) is in regards to generator design. 422.41 is in regards to
appliance design. 590.5 is a requirement that my Christmas lights be listed. 406.7(A) is for construction of attachment
plugs and cord connectors. 422.41 is more appliance design rules. 445.11 has requirements for manufacturer
nameplate markings including portable generators. 600.10 contains requirements for portable or mobile signs. 400.12
sets limits for USES of extension cords (cord sets). None of these rules are truly "installation” rules. 394.12 prohibits
concealed-knob-and-tube wiring from being USED in certain locations. 422.1 specifies that the article applies to
appliances USED in any occupancy. 110.26(B) tells us that working space shall not be USED for storage. 240.83
contains rules for circuit breakers USED as switches. 250.50 requires certain electrodes to be installed and USED.
376.23(B) has requirements for wireways USED as pull boxes. 700.12(A) tells us that automotive-type batteries cannot
be USED for emergency power.There are many other instances of equipment or conductors being restricted or required
to be USED a certain way versus being INSTALLED a certain way. Do we just ignore these rules since they are really
not part of the scope of the NEC as written? Or do we agree that these should become part of the NEC once they are
connected or plugged in and being "used"? Some people would not consider a freestanding appliance or a
self-contained spa/hotub plugged into a receptacle an "installation" and thus would not be covered under the scope of
the NEC. | believe they absolutely SHOULD be within the scope of the NEC once they are "using" electricity. This is
after all the very first rule in the code...90.1(A) Practical Safeguarding. The purpose of this code is the practical
safeguarding of persons and property from hazards arising from the USE of electricity! This revision will align the NEC
purpose and scope, and clarify rules for "using" electricity, conductors and equipment when the rules are not
specifically written for "installations".

Submitter Information Verification

Submitter Full Name: Russ Leblanc

Organization: Leblanc Consulting Services
Street Address:

City:

State:

Zip:

Submittal Date: Sun Jul 02 10:34:12 EDT 2017
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—— Copyright Assignment

I, Russ Leblanc, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no
rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box I affirm that | am Russ Leblanc, and | agree to be legally bound by the above Copyright Assignment and the terms and
conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature

2 of 2 9/27/2017 9:48 AM
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l »\) IPuinc Input No. 153-NFPA 70-2017 [ Section No. 90.2(A) ]

NFPA

(A) Covered.
This Code covers the installation
and removal

of electrical conductors, equipment, and raceways; signaling and communications conductors, equipment, and
raceways; and optical fiber cables and raceways for the following:

(1) Public and private premises, including buildings, structures, mobile homes, recreational vehicles, and
floating buildings

(2) Yards, lots, parking lots, carnivals, and industrial substations
(3) Installations of conductors and equipment that connect to the supply of electricity

(4) Installations used by the electric utility, such as office buildings, warehouses, garages, machine shops,
and recreational buildings, that are not an integral part of a generating plant, substation, or control center

(5) Installations used by the electric utiliy and under the utiliys exclusive control that are isolated within the
customers premiss wiring (system)

Statement of Problem and Substantiation for Public Input

Where utility equipment, under the utility's exclusive control is installed beyond the service point (line of demarcation)
and isolated within the premises wiring (system). The equipment must follow the NEC, It is now common practice to
see a CT cabinet installed on a PV system for the utility's own metering purpose within the customers premise wiring
system this type of utility installation relies on the neutral to bond the metallic parts of the system, if left to the utility this
condition would create a violation of 250.24 (A) (5) and 250.6. separation of the neutral and EGC is essential for a
hazardous free installation. Transformer are also commonly install for customer owned med/high voltage systems
where the utility rents the transformer to the customer and holds the service contract for the equipment. This type of
installation should also fall under the NEC

Submitter Information Verification

Submitter Full Name: Alfio Torrisi

Organization: Master Electrician

Street Address:

City:

State:

Zip:

Submittal Date: Sat Feb 04 09:03:33 EST 2017

—— Copyright Assignment

http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...

1, Alfio Torrisi, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this Public
Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no rights,
including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is used. |
hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Alfio Torrisi, and | agree to be legally bound by the above Copyright Assignment and the terms and
conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature

9/27/2017 9:49 AM
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l »\) IPuinc Input No. 2442-NFPA 70-2017 [ Section No. 90.2(A) ]
NFPA

(A) Covered.

This Code covers the installation and removal of electrical conductors, equipment, and raceways; signaling and
communications conductors, equipment, and raceways; and optical fiber cables and raceways for the following:

(1) Public and private premises, including buildings, structures, mobile homes, recreational vehicles, and
floating buildings

(2) Yards, lots, parking lots, carnivals, and industrial substations
(3) Installations of conductors and equipment that connect to the supply of electricity

(4) Installations used by the electric utility, such as office buildings, warehouses, garages, machine shops, and
recreational buildings, that are not an integral part of a generating plant, substation, or control center

(5) Systems used to export electric power from vehicles, including outlets mounted on the vehicle.

Statement of Problem and Substantiation for Public Input

Providing AC power sources from automotive vehicles is increasingly common, for electrical, fuel cell, and even
conventional vehicles. During power export from a vehicle, the power can be delivered to the grid (V2G), to a premise
(V2P), or to a load (V2L). In most cases, off board equipment is used to control a portion of the process. However, the
actual power source (vehicle battery), the available fault current from this source, and the protection/limiting
components for this source are all vehicle components that are unknown to the user of the off board equipment.
Further, as the vehicle electrical system design is not consistent between different vehicle makes or different vehicle
models, there can be wide variations in available fault currents and circuit protection. For this reason, 625.48 already
indicates that interactive off board equipment must be evaluated for use with the specific electric vehicles that is
intended to be used with.

It is necessary for the Code to take a more proactive approach toward addressing safety of these electrical systems.
This would include receptacles provided within vehicles for powering off board utilization equipment. Safety of
receptacles located in a garage of a residential home are addressed by many rules in the Code , however, if this same
type of receptacle is located in the vehicle, then there are presently no rules. This is a significant gap in the scope of the
Code as equipment that Code is intending to protect through proper installation may no longer be protected in the same
manner.

Vehicle systems, including receptacles, associated with power export all have related potential hazards associated with
these installations, such as cut and abraded wire and cable, standing water and wet locations, and similar hazardous
applications. The potential hazards could further be expanded to include damage from collisions or corrosion on the
vehicle. These factors are why additional protection for personnel were included for EVs; however, as we see vehicles
move from a load to a source, the same types of protection should be provided.

Code Making Panel 1 has already clearly affirmed in the 2014 Code that portable generators are absolutely in the
scope of the NEC. If vehicles are being used as a specialized form of portable generators, they also should be explicitly
addressed. The exclusion that had been in place in 90.2(B)(1), originally written to exclude electrical systems of
conventional vehicles used only for powering the vehicle’s inherent electrical system, needs to be updated and clarified
to address the increasing use of vehicles as AC power supplies.

This is a companion proposal to other proposals in Article 625 to address this concern.

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 2443-NFPA 70-2017 [Section No. 625.1] E\e/'stEed to addition of
Public Input No. 2444-NFPA 70-2017 [New Definition after Definition: Electric Related to addition of
Vehicle Storage B...] EVPE
Public Input No. 2445-NFPA 70-2017 [Definition: Electric Vehicle Supply Related to addition of
Equipment. EVPE
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Public Input No. 2446-NFPA 70-2017 [Section No. 625.5] Related to addition of

EVPE
Public Input No. 2448-NFPA 70-2017 [Section No. 625.16] E@'StEed to addition of
Public Input No. 2449-NFPA 70-2017 [New Section after 625.40] Ef’}';‘tEed to addition of
Public Input No. 2452-NFPA 70-2017 [Section No. 625.41] E@'StEed to addition of
Public Input No. 2454-NFPA 70-2017 [Section No. 625.43] E\G;'gtEed to addition of
Public Input No. 2455-NFPA 70-2017 [Section No. 625.44] E\e/';‘tEed to addition of
Public Input No. 2456-NFPA 70-2017 [Section No. 625.48] Efj'stEed to addition of
Public Input No. 2458-NFPA 70-2017 [Article 625] E\e/'stEed to addition of

Submitter Information Verification

Submitter Full Name: Joseph Bablo

Organization: UL LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Aug 18 11:47:10 EDT 2017

http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...

— Copyright Assignment

I, Joseph Bablo, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no
rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Joseph Bablo, and | agree to be legally bound by the above Copyright Assignment and the terms and
conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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l »\) IPuinc Input No. 2560-NFPA 70-2017 [ Section No. 90.2(A) ]
NFPA

(A) Covered.

This Code covers the installation and removal of electrical conductors, equipment, and raceways; signaling and
communications conductors, equipment, and raceways; and optical fiber cables and raceways for the following:

(1) Public and private premises, including buildings, structures, mobile homes, recreational vehicles, and
floating buildings

(2) Yards, lots, parking lots, carnivals, and industrial substations
(3) Installations of conductors and equipment that connect to the supply of electricity

(4) Installations used by the electric utility, such as office buildings, warehouses, garages, machine shops, and
recreational buildings, that are not an integral part of a generating plant, substation, or control center

(5) Installations supplying shore power to ships and watercraft including monitoring of leakage current. This
code shall determine minimum specifications for supplying shore power to ships and watercraft

Statement of Problem and Substantiation for Public Input

This public input is written to address potential hazards created where shore power is supplied to ships and watercratft.
There have been a significant number of fatalities from drowning associated with leakage current from watercraft
connected to shore power. The amount of current in the water renders a person incapable of self-preservation and the
result is drowning. There are far too many fatalities occurring due to watercraft connected to shore power with
significant levels of leakage current creating extremely hazardous conditions.

This public input attempts to clarify that the NEC has purview over the hazards created when watercraft is connected to
shore power. The purpose of the NEC is the practical safeguarding of persons and property from hazards arising from
the use of electricity. As the NEC technical committees attempt to address these hazards they are handcuffed by
purview. Section 90.2(B) clearly eliminates installations in ships and watercraft from the purview of this code. Why?
There are other NFPA codes/standards that have purview. Section 90.7 in a similar manner eliminates factory installed
wiring from the purview of this code. Why? There are product standards that have purview. If products in the
marketplace were creating similar serious safety concerns and fatalities were occurring, the NEC would immediately
take action with requirements to eliminate the hazards. We cannot ignore such a significant gap in scope. The fatalities
keep occurring. We must take practical, feasible steps to safeguard people from these hazards. The NEC must take
action to control hazards that are created where watercraft is supplied by shore power. We need a requirement that
denies supplying shore power to watercraft when that boat is creating the potential to kill. Only the NEC can get that
done.

It is understood that an electrical installation on a marina or pier can create the same hazards. There is a big difference
here. The NEC has purview over those installations and it is likely that we will see modifications this cycle to those
requirements.

A favorable action on this public input will trigger immediate reaction from NFPA. This would certainly get the attention
of NFPA Standards Council as they determine scope issues between competing codes and standards. If CMP-1 does
not take a favorable action on this public input, the deadly gap in scope will remain. It is the right thing to do. If
Standards Council tells the NEC community that we do not have purview, it becomes their job to determine who does
have purview and then hold them accountable. At that point we would have tried everything.

As | write this public input, it is Monday, August 21 at 8:00 AM. How many more will die between now and when CMP-1
acts on this in January?

Submitter Information Verification

Submitter Full Name: James Dollard
Organization: IBEW Local Union 98
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Street Address:

City:

State:

Zip:

Submittal Date: Mon Aug 21 07:29:58 EDT 2017

—— Copyright Assignment

I, James Dollard, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no
rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am James Dollard, and | agree to be legally bound by the above Copyright Assignment and the terms and
conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature

http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...

9/27/2017 9:50 AM



National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...

| Ny IPuinc Input No. 332-NFPA 70-2017 [ Section No. 90.2(A) ]
NFPA

(A) Covered.

This Code covers the installation and removal of electrical conductors, equipment, and raceways;
signaling and communications conductors, equipment, and raceways; and optical fiber cables and
raceways for the following:

(1) Public and private premises, including buildings, structures, mobile homes, recreational
vehicles, and floating buildings

(2) Yards, lots, parking lots, carnivals, and industrial substations
(3) Installations of conductors and equipment that connect to the supply of electricity

(4) Installations used by the electric utility, such as office buildings, warehouses, garages, machine
shops, and recreational buildings, that are not an integral part of a generating plant, substation,
or control center

(5) Installations used by the electric utility, that is within the premisis wiring system

Statement of Problem and Substantiation for Public Input

metering equipment and transformer are used within the premises wiring system and need to follow the
NEC

Submitter Information Verification

This PI has not been submitted yet

—— Copyright Assignment

1, Alfio Torrisi, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Alfio Torrisi, and | agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature
that will, upon my submission of this form, have the same legal force and effect as a handwritten signature
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—— Copyright Assignment

I Q" IPuinc Input No. 4-NFPA 70-2017 [ Section No. 90.2(A) |

(A) Covered.
This Code covers the installation
and removal

of electrical conductors, equipment, and raceways; signaling and communications conductors,
equipment, and raceways; and optical fiber cables and-raceways- for the following:

(1) Public and private premises, including buildings, structures, mobile homes, recreational
vehicles, and floating buildings

(2) Yards, lots, parking lots, carnivals, and industrial substations
(3) Installations of conductors and equipment that connect to the supply of electricity

(4) Installations used by the electric utility, such as office buildings, warehouses, garages,
machine shops, and recreational buildings, that are not an integral part of a generating plant,
substation, or control center

Statement of Problem and Substantiation for Public Input

Optical fiber raceways are no longer in the NEC. Optical fiber raceways were replaced by communications
raceways in the 2014 NEC. The 2017 NEC changed the title of Article 770 from “Optical Fiber Cables and
Raceways” to “Optical Fiber Cables”.

Submitter Information Verification

Submitter Full Name: Stanley Kaufman
Organization: Cablesafe Incofs

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 20 10:27:08 EST 2017

I, Stanley Kaufman, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Stanley Kaufman, and | agree to be legally bound by the above Copyright Assignment
and the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...
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I Q" IPuinc Input No. 4282-NFPA 70-2017 [ Section No. 90.2(A) ]
NFPA

(A) Covered.

This Code covers the installation and-removal- of electrical conductors, equipment, and raceways;
signaling and communications conductors, equipment, and raceways; and optical fiber cables and
raceways for the following:

(1) Public and private premises, including buildings, structures, mobile homes, recreational
vehicles, and floating buildings

(2) Yards, lots, parking lots, carnivals, and industrial substations
(3) Installations of conductors and equipment that connect to the supply of electricity

(4) Installations used by the electric utility, such as office buildings, warehouses, garages, machine
shops, and recreational buildings, that are not an integral part of a generating plant, substation,
or control center

Statement of Problem and Substantiation for Public Input

The purpose of the code is not to tell us HOW to remove anything. The only "removal" sections merely tell
us to remove something. The various sections never tell how to remove anything.

Submitter Information Verification

Submitter Full Name: Matt Hermanson

Organization: A And A Electric Inc

Street Address:

City:

State:

Zip:

Submittal Date: Thu Sep 07 18:48:51 EDT 2017

—— Copyright Assignment

I, Matt Hermanson, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Matt Hermanson, and | agree to be legally bound by the above Copyright Assignment
and the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature
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I Q" IPuinc Input No. 4283-NFPA 70-2017 [ Section No. 90.2(A) ]
NFPA

(A) Covered.

This Code covers the installation and removal of electrical conductors, equipment, and raceways;
energy storage devices and equipment; signaling and communications conductors, equipment, and
raceways; and optical fiber cables and raceways for the following:

(1) Public and private premises, including buildings, structures, mobile homes, recreational
vehicles, and floating buildings

(2) Yards, lots, parking lots, carnivals, and industrial substations
(3) Installations of conductors and equipment that connect to the supply of electricity

(4) Installations used by the electric utility, such as office buildings, warehouses, garages, machine
shops, and recreational buildings, that are not an integral part of a generating plant, substation,
or control center

Statement of Problem and Substantiation for Public Input

With the addition article 706, energy storage devices are without question a part of the NEC. However, the
scope clearly does not state this.

Submitter Information Verification

Submitter Full Name: Matt Hermanson

Organization: A And A Electric Inc

Street Address:

City:

State:

Zip:

Submittal Date: Thu Sep 07 18:54:53 EDT 2017

—— Copyright Assignment

I, Matt Hermanson, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Matt Hermanson, and | agree to be legally bound by the above Copyright Assignment
and the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature
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I Q" IPuinc Input No. 52-NFPA 70-2017 [ Section No. 90.2(A) ]
NFPA

(A) Covered.
This Code covers the installation
and removal

of electrical conductors, equipment, and raceways; signaling and communications conductors,
equipment, and raceways; and optical fiber cables and-raceways- for the following:

(1) Public and private premises, including buildings, structures, mobile homes, recreational
vehicles, and floating buildings

(2) Yards, lots, parking lots, carnivals, and industrial substations
(3) Installations of conductors and equipment that connect to the supply of electricity

(4) Installations used by the electric utility, such as office buildings, warehouses, garages,
machine shops, and recreational buildings, that are not an integral part of a generating plant,
substation, or control center

Statement of Problem and Substantiation for Public Input
Optical fiber raceways have been deleted from the NEC.

Submitter Information Verification

Submitter Full Name: Terry Peters

Organization: PLASTICS Industry Association

Affilliation: PLASTICS Industry Association (formerly SPI)
Street Address:

City:

State:

Zip:

Submittal Date: Thu Jan 26 05:45:15 EST 2017

— Copyright Assignment

1, Terry Peters, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Terry Peters, and | agree to be legally bound by the above Copyright Assignment and
the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...

9/27/2017 9:53 AM



National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...

l »\) IPuinc Input No. 1010-NFPA 70-2017 [ Section No. 90.2(B) ]
NFPA

(B) Not Covered.

This Code does not cover the following:

(1) Installations in ships, watercraft- etherthan-floating-buildings , railway rolling stock, aircraft, or automotive
vehicles- otherthan-mobile-homes-and-recreational-vehicles

Informational Note: Although the scope of this Code indicates that the Code does not cover
installations in ships, portions of this Code _are incorporated by reference into Title 46, Code of
Federal Reqgulations, Parts 110-113.

(2) Installations underground in mines and self-propelled mobile surface mining machinery and its attendant
electrical trailing cable

(3) Installations of railways for generation, transformation, transmission, energy storage, or distribution of
power used exclusively for operation of rolling stock or installations used exclusively for signaling and
communications purposes

(4) Installations of communications equipment under the exclusive control of communications utilities located
outdoors or in building spaces used exclusively for such installations

(5) Installations under the exclusive control of an electric utility where such installations

(6) Consist of service drops or service laterals, and associated metering, or

(7) Are on property owned or leased by the electric utility for the purpose of communications, metering,
generation, control, transformation, transmission, energy storage, or distribution of electric energy, or

(8) Are located in legally established easements or rights-of-way, or

(9) Are located by other written agreements either designated by or recognized by public service
commissions, utility commissions, or other reqgulatory agencies having jurisdiction for such
installations. These written agreements shall be limited to installations for the purpose of
communications, metering, generation, control, transformation, transmission, energy storage, or
distribution of electric energy where legally established easements or rights-of-way cannot be
obtained. These installations shall be limited to federal lands, Native American reservations through
the U.S. Department of the Interior Bureau of Indian Affairs, military bases, lands controlled by port
authorities and state agencies and departments, and lands owned by railroads.

Informational Note to (4) and (5): Examples of utilities may include those entities that are typically
designated or recognized by governmental law or regulation by public service/utility commissions and
that install, operate, and maintain electric supply (such as generation, transmission, or distribution
systems) or communications systems (such as telephone, CATV, Internet, satellite, or data services).
Utilities may be subject to compliance with codes and standards covering their regulated activities as
adopted under governmental law or regulation. Additional information can be found through consultation
with the appropriate governmental bodies, such as state regulatory commissions, the Federal Energy
Regulatory Commission, and the Federal Communications Commission.

Statement of Problem and Substantiation for Public Input
Restating what is covered in 90.2(A)(1) is redundant and does not help in clarifying the installations "not covered" in
90.2(B)(1). There is no question that Floating Buildings (Article 553), Mobile Homes(Article 550), and Recreational
Vehicles(Article 551) are covered by this code. There is no need to reiterate the fact in 90.2(B)(1).

The deletions of "other than floating buildings" and "other than mobile homes and recreational vehicles" are the only
changes proposed for 90.2(B). Please disregard underlined text as that is a Terraview issue.
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Submitter Information Verification

Submitter Full Name: David Hittinger

Organization: Independent Electrical Contractors

Affilliation: Independent Electrical Contractors Codes and Standard
Street Address:

City:

State:

Zip:

Submittal Date: Fri Jun 09 20:45:01 EDT 2017

—— Copyright Assignment

I, David Hittinger, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no
rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am David Hittinger, and | agree to be legally bound by the above Copyright Assignment and the terms and
conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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l »\) IPuinc Input No. 251-NFPA 70-2017 [ Section No. 90.2(B) ]

NFPA

(B) Not Covered.

This Code does not cover the following:

1)

)

®)

(4)

®)

Installations in ships, watercraft other than floating buildings, railway rolling stock, aircraft, or automotive
vehicles other than mobile homes and recreational vehicles

Informational Note: Although the scope of this Code indicates that the Code does not cover
installations in ships, portions of this Code are incorporated by reference into Title 46, Code of
Federal Reqgulations, Parts 110-113.

Installations underground in mines and self-propelled mobile surface mining machinery and its attendant
electrical trailing cable

Installations of railways for generation, transformation, transmission,

energy storage,

or distribution of power used exclusively for operation of rolling stock or installations used exclusively for
signaling and communications purposes

Installations of communications equipment under the exclusive control of communications utilities located
outdoors or in building spaces used exclusively for such installations

Installations under the exclusive control of an electric utility where such installations

(6) _ Consist of service drops or service laterals, and meter-mounted equipment and associated
metering, or

(7) _ Are on property owned or leased by the electric utility for the purpose of communications, metering,
generation, control, transformation, transmission,

energy storage
or distribution of electric energy, or

(8) _ Are located in legally established easements or rights-of-way, or

(9) _ Are located by other written agreements either designated by or recognized by public service
commissions, utility commissions, or other regulatory agencies having jurisdiction for such
installations. These written agreements shall be limited to installations for the purpose of
communications, metering, generation, control, transformation, transmission,

energy storage

or distribution of electric energy where legally established easements or rights-of-way cannot be
obtained. These installations shall be limited to federal lands, Native American reservations through
the U.S. Department of the Interior Bureau of Indian Affairs, military bases, lands controlled by port
authorities and state agencies and departments, and lands owned by railroads.

Informational Note to (4) and (5): Examples of utilities may include those entities that are typically
designated or recognized by governmental law or regulation by public service/utility commissions and
that install, operate, and maintain electric supply (such as generation, transmission, or distribution
systems) or communications systems (such as telephone, CATV, Internet, satellite, or data services).
Utilities may be subject to compliance with codes and standards covering their regulated activities as
adopted under governmental law or regulation. Additional information can be found through consultation
with the appropriate governmental bodies, such as state regulatory commissions, the Federal Energy
Regulatory Commission, and the Federal Communications Commission.

Statement of Problem and Substantiation for Public Input
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Many utility providers will install meter mounted equipment for their customers. Examples of such are meter mounted
surge protective devices, meter mounted connection enclosures for grid interactive systems, and meter mounted
transfer equipment. These types of equipment are not covered under the term "associated metering”, and for that
reason the requirements in 90.2(A)(3) will apply to the installation of the equipment. Where the utility provider
supplies, installs, and maintains the equipment in question so it remains under their exclusive control, the installation
should be considered outside the purview of the NEC. The scope of the UL 1008M Outline for Meter Mounted Transfer
Equipment states that it is not UL's intent that the NEC apply to the installation of the equipment.

Submitter Information Verification

Submitter Full Name: Brian Baughman
Organization: Generac Power Systems Inc
Street Address:

City:

State:

Zip:

Submittal Date: Thu Feb 16 11:58:44 EST 2017

—— Copyright Assignment

I, Brian Baughman, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no
rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Brian Baughman, and | agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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l »\) IPuinc Input No. 3876-NFPA 70-2017 [ Section No. 90.2(B) ]

NFPA

(B) Not Covered.

This Code does not cover the following:

1)

)

®)

(4)

(6)

Installations in ships, watercraft other than floating buildings, railway rolling stock, aircraft, or automotive

vehicles other than mobile homes and recreational vehicles

Informational Note: Although the scope of this Code indicates that the Code does not cover
installations in ships, portions of this Code are incorporated by reference into Title 46, Code of
Federal Reqgulations, Parts 110-113.

Installations underground in mines and self-propelled mobile surface mining machinery and its attendant
electrical trailing cable

Installations of railways for generation, transformation, transmission, energy storage, or distribution of
power used exclusively for operation of rolling stock or installations used exclusively for signaling and
communications purposes

Installations of communications equipment under the exclusive control of communications utilities located
outdoors or in building spaces used exclusively for such installations

Installations under the exclusive control of an electric utility or Independent Power Producer (IPP) where
such installations

(6) Consist of service drops or service laterals, and associated metering, or

(7) Are on property owned or leased by the electric utility for the purpose of communications, metering,
generation, control, transformation, transmission, energy storage, or distribution of electric energy, or

(8) Are located in legally established easements or rights-of-way, or

(9) Are located by other written agreements either designated by or recognized by public service
commissions, utility commissions, or other reqgulatory agencies having jurisdiction for such
installations. These written agreements shall be limited to installations for the purpose of
communications, metering, generation, control, transformation, transmission, energy storage, or
distribution of electric energy where legally established easements or rights-of-way cannot be
obtained. These installations shall be limited to federal lands, Native American reservations through
the U.S. Department of the Interior Bureau of Indian Affairs, military bases, lands controlled by port
authorities and state agencies and departments, and lands owned by railroads.

Informational Note to (4) and (5): Examples of utilities may include those entities that are typically
designated or recognized by governmental law or regulation by public service/utility commissions and
that install, operate, and maintain electric supply (such as generation, transmission, or distribution
systems) or communications systems (such as telephone, CATV, Internet, satellite, or data services).
Utilities may be subject to compliance with codes and standards covering their regulated activities as
adopted under governmental law or regulation. Additional information can be found through consultation
with the appropriate governmental bodies, such as state regulatory commissions, the Federal Energy
Regulatory Commission, and the Federal Communications Commission.

Statement of Problem and Substantiation for Public Input

[Note that Terra incorrectly underlines the section following this PI text which is only on line [5] ]

The status quo for the large wind industry (typically turbines 1 MW and larger) is that they have been considered
exempt from NEC requirements and local AHJ inspection because they:

- comply with NESC requirements

- are generally field inspected and certified by an NRTL

- are generally beyond the capability and experience of local inspectors

They have been considered "behind the fence" despite the distinction in NEC article 90.2(B)(2) that NEC scope does
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not apply to utility-controlled generation, but it does apply to IPPs.
In a parallel PI, we suggest that the scope of article 694 should be revised to exclude utilities and Independent Power
Producers (IPPs).

The development of this ANSI standard is required to rest on technical, not political, historical or jurisdiction issues. The
fact is that a wind farm owned by a utility can be IDENTICAL to one owned by an IPP, and so THE TECHNICAL
REQUIREMENTS (AND SCOPE) should also be identical.

This issue was highlighted by Massachusetts choice to exclude article 691 from their 2017 NEC adoption. It's time we
recognized that utility and IPP generation is technically the same.

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 3875-NFPA 70-2017 [Section No. 694.1]

Submitter Information Verification

Submitter Full Name: Robert Wills

Organization: Intergrid LLC

Affilliation: American Wind Energy Association
Street Address:

City:

State:

Zip:

Submittal Date: Thu Sep 07 05:41:14 EDT 2017

—— Copyright Assignment

1, Robert Wills, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this Public
Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no rights,
including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is used. |
hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Robert Wills, and | agree to be legally bound by the above Copyright Assignment and the terms and
conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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l »\) IPuinc Input No. 4254-NFPA 70-2017 [ New Section after 90.2(B) ]
NFPA

Add to 'Not Covered' - Independent Power Producers

(6) Installations under the exclusive control of an Independent Power Producer where such installations

a. Are on property owned or leased by the Independent Power Producer for the purpose of
communications, metering, generation, control, transformation, transmission, energy storage, or distribution of
electric energy and

b. Are connected directly to utility distribution or transmission systems.

Statement of Problem and Substantiation for Public Input

Since deregulation, some Electric Monopolies have divested their power plants to Independent Power Producers (IPP)
and IPP’s have constructed many new power plants — combined cycle, wind, solar, etc. Some jurisdictions do not
consider these plants as ‘utilities’ even though by definition a public utility is an organization that supply’s a community
with electricity, gas, water, sewerage, etc. The fact that an IPP is typically not a regulated monopoly does not change
the fact that it is still a utility and is still requlated under the Federal Energy Regulatory Commission (FERC) and other
public utility commissions.

The power industry has developed independently of the NEC. Power plants are already regulated by the Federal
Energy Regulatory Commission (FERC) and regional interconnecting system operators (ISO). Designs are based on
many industry standards (ANSI, IEEE, etc.). Local distribution and transmission companies perform engineering
reviews before allowing any type of generation interconnection to their systems. Substation equipment that is proven
and has been used for many years is not necessarily "listed and labeled". This equipment is manufactured to well
accepted and proven industry standards.

Those jurisdictions that attempt to apply the NEC to these IPPs are misusing the NEC as stated in 90.1 “The purpose of
this Code is the practical safeguarding of persons and property from hazards arising from the use of electricity.”
Generation of electricity was never intended to be covered by the NEC. Also, those electrical inspectors that are being
required to perform inspections of IPPs are being put in a position that most do not have the expertise of qualifications
to be in — that of examining generation, protection, and control systems that are specific to generation plants.

Adding this section to the NEC clarifies that generation plants — whether owned by regulated monopolies or IPPs — are
not covered by this code. The NEC has never been a Code for grid tied electrical generating stations and any confusion
on this needs to be eliminated. The solution is for the NEC to clearly state that these power plants are not covered by
NFPA 70.

Submitter Information Verification

Submitter Full Name: James Cialdea

Organization: CE Power Engineered Services
Street Address:

City:

State:

Zip:

Submittal Date: Thu Sep 07 17:29:51 EDT 2017

—— Copyright Assignment

I, James Cialdea, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no
rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am James Cialdea, and | agree to be legally bound by the above Copyright Assignment and the terms and
conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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l »\) IPuinc Input No. 2277-NFPA 70-2017 [ Section No. 90.3 ]

NFPA

90.3 Code Arrangement.

This Code is divided into the introduction and nine chapters, as shown in Figure 90.3. Chapters 1, 2, 3, and 4
apply generally. Chapters 5, 6, and 7 apply to special occupancies, special equipment, or other special
conditions and may specifically supplement or modify the requirements in Chapters 1through 7.

Chapter 8 covers communications systems and is not subject to the requirements of Chapters 1 through 7

except where the requirements are specifically referenced in Chapter 8.

Chapter 9 consists of tables that are applicable as referenced.

Informative annexes are not part of the requirements of this Code but are included for informational purposes

only.

Figure 90.3 Code Arrangement.

| Chapter 1 — General |

[ Chapter 2 — Wiring and Protection | Applies generally
to all electrical
l Chapter 3 — Wiring Methods and Materials | installations

| Chapter 4 — Equipment for General Use |

| Chapter 5 — Special Occupancies

Supplements or modifies | Chapter 6 — Special Equipment
Chapters 1 through 7

| Chapter 7 — Special Conditions

Chapter 8 is not subject
to the requirements of

Chapters 1 through 7 except

Chapter 8 — Communications Systems |} where the requirements are

specifically referenced in

Chapter 8.
Chapter 9 — Tables |} Applicable as referenced
Informative Annex A through Informational only;
Informative Annex J not mandatory

Statement of Problem and Substantiation for Public Input

Adding the word "specifically" would eliminate any confusion as to whether or not the first 4 chapters always apply,

even when Chapters 5, 6 and 7 have their own requirements. With code interpretation there are two schools of thought.
If the language specifically states a requirement versus when the code language is silent on the matter. For example, in

Chapter 5, where a section requires GFCI protection for 15 and 20 amp, 125 volt receptacles, because the language
doesn't specifically address the more strict requirements of 210.8, are we to assume the Chapter 2 requirements

apply?

Submitter Information Verification

Submitter Full Name: Dean Hunter

Organization: Minnesota Department of Labor

Street Address:
City:

State:

Zip:

Submittal Date: Tue Aug 15 18:58:15 EDT 2017
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—— Copyright Assignment

I, Dean Hunter, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no
rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box I affirm that | am Dean Hunter, and | agree to be legally bound by the above Copyright Assignment and the terms and
conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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| W IPuinc Input No. 2818-NFPA 70-2017 [ Section No. 90.3 ]
NFPA

90.3 Code Arrangement.

This Code is divided into the introduction and nine chapters, as shown in Figure 90.3. Chapters 1, 2, 3, and 4
apply generally. Chapters 5, 6,- and-7_and 8 apply to special occupancies, special equipment, or other special
conditions, and communications svstems and may supplement or mod|fy the requwements in Chapters
1through 7 -Chapter- 8 - con
Mg#l%@%e%@qmma%p@e%&@e@me@%@hap@pg

Chapter 9 consists of tables that are applicable as referenced.

Informative annexes are not part of the requirements of this Code but are included for informational purposes
only.

Figure 90.3 Code Arrangement.

| Chapter 1 — General |

[ Chapter 2 — Wiring and Protection | Applies generally
to all electrical
l Chapter 3 — Wiring Methods and Materials | installations

| Chapter 4 — Equipment for General Use |

| Chapter 5 — Special Occupancies

Supplements or modifies | Chapter 6 — Special Equipment
Chapters 1 through 7

| Chapter 7 — Special Conditions

Chapter 8 is not subject

to the requirements of
Chapters 1 through 7 except
where the requirements are
specifically referenced in
Chapter 8.

Chapter 8 — Communications Systems |}

Chapter 9 — Tables } Applicable as referenced
Informative Annex A through Informational only;
Informative Annex J not mandatory

Additional Proposed Changes

File Name Description Approved
FIGURE_90.3_Code_Arrangement.docx Please review figure 90.3 Code arrangement v

Statement of Problem and Substantiation for Public Input

A Correlating Committee appointed task group assigned to correlate requirements within Chapter 8 and the NEC for
clarity and usability submits this public input. The members of the task group are David Hittinger, Chair, Larry Ayer, Jim
Dollard, Ernie Gallo, David Kendall, George Straniero, Charles Palmieri, Bill McCoy, Randy Ivans, Robert Jensen, Terry
Coleman and George Bish.

The task group identified multiple potential actions to increase clarity and usability in Chapter 8 and throughout the
NEC. It became apparent that as we propose removal of redundancy and correlate Chapter 8 with the remainder of the
NEC, there no longer seems to be a need to completely isolate Chapter 8 from Chapters 1 through 7.

The task group wishes to revise 90.3 as proposed based upon our ability to ensure there is no negative impact on the

telecommunications industry. The task group requests that the Correlating Committee review this body of work in the
first draft stage and second draft stage to ensure that there is not a negative impact on the telecommunications
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industry.

Please review the attached Word document for changes to 90.3 Code Arrangement. This illustration cannot be edited
in Terraview.

Submitter Information Verification

Submitter Full Name: David Hittinger

Organization: Correlating Committee Appointed Task Group
Street Address:

City:

State:

Zip:

Submittal Date: Sun Aug 27 15:34:13 EDT 2017

—— Copyright Assignment

1, David Hittinger, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no
rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am David Hittinger, and | agree to be legally bound by the above Copyright Assignment and the terms and
conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature

2 of 2 9/27/2017 9:58 AM



FIGURE 90.3 Code Arrangement.

Chapter 1 — General

Chapter 2 — Wiring and Protection
Chapter 3 — Wiring Methods and Materials
Chapter 4 — Equipment for General Use

Chapter 5 — Special Occupancies
Chapter 6 — Special Equipment
Chapter 7 — Special Conditions
Chapter 8 — Communications Systems

Chapter 9 — Tables

Informative Annex A through
Informative Annex J

Applies generally
to all electrical
installations

Supplements or modifies
Chapters 1 through # 8

Applicable as referenced

Informational only;
not mandatory
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| ™ IPuinc Input No. 3801-NFPA 70-2017 [ Section No. 90.3 ]

NFPA

90.3 Code Arrangement.

This Code is divided into the introduction and nine chapters, as shown in Figure 90.3. Chapters 1, 2, 3, and 4
apply generally. Chapters 5, 6, and 7 apply to special occupancies, special equipment, or other special
conditions and may supplement or modify the requirements in Chapters 1through Z_4 .

Chapter 8 covers communications systems and is not subject to the requirements of Chapters 1 through 7

except where the requirements are specifically referenced in Chapter 8.

Chapter 9 consists of tables that are applicable as referenced.

Informative annexes are not part of the requirements of this Code but are included for informational purposes

only.

Figure 90.3 Code Arrangement.

| Chapter 1 — General |

[ Chapter 2 — Wiring and Protection | Applies generally
to all electrical
l Chapter 3 — Wiring Methods and Materials | installations

| Chapter 4 — Equipment for General Use |

| Chapter 5 — Special Occupancies

Supplements or modifies | Chapter 6 — Special Equipment
Chapters 1 through 7

| Chapter 7 — Special Conditions

Chapter 8 is not subject
to the requirements of

Chapters 1 through 7 except

Chapter 8 — Communications Systems |} where the requirements are

specifically referenced in

Chapter 8.
Chapter 9 — Tables |} Applicable as referenced
Informative Annex A through Informational only;
Informative Annex J not mandatory

Statement of Problem and Substantiation for Public Input

This was changed in the last cycle with no real substantiation. Although it appears to be a minor change it has caused

confusion and problems with application in the field. The previous language worked for many decades with no

problems. If Chapter 6 can modify Chapter 5 then someone can place a wind turbine in a classified location and use the

installation requirements in Chapter 6 not Chapter 5. In my opinion that creates a problem and does not make sense

Submitter Information Verification

Submitter Full Name: James Rogers

Organization: Bay State Inspectional Agency

Street Address:
City:

State:

Zip:

Submittal Date: Wed Sep 06 21:53:16 EDT 2017
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—— Copyright Assignment

I, James Rogers, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no
rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box I affirm that | am James Rogers, and | agree to be legally bound by the above Copyright Assignment and the terms and
conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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l »\) IPuinc Input No. 418-NFPA 70-2017 [ Section No. 90.3 ]

NFPA

90.3 Code Arrangement.

This Code is divided into the introduction and nine chapters, as shown in Figure 90.3. Chapters 1, 2, 3, and 4
apply generally. Chapters 5, 6, and 7 apply to special occupancies, special equipment, or other special
conditions and may supplement or modify the requirements in Chapters 1 through 7 .

Chapter 8 covers communications systems and is not subject to the requirements of Chapters 1 through 7

except where the requirements are specifically referenced in Chapter 8.

Chapter 9 consists of tables that are applicable as referenced.

Informative annexes are not part of the requirements of this Code but are included for informational purposes

only.

Figure 90.3 Code Arrangement.

l Chapter 1 — General |

| Chapter 2 — Wiring and Protection | | Applies generatly
to all electrical
| Chapter 3 — Wiring Methods and Materials | installations

| Chapter 4 — Equipment for General Use |

| Chapter 5 — Special Occupancies

Supplements or modifies Chapter 6 — Special Equipment
Chapters 1 through 7 | por pecal tquip

| Chapter 7 — Special Conditions

Chapter 8 is not subject
to the requirements of

Chapters 1 through 7 except

Chapter 8 — Communications Systems ‘} where the requirements are

specifically referenced in

Chapter 8.
Chapter 9 — Tables Applicable as referenced
Informative Annex A through Informational only;
Informative Annex J not mandatory

Statement of Problem and Substantiation for Public Input

Usability and layout of Figure 90.3.
Here in TerraView the Figure 90.3 is in the proper placement, but in the printed edition this Figure 90.3 (page 70-31) is

following Section 90.4. Actually it is placed inside of Section 90.4. This is or can be confusing to users of the NEC.
When instructing on code arrangement and layout this becomes an issue especially to new users of the code. If this

was done at the printing stage in the development process it needs to be addressed by a Production Manager or team

to exam typesetting, page layout, and proofreading to ensure the quality and accuracy in the finished product.

This problem is a common theme throughout the printed version of the code book and needs to be addressed by each
panel or a task group assigned to look at this problem.

Submitter Information Verification

Submitter Full Name: Darryl Hill
Organization: Wichita Electrical JATC

Street Address:
City:

State:

Zip:
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Submittal Date: Wed Mar 29 16:58:25 EDT 2017

—— Copyright Assignment

1, Darryl Hill, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this Public
Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no rights,
including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is used. |
hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Darryl Hill, and | agree to be legally bound by the above Copyright Assignment and the terms and
conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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I Q" IPuinc Input No. 157-NFPA 70-2017 [ Section No. 90.4 ]
NFPA

90.4 Enforcement.

This Code is intended to be suitable for mandatory application by governmental bodies that
exercise legal jurisdiction over electrical installations, including signaling and communications
systems, and for use by insurance inspectors. The authority having jurisdiction for enforcement of
the Code has the responsibility for making interpretations of the rules, for deciding on the approval
of equipment and materials, and for granting the special permission contemplated in a number of
the rules.

By special permission, the authority having jurisdiction may waive-specificrequirements-in-this

Code -or permit alternative methods where it is assured that equivalent objectives can be achieved
by establishing and maintaining effective safety safety when specific rules for the installation are
not established in the NEC .

This Code may require new products, constructions, or materials that may not yet be available at
the time the Code is adopted. In such event, the authority having jurisdiction may permit the use of
the products, constructions, or materials that comply with the most recent previous edition of this
Code adopted by the jurisdiction.

Statement of Problem and Substantiation for Public Input

AHJ's are taking this section to mean that they can apply any alternate means to any electrical installation
and modify the requirements of any section. Adding this new text will make it clear this section applies only
where the specific type of installation is not covered in the NEC. Also see commentary in the NEC
handbook which supports this change.

Submitter Information Verification

Submitter Full Name: Alfio Torrisi

Organization: Master electrician

Street Address:

City:

State:

Zip:

Submittal Date: Sat Feb 04 09:19:20 EST 2017

— Copyright Assignment

I, Alfio Torrisi, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Alfio Torrisi, and | agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature
that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

9/27/2017 10:46 AM



National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...

l »\) IPuinc Input No. 1794-NFPA 70-2017 [ Section No. 90.4 ]
NFPA

90.4 Enforcement.

(A) Application . This Code is intended to be suitable for mandatory application by governmental bodies that
exercise legal jurisdiction over electrical installations, including signaling and communications systems, and for
use by insurance inspectors.

(B) Interpretation. The authority having jurisdiction for enforcement of the Code has the responsibility for
making interpretations of the rules, for deciding on the approval of equipment and materials, and for granting
the special permission contemplated in a number of the rules.

(C)Specific Requirements and Alternative Methods. By special permission, the authority having jurisdiction
may waive specific requirements in this Code or permit alternative methods where it is assured that equivalent
objectives can be achieved by establishing and maintaining effective safety.

(D) New Products, Constructions or Materials. This Code may require new products, constructions, or
materials that may not yet be available at the time the Code is adopted. In such event, the authority having
jurisdiction may permit the use of the products, constructions, or materials that comply with the most recent
previous edition of this Code adopted by the jurisdiction.

(E) Existing Systems With Reestablished Service Points. Where an existing service point is
reestablished, the existing supply conductors and equipment between the new service point location and the
existing service equipment, or new service equipment if the existing service equipment is replaced, shall
comply with the applicable requirements in this Code.

Existing electrical installations that do not comply with all the provisions of this Code shall be permitted to be
continued in use unless the authority having jurisdiction determines the lack of conformity presents an immnent
danger to the premises or occupants.

Informational Note: The definition of service point is provided in Article 100.

Additional Proposed Changes

File Name Description Approved
Provided to assist with the actual recommendations and to provide v

MH_2020_NEC_PI_For_90.4.docx the substantiation for the changes.

Statement of Problem and Substantiation for Public Input

This public input responds to current needs to recognize existing supply conductors and equipment that previously
were under the exclusive control of a serving utility, but are now covered by the NEC due to reestablishing of the
service point location. This is a condition or situation that currently exists in almost every area where the NEC is
adopted and enforced. The new language introduced in subdivision (E) provides not only a general requirement for
these installations to comply with the NEC, but allows the practical and needed relief to allow these existing supply
conductors and systems to remain in continued use, which is consistent with current practices in most jurisdictions. To
try to apply the NEC to these installations that were built to utility regulations or the rules in the NESC gets extremely
complex and would in most cases introduce undue hardships and could even impact safety in some cases. The
recommended text also recognizes situations where the existing service equipment is being replaced due to impeding
end of useful life failure or more often to reduce the high arc flash energies inherent in the design of these older
installations.

Note the new text in (E) was derived from Annex H 80.9(B) that addresses existing installations that should be allowed
to remain, unless it is determined to be an imminent danger or other unsafe condition that must be corrected. The text

was adjusted to apply to these specific installations and not all existing installations covered by the NEC.

This public input also seeks to add clarity, usability and to bring this section more in line with the Regulations Governing
Committee Projects by including separate titled subdivisions.

This is companion public input to one submitted to 230.82 to permit these existing conductors and equipment to be

1of2 9/27/2017 10:47 AM
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located ahead of the service disconnecting means and to 230.205 to require a premises isolating device to be installed
that will disconnect the premises wiring from the utility supply.

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 1795-NFPA 70-2017 [Section No. 230.82]

Public Input No. 1796-NFPA 70-2017 [Section No. 230.205]

Submitter Information Verification

Submitter Full Name: Mark Hilbert

Organization: MR Hilbert Electrical Inspections & Training
Street Address:

City:

State:

Zip:

Submittal Date: Sat Aug 05 07:33:49 EDT 2017

—— Copyright Assignment

I, Mark Hilbert, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this Public
Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no rights,
including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is used. |
hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Mark Hilbert, and | agree to be legally bound by the above Copyright Assignment and the terms and
conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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2020 NEC Revisions to Address Systems with Reestablished Service Points

90.4(E) (New)

Revise the existing 90.4 by creating new titled subdivisions and add a new 90.4(E) as follows:
90.4 Enforcement.

(A) Application. This Code is intended to be suitable for mandatory application by governmental bodies that exercise legal jurisdiction over
electrical installations, including signaling and communications systems, and for use by insurance inspectors.

(B) Interpretations. The authority having jurisdiction for enforcement of the Code has the responsibility for making interpretations of the rules,
for deciding on the approval of equipment and materials, and for granting the special permission contemplated in a number of the rules.

(C) Specific Requirements and Alternative Methods. By special permission, the authority having jurisdiction may waive specific requirements
in this Code or permit alternative methods where it is assured that equivalent objectives can be achieved by establishing and maintaining
effective safety.

(D) New Products, Constructions, or Materials. This Code may require new products, constructions, or materials that may not yet be
available at the time the Code is adopted. In such event, the authority having jurisdiction may permit the use of the products, constructions, or
materials that comply with the most recent previous edition of this Code adopted by the jurisdiction.

(E) Existing Installations with Reestablished Service Points. Where an existing service point is reestablished, the existing supply
conductors and equipment between the new service point location and the existing service equipment, or new service equipment where the
existing service equipment is replaced, shall comply with the applicable requirements in this Code.

Existing electrical installations that do not comply with all of the provisions of this Code shall be permitted to be continued in use unless the
authority having jurisdiction determines the lack of conformity with this Code presents an imminent danger to the premises or occupants.

Informational Note: The definition of service point is provided in Article 100.
Substantiation:

This public input responds to current needs to recognize existing supply conductors and equipment that previously were under the exclusive
control of a serving utility, but are now covered by the NEC due to reestablishing of the service point location. This is a condition or situation that
currently exists in almost every area where the NEC is adopted and enforced. The new language introduced in subdivision (E) provides not only
a general requirement for these installations to comply with the NEC, but allows the practical and needed relief to allow these existing supply
conductors and systems to remain in continued use, which is consistent with current practices in most jurisdictions. To try to apply the NEC to
these installations that were built to utility regulations or the rules in the NESC gets extremely complex and would in most cases introduce
undue hardships and could even impact safety in some cases. The recommended text also recognizes situations where the existing service
equipment is being replaced due to impeding end of useful life failure or more often to reduce the high arc flash energies inherent in the design
of these older installations.




Note the new text in (E) was derived from Annex H 80.9(B) that addresses existing installations that should be allowed to remain, unless it is
determined to be an imminent danger or other unsafe condition that must be corrected. The text was adjusted to apply to these specific
installations and not all existing installations covered by the NEC.

This public input also seeks to add clarity, usability and to bring this section more in line with the Regulations Governing Committee Projects by
including separate titled subdivisions.

This is companion public input to one submitted to 230.82 to permit these existing conductors and equipment to be located ahead of the service
disconnecting means and to 230.205 to require a premises isolating device to be installed that will disconnect the premises wiring from the

utility supply.
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l »\) IPuinc Input No. 1876-NFPA 70-2017 [ Section No. 90.4 ]
NFPA

90.4 Enforcement.

This- Code -is-This Code and NFPA 70 E Standard for Electrical Safety in the Workplace is intended to be
suitable for mandatory application by governmental bodies that exercise legal jurisdiction over electrical
installations and safety, including energized electrical work practices, signaling and communications systems,
and for use by insurance inspectors. The authority having jurisdiction for enforcement of the Code -has
Electrical Code and NFPA 70-E has the responsibility for making interpretations of the rules, for deciding on
the approval of equipment and materials, and for granting the special permission contemplated in a number of
the rules.

By special permission, the authority having jurisdiction may waive specific requirements in this Code, _and
NFPA 70-E for emergency work only, without a energized electrical work permit, or permit alternative methods
where it is assured that equivalent objectives can be achieved by establishing and maintaining effective safety.

This Code may require new products, constructions, or materials that may not yet be available at the time the
Code is adopted. In such event, the authority having jurisdiction may permit the use of the products,
constructions, or materials that comply with the most recent previous edition of this Code adopted by the
jurisdiction.

Additional Proposed Changes

File Name Description Approved
Live_Work_Notice._05.FEB.2015.doc LIVE WORK NOTICE v
.Energized_Electrical_Work_Assessment.doc LIVE WORK v
live_work_notice_information.docx work notice info v
Donnie_s_Accident.url 28&%2:.’;‘80'\] v
Sample_Electric_Energized_Work_Permit.doc energize work permit v
AMENDMENT_70_E_TO_THE_2014_NATIONAL_ELECTRICAL_CODE.docx 90.4 v
Live_Work_Notice._05.FEB.2015.doc notice v

Statement of Problem and Substantiation for Public Input

The City of Portsmouth has a no live work policy that prohibits live work to be performed without a energized work
permit, and other requirements of 70-E . A city live work notice for all worker on the job site to be notified that live work
could be performed on the site. This work permit developed by the city would have signatures of all parties, and be
displayed on the site. Electrical inspection would not be performed if live work is noticed on the work site.
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l »\) IPuinc Input No. 2146-NFPA 70-2017 [ Section No. 90.7 ]
NFPA

90.7 Examination of Equipment for Safety.

For specific items of equipment and materials referred to in this Code, examinations for safety made under
standard conditions provide a basis for approval where the record is made generally available through
promulgation by organizations properly equipped and qualified for experimental testing, inspections of the run of
goods at factories, and service-value determination through field inspections. This avoids the necessity for
repetition of examinations by different examiners, frequently with inadequate facilities for such work, and the
confusion that would result from conflicting reports on the suitability of devices and materials examined for a
given purpose.

It is the intent of this Code that factory-installed internal wiring or the construction of equipment need not be
inspected at the time of installation of the equipment, except to detect alterations or damage, if the equipment
has been listed by a qualified electrical testing laboratory that is recognized as having the facilities described in
the preceding paragraph and that requires suitability for installation in accordance with this Code. Suitability
shall be determined by application of requirements that are compatible with this Code. Where it has been
determined that equipment has been altered from original construction, the authority having jurisdiction shall
have the authority to require a feild evaluation to applicable product saftey standards by an approved testing
agency as proof of equivalency.

Informational Note No. 1: See requirements in 110.3.
Informational Note No. 2: Listed is defined in Article 100.

Informational Note No. 3: Informative Annex A contains a list of product safety standards that are
compatible with this Code.

Statement of Problem and Substantiation for Public Input

The 2017 NEC introduced the permission to allow reconditioned equipment and states in 110.21(A)(2) that the
approval of the reconditioned equipment shall not be based solely on the equipment’s original listing. The original listing
applies to the product as it is originally manufactured when shipped from the factory. Authorized use of the listing mark
is the manufacturer’s declaration that the product was originally manufactured in accordance with the applicable safety
requirements. The authority having jurisdiction does not know what the effect the alteration may have on the safety of
the product or the continued validity of the listing mark unless the field alterations have been specifically investigated by
a field evaluation body. Without a field evaluation of the altered product, the authority having jurisdiction may not be
able to determine if the product still complies with the safety requirements of the applicable safety standard. With the
field evaluation, the authority having jurisdiction would be able to have basis for approval.
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I, Richard Hollander, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no
rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box I affirm that | am Richard Hollander, and | agree to be legally bound by the above Copyright Assignment and the terms
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90.7 Examination of Equipment for Safety.

For specific items of equipment and materials referred to in this Code, examinations for safety made under
standard conditions provide a basis for approval where the record is made generally available through
promulgation by organizations properly equipped and qualified for experimental testing, inspections of the run of
goods at factories, and service-value determination through field inspections. This avoids the necessity for
repetition of examinations by different examiners, frequently with inadequate facilities for such work, and the
confusion that would result from conflicting reports on the suitability of devices and materials examined for a
given purpose.

It is the intent of this Code that factory-installed internal wiring or the construction of equipment need not be
inspected at the time of installation of the equipment, except to detect alterations or damage, if the equipment
has been listed by a qualified electrical testing laboratory that is recognized as having the facilities described in
the preceding paragraph and that requires suitability for installation in accordance with this Code. Suitability
shall be determined by application of requirements that are compatible with this Code.

Equipment that is reconditioned, refurbished or remanufactured, shall be listed and labeled or field evaluated
by an approved field evaluation body to the applicable product standard. Maintenance of equipment shall not
be considered to be reconditioning, refurbishing, or remanufacturing.

Informational Note No. 1: See requirements in 110.3.
Informational Note No. 2: Listed is defined in Article 100.

Informational Note No. 3: Informative Annex A contains a list of product safety standards that are
compatible with this Code.

Informational Note No. 4: See NFPA 790 for competency requirements for field evaluation bodies, and
NFPA 791 for field evaluation labeling and reporting requirements.

Statement of Problem and Substantiation for Public Input

While listing categories exist for some reconditioned, refurbished or remanufactured products, field evaluations can also
provide a basis for approval in specific situations such as those mentioned. Input also recognizes the difference
between normal equipment maintenance and those that are reconditioned, refurbished, and remanufactured in such a
manner that independent evaluation is needed.
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NFPA

(B) Number of Circuits in Enclosures.

It is elsewhere provided in this Code that the number of circuits confined in a single enclosure be
varyingly restricted. Limiting the number of circuits in a single enclosure minimizes the effects from
a short circuit or ground fault.

(C) Maintenance and Operation of Equipment.

Electrical installations that provide for safe maintenance of electrical equipment allow for improved
safety of personnel by reduction of electric shock and arc-flash hazards.

Informational Note: NFPA 70B Recommended Practice for Electrical Equipment Maintenance,
provides further information.

Statement of Problem and Substantiation for Public Input

This provision correlates with the purpose the NEC found in Section 90.1 - the practical safeguarding of
persons and property from the hazards that arise from the use of electricity.

It also provides the user direction via a reference to NFPA 70B, Recommended Practice for electrical
Equipment Maintenance, and correlates with the purpose of NFPA 70E

The provision gives electrical designers and installers guidance when planning an electrical installation,
and also provides an Electrical AHJ with clear code text to augment Section 90.4 when performing
enforcement functions.
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l »\) IPuinc Input No. 3618-NFPA 70-2017 [ Article 100 ]

NFPA

Article 100 Definitions

Scope. This article contains only those definitions essential to the application of this Code. It is not intended to
include commonly defined general terms or commonly defined technical terms from related codes and
standards. In general, only those terms that are used in two or more articles are defined in Article 100. Other
definitions are included in the article in which they are used but may be referenced in Article 100.

Part | of this article contains definitions intended to apply wherever the terms are used throughout this Code.
Part Il contains definitions applicable to installations and equipment operating at over 1000 volts, nominal.

Part . General

Accessible (as applied to equipment).

Admitting close approach; not guarded by locked doors, elevation, or other effective means. (CMP-1)
Accessible (as applied to wiring methods).

Capable of being removed or exposed without damaging the building structure or finish or not permanently
closed in by the structure or finish of the building. (CMP-1)

Accessible, Readily (Readily Accessible).

Capable of being reached quickly for operation, renewal, or inspections without requiring those to whom ready
access is requisite to take actions such as to use tools (other than keys), to climb over or under, to remove
obstacles, or to resort to portable ladders, and so forth. (CMP-1)

Informational Note: Use of keys is a common practice under controlled or supervised conditions and a
common alternative to the ready access requirements under such supervised conditions as provided
elsewhere in the NEC.

Adjustable Speed Drive.
Power conversion equipment that provides a means of adjusting the speed of an electric motor.(CMP-11)

Informational Note: A variable frequency drive is one type of electronic adjustable speed drive that
controls the rotational speed of an ac electric motor by controlling the frequency and voltage of the
electrical power supplied to the motor.

Adjustable Speed Drive System.
A combination of an adjustable speed drive, its associated motor(s), and auxiliary equipment. (CMP-11)
Ampacity.

The maximum current, in amperes, that a conductor can carry continuously under the conditions of use without
exceeding its temperature rating. (CMP-6)

Appliance.

Utilization equipment, generally other than industrial, that is normally built in standardized sizes or types and is
installed or connected as a unit to perform one or more functions such as clothes washing, air-conditioning,
food mixing, deep frying, and so forth. (CMP-17)

Approved.
Acceptable to the authority having jurisdiction. (CMP-1)
Arc-Fault Circuit Interrupter (AFCI).

A device intended to provide protection from the effects of arc faults by recognizing characteristics unique to
arcing and by functioning to de-energize the circuit when an arc fault is detected. (CMP-2)
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Askarel.

A generic term for a group of nonflammable synthetic chlorinated hydrocarbons used as electrical insulating
media. (CMP-9)

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

Associated Apparatus [as applied to Hazardous (Classified) Locations].

Apparatus in which the circuits are not necessarily intrinsically safe themselves but that affects the energy in the
intrinsically safe circuits and is relied on to maintain intrinsic safety. Such apparatus is one of the following:

(1) Electrical apparatus that has an alternative type of protection for use in the appropriate hazardous
(classified) location

(2) Electrical apparatus not so protected that shall not be used within a hazardous (classified) location
(CMP-14)

Informational Note No. 1: Associated apparatus has identified intrinsically safe connections for
intrinsically safe apparatus and also may have connections for nonintrinsically safe apparatus.

Informational Note No. 2: An example of associated apparatus is an intrinsic safety barrier, which is a
network designed to limit the energy (voltage and current) available to the protected circuit in the
hazardous (classified) location, under specified fault conditions.

Associated Nonincendive Field Wiring Apparatus [as applied to Hazardous (Classified) Locations].

Apparatus in which the circuits are not necessarily nonincendive themselves but that affect the energy in
nonincendive field wiring circuits and are relied upon to maintain nonincendive energy levels. Such apparatus
are one of the following:

(1) Electrical apparatus that has an alternative type of protection for use in the appropriate hazardous
(classified) location

(2) Electrical apparatus not so protected that shall not be used in a hazardous (classified) location
(CMP-14)

Informational Note: Associated nonincendive field wiring apparatus has designated associated
nonincendive field wiring apparatus connections for nonincendive field wiring apparatus and may also
have connections for other electrical apparatus.

Attachment Plug (Plug Cap) (Plug).

A device that, by insertion in a receptacle, establishes a connection between the conductors of the attached
flexible cord and the conductors connected permanently to the receptacle. (CMP-18)

Authority Having Jurisdiction (AHJ).

An organization, office, or individual responsible for enforcing the requirements of a code or standard, or for
approving equipment, materials, an installation, or a procedure. (CMP-1)

Informational Note: The phrase “authority having jurisdiction,” or its acronym AHJ, is used in NFPA
documents in a broad manner, since jurisdictions and approval agencies vary, as do their responsibilities.
Where public safety is primary, the authority having jurisdiction may be a federal, state, local, or other
regional department or individual such as a fire chief; fire marshal; chief of a fire prevention bureau, labor
department, or health department; building official; electrical inspector; or others having statutory
authority. For insurance purposes, an insurance inspection department, rating bureau, or other insurance
company representative may be the authority having jurisdiction. In many circumstances, the property
owner or his or her designated agent assumes the role of the authority having jurisdiction; at government
installations, the commanding officer or departmental official may be the authority having jurisdiction.

Automatic.
Performing a function without the necessity of human intervention. (CMP-1)
Bathroom.

An area including a basin with one or more of the following: a toilet, a urinal, a tub, a shower, a bidet, or similar
plumbing fixtures. (CMP-2)
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Battery System.

Interconnected battery subsystems consisting of one or more storage batteries and battery chargers, and can
include inverters, converters, and associated electrical equipment. (CMP-13)

Bonded (Bonding).
Connected to establish electrical continuity and conductivity. (CMP-5)
Bonding Conductor or Jumper.

A reliable conductor to ensure the required electrical conductivity between metal parts required to be electrically
connected. (CMP-5)

Bonding Jumper, Equipment.
The connection between two or more portions of the equipment grounding conductor. (CMP-5)
Bonding Jumper, Main.

The connection between the grounded circuit conductor and the equipment grounding conductor at the service.
(CMP-5)

Bonding Jumper, System.

The connection between the grounded circuit conductor and the supply-side bonding jumper, or the equipment
grounding conductor, or both, at a separately derived system. (CMP-5)

Branch Circuit.
The circuit conductors between the final overcurrent device protecting the circuit and the outlet(s). (CMP-2)
Branch Circuit, Appliance.

A branch circuit that supplies energy to one or more outlets to which appliances are to be connected and that
has no permanently connected luminaires that are not a part of an appliance. (CMP-2)

Branch Circuit, General-Purpose.

A branch circuit that supplies two or more receptacles or outlets for lighting and appliances. (CMP-2)
Branch Circuit, Individual.

A branch circuit that supplies only one utilization equipment. (CMP-2)

Branch Circuit, Multiwire.

A branch circuit that consists of two or more ungrounded conductors that have a voltage between them, and a
grounded conductor that has equal voltage between it and each ungrounded conductor of the circuit and that is
connected to the neutral or grounded conductor of the system. (CMP-2)

Building.
A structure that stands alone or that is separated from adjoining structures by fire walls. (CMP-1)
Cabinet.

An enclosure that is designed for either surface mounting or flush mounting and is provided with a frame, mat,
or trim in which a swinging door or doors are or can be hung. (CMP-9)

Cable Routing Assembly.

A single channel or connected multiple channels, as well as associated fittings, forming a structural system that
is used to support and route communications wires and cables, optical fiber cables, data cables associated with
information technology and communications equipment, Class 2, Class 3, and Type PLTC cables, and power-
limited fire alarm cables in plenum, riser, and general-purpose applications. (CMP-16)

Charge Controller.

Equipment that controls dc voltage or dc current, or both, and that is used to charge a battery or other energy
storage device. (CMP-13)

Circuit Breaker.
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A device designed to open and close a circuit by nonautomatic means and to open the circuit automatically on
a predetermined overcurrent without damage to itself when properly applied within its rating. (CMP-10)

Informational Note: The automatic opening means can be integral, direct acting with the circuit breaker,
or remote from the circuit breaker.

Adjustable (as applied to circuit breakers).

A qualifying term indicating that the circuit breaker can be set to trip at various values of current, time, or both,
within a predetermined range.

Instantaneous Trip (as applied to circuit breakers).
A qualifying term indicating that no delay is purposely introduced in the tripping action of the circuit breaker.
Inverse Time (as applied to circuit breakers).

A qualifying term indicating that there is purposely introduced a delay in the tripping action of the circuit breaker,
which delay decreases as the magnitude of the current increases.

Nonadjustable (as applied to circuit breakers).

A qualifying term indicating that the circuit breaker does not have any adjustment to alter the value of the
current at which it will trip or the time required for its operation.

Setting (of circuit breakers).

The value of current, time, or both, at which an adjustable circuit breaker is set to trip.

Clothes Closet.

A nonhabitable room or space intended primarily for storage of garments and apparel. (CMP-1)
Coaxial Cable.

A cylindrical assembly composed of a conductor centered inside a metallic tube or shield, separated by a
dielectric material, and usually covered by an insulating jacket. (CMP-16)

Combustible Dust [as applied to Hazardous (Classified) Locations].

Dust particles that are 500 microns or smaller (i.e., material passing a U.S. No. 35 Standard Sieve as defined in
ASTM E11-2015, Standard Specification for Woven Wire Test Sieve Cloth and Test Sieves), and present a fire
or explosion hazard when dispersed and ignited in air. (CMP-14)

Informational Note: See ASTM E1226-2012a, Standard Test Method for Explosibility of Dust Clouds, or
ISO 6184-1, Explosion protection systems — Part 1: Determination of explosion indices of combustible
dusts in air, for procedures for determining the explosibility of dusts.

Combustible Gas Detection System [as applied to Hazardous (Classified) Locations].
A protection technique utilizing stationary gas detectors in industrial establishments. (CMP-14)
Communications Equipment.

The electronic equipment that performs the telecommunications operations for the transmission of audio, video,
and data, and includes power equipment (e.g., dc converters, inverters, and batteries), technical support
equipment (e.g., computers), and conductors dedicated solely to the operation of the equipment. (CMP-16)

Informational Note: As the telecommunications network transitions to a more data-centric network,
computers, routers, servers, and their powering equipment, are becoming essential to the transmission
of audio, video, and data and are finding increasing application in communications equipment
installations.

Communications Raceway.

An enclosed channel of nonmetallic materials designed expressly for holding communications wires and cables;
optical fiber cables; data cables associated with information technology and communications equipment;

Class 2, Class 3, and Type PLTC cables; and power-limited fire alarm cables in plenum, riser, and general-
purpose applications. (CMP-16)

Composite Optical Fiber Cable.

A cable containing optical fibers and current-carrying electrical conductors. (CMP-16)
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Concealed.
Rendered inaccessible by the structure or finish of the building. (CMP-1)

Informational Note: Wires in concealed raceways are considered concealed, even though they may
become accessible by withdrawing them.

Conductive Optical Fiber Cable.

A factory assembly of one or more optical fibers having an overall covering and containing non—current-carrying
conductive member(s) such as metallic strength member(s), metallic vapor barrier(s), metallic armor or metallic
sheath. (CMP-16)

Conductor, Bare.
A conductor having no covering or electrical insulation whatsoever. (CMP-6)
Conductor, Covered.

A conductor encased within material of composition or thickness that is not recognized by this Code as
electrical insulation. (CMP-6)

Conductor, Insulated.

A conductor encased within material of composition and thickness that is recognized by this Code as electrical
insulation. (CMP-6)

Conduit Body.

A separate portion of a conduit or tubing system that provides access through a removable cover(s) to the
interior of the system at a junction of two or more sections of the system or at a terminal point of the system.

Boxes such as FS and FD or larger cast or sheet metal boxes are not classified as conduit bodies. (CMP-9)
Connector, Pressure (Solderless).

A device that establishes a connection between two or more conductors or between one or more conductors
and a terminal by means of mechanical pressure and without the use of solder. (CMP-1)

Continuous Load.
A load where the maximum current is expected to continue for 3 hours or more. (CMP-2)
Control Circuit.

The circuit of a control apparatus or system that carries the electric signals directing the performance of the
controller but does not carry the main power current. (CMP-11)

Control Drawing [as applied to Hazardous (Classified) Locations].

A drawing or other document provided by the manufacturer of the intrinsically safe or associated apparatus, or
of the nonincendive field wiring apparatus or associated nonincendive field wiring apparatus, that details the
allowed interconnections between the intrinsically safe and associated apparatus or between the nonincendive
field wiring apparatus or associated nonincendive field wiring apparatus. (CMP-14)

Controller.

A device or group of devices that serves to govern, in some predetermined manner, the electric power delivered
to the apparatus to which it is connected. (CMP-1)

Cooking Unit, Counter-Mounted.

A cooking appliance designed for mounting in or on a counter and consisting of one or more heating elements,
internal wiring, and built-in or mountable controls. (CMP-2)

Coordination, Selective (Selective Coordination).

Localization of an overcurrent condition to restrict outages to the circuit or equipment affected, accomplished by
the selection and installation of overcurrent protective devices and their ratings or settings for the full range of
available overcurrents, from overload to the maximum available fault current, and for the full range of
overcurrent protective device opening times associated with those overcurrents. (CMP-10)

Copper-Clad Aluminum Conductors.

Conductors drawn from a copper-clad aluminum rod, with the copper metallurgically bonded to an aluminum
core, where the copper forms a minimum of 10 percent of the cross-sectional area of a solid conductor or each
strand of a stranded conductor. (CMP-6)
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Cord Connector [as applied to Hazardous (Classified) Locations].

A fitting intended to terminate a cord to a box or similar device and reduce the strain at points of termination and
may include an explosionproof, a dust-ignitionproof, or a flameproof seal. (CMP-14)

Cutout Box.

An enclosure designed for surface mounting that has swinging doors or covers secured directly to and
telescoping with the walls of the enclosure. (CMP-9)

Dead Front.
Without live parts exposed to a person on the operating side of the equipment. (CMP-9)
Demand Factor.

The ratio of the maximum demand of a system, or part of a system, to the total connected load of a system or
the part of the system under consideration. (CMP-2)

Device.

A unit of an electrical system, other than a conductor, that carries or controls electric energy as its principal
function. (CMP-1)

Disconnecting Means.

A device, or group of devices, or other means by which the conductors of a circuit can be disconnected from
their source of supply. (CMP-1)

Dust-Ignitionproof [as applied to Hazardous (Classified) Locations].

Equipment enclosed in a manner that excludes dusts and does not permit arcs, sparks, or heat otherwise
generated or liberated inside of the enclosure to cause ignition of exterior accumulations or atmospheric
suspensions of a specified dust on or in the vicinity of the enclosure. (CMP-14)

Informational Note: For further information on dust-ignitionproof enclosures, see ANSI/UL 1202-2013,
Enclosures for Electrical Equipment, and ANSI/UL 1203-2013, Explosionproof and Dust-Ignitionproof
Electrical Equipment for Hazardous (Classified) Locations.

Dusttight.
Enclosures constructed so that dust will not enter under specified test conditions. (CMP-14)

Informational Note No. 1: Enclosure Types 3, 3S, 3SX, 4, 4X, 5, 6, 6P, 12, 12K, and 13, per ANSI/NEMA
250-2014, Enclosures for Electrical Equipment, are considered dusttight and suitable for use in
unclassified locations and in Class Il, Division 2; Class Ill; and Zone 22 hazardous (classified) locations.

Informational Note No. 2: For further information, see ANSI/ISA-12.12.01-2013, Nonincendive Electrical
Equipment for Use in Class | and Il, Division 2, and Class Ill, Divisions 1 and 2 Hazardous (Classified)
Locations.

Duty, Continuous.
Operation at a substantially constant load for an indefinitely long time. (CMP-1)
Duty, Intermittent.

Operation for alternate intervals of (1) load and no load; or (2) load and rest; or (3) load, no load, and rest.
(CMP-1)

Duty, Periodic.

Intermittent operation in which the load conditions are regularly recurrent. (CMP-1)

Duty, Short-Time.

Operation at a substantially constant load for a short and definite, specified time. (CMP-1)

Duty, Varying.

Operation at loads, and for intervals of time, both of which may be subject to wide variation. (CMP-1)
Dwelling, One-Family.

A building that consists solely of one dwelling unit. (CMP-1)
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Dwelling, Two-Family.

A building that consists solely of two dwelling units. (CMP-1)
Dwelling, Multifamily.

A building that contains three or more dwelling units. (CMP-1)
Dwelling Unit.

A single unit, providing complete and independent living facilities for one or more persons, including permanent
provisions for living, sleeping, cooking, and sanitation. (CMP-2)

Effective Ground-Fault Current Path.

An intentionally constructed, low-impedance electrically conductive path designed and intended to carry current
under ground-fault conditions from the point of a ground fault on a wiring system to the electrical supply source
and that facilitates the operation of the overcurrent protective device or ground-fault detectors. (CMP-5)

Electric Power Production and Distribution Network.

Power production, distribution, and utilization equipment and facilities, such as electric utility systems that
deliver electric power to the connected loads, that are external to and not controlled by an interactive system.
(CMP-13)

Electric Sign.

A fixed, stationary, or portable self-contained, electrically operated and/or electrically illuminated utilization
equipment with words or symbols designed to convey information or attract attention. (CMP-18)

Electric-Discharge Lighting.

Systems of illumination utilizing fluorescent lamps, high-intensity discharge (HID) lamps, or neon tubing.
(CMP-18)

Electrical Circuit Protective System

A system consisting of components and materials intended for installation as protection for specific electrical
wiring systems with respect to the disruption of electrical circuit integrity upon exterior fire exposure. (CMP-16)

Electronically Actuated Fuse.

An overcurrent protective device that generally consists of a control module that provides current-sensing,
electronically derived time—current characteristics, energy to initiate tripping, and an interrupting module that
interrupts current when an overcurrent occurs. Such fuses may or may not operate in a current-limiting fashion,
depending on the type of control selected. (CMP-10)

Enclosed.

Surrounded by a case, housing, fence, or wall(s) that prevents persons from accidentally contacting energized
parts. (CMP-1)

Enclosure.

The case or housing of apparatus, or the fence or walls surrounding an installation to prevent personnel from
accidentally contacting energized parts or to protect the equipment from physical damage. (CMP-1)

Informational Note: See Table 110.28 for examples of enclosure types.
Energized.
Electrically connected to, or is, a source of voltage. (CMP-1)
Equipment.

A general term, including fittings, devices, appliances, luminaires, apparatus, machinery, and the like used as a
part of, or in connection with, an electrical installation. (CMP-1)

Explosionproof Equipment.

Equipment enclosed in a case that is capable of withstanding an explosion of a specified gas or vapor that may
occur within it and of preventing the ignition of a specified gas or vapor surrounding the enclosure by sparks,
flashes, or explosion of the gas or vapor within, and that operates at such an external temperature that a
surrounding flammable atmosphere will not be ignited thereby. (CMP-14)

Informational Note: For further information, see ANSI/UL 1203-2009, Explosion-Proof and
Dust-Ignition-Proof Electrical Equipment for Use in Hazardous (Classified) Locations.
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Exposed (as applied to live parts).

Capable of being inadvertently touched or approached nearer than a safe distance by a person. (CMP-1)
Informational Note: This term applies to parts that are not suitably guarded, isolated, or insulated.

Exposed (as applied to wiring methods).

On or attached to the surface or behind panels designed to allow access. (CMP-1)

Externally Operable.

Capable of being operated without exposing the operator to contact with live parts. (CMP-1)

Feeder.

All circuit conductors between the service equipment, the source of a separately derived system, or other power
supply source and the final branch-circuit overcurrent device. (CMP-2)

Festoon Lighting.
A string of outdoor lights that is suspended between two points. (CMP-18)
Field Evaluation Body (FEB).

An organization or part of an organization that performs field evaluations of electrical or other equipment. [790,
2012] (CMP-1)

Field Labeled (as applied to evaluated products).

Equipment or materials to which has been attached a label, symbol, or other identifying mark of an FEB
indicating the equipment or materials were evaluated and found to comply with requirements as described in an
accompanying field evaluation report. (CMP-1)

Fitting.

An accessory such as a locknut, bushing, or other part of a wiring system that is intended primarily to perform a
mechanical rather than an electrical function. (CMP-1)

Garage.

A building or portion of a building in which one or more self-propelled vehicles can be kept for use, sale,
storage, rental, repair, exhibition, or demonstration purposes. (CMP-1)

Informational Note: For commercial garages, repair and storage, see Article 511.
Ground.
The earth. (CMP-5)
Ground Fault.

An unintentional, electrically conductive connection between an ungrounded conductor of an electrical circuit
and the normally non—current-carrying conductors, metallic enclosures, metallic raceways, metallic equipment,
or earth. (CMP-5)

Grounded (Grounding).

Connected (connecting) to ground or to a conductive body that extends the ground connection. (CMP-5)
Grounded, Solidly.

Connected to ground without inserting any resistor or impedance device. (CMP-5)

Grounded Conductor.

A system or circuit conductor that is intentionally grounded. (CMP-5)

Ground-Fault Circuit Interrupter (GFCI).

A device intended for the protection of personnel that functions to de-energize a circuit or portion thereof within
an established period of time when a current to ground exceeds the values established for a Class A device.
(CMP-2)

Informational Note: Class A ground-fault circuit interrupters trip when the current to ground is 6 mA or
higher and do not trip when the current to ground is less than 4 mA. For further information, see UL 943,
Standard for Ground-Fault Circuit Interrupters.
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Ground-Fault Current Path.

An electrically conductive path from the point of a ground fault on a wiring system through normally
non—current-carrying conductors, equipment, or the earth to the electrical supply source. (CMP-5)

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

Ground-Fault Protection of EQuipment.

A system intended to provide protection of equipment from damaging line-to-ground fault currents by operating
to cause a disconnecting means to open all ungrounded conductors of the faulted circuit. This protection is
provided at current levels less than those required to protect conductors from damage through the operation of
a supply circuit overcurrent device. (CMP-5)

Grounding Conductor, Equipment (EGC).

The conductive path(s) that provides a ground-fault current path and connects normally non—current-carrying
metal parts of equipment together and to the system grounded conductor or to the grounding electrode
conductor, or both. (CMP-5)

Informational Note No. 1: It is recognized that the equipment grounding conductor also performs
bonding.

Informational Note No. 2: See 250.118 for a list of acceptable equipment grounding conductors.
Grounding Electrode.
A conducting object through which a direct connection to earth is established. (CMP-5)
Grounding Electrode Conductor.

A conductor used to connect the system grounded conductor or the equipment to a grounding electrode or to a
point on the grounding electrode system. (CMP-5)

Guarded.

Covered, shielded, fenced, enclosed, or otherwise protected by means of suitable covers, casings, barriers,
rails, screens, mats, or platforms to remove the likelihood of approach or contact by persons or objects to a
point of danger. (CMP-1)

Guest Room.
An accommodation combining living, sleeping, sanitary, and storage facilities within a compartment. (CMP-2)
Guest Suite.

An accommodation with two or more contiguous rooms comprising a compartment, with or without doors
between such rooms, that provides living, sleeping, sanitary, and storage facilities. (CMP-2)

Handhole Enclosure.

An enclosure for use in underground systems, provided with an open or closed bottom, and sized to allow
personnel to reach into, but not enter, for the purpose of installing, operating, or maintaining equipment or wiring
or both. (CMP-9)

Hermetic Refrigerant Motor-Compressor.

A combination consisting of a compressor and motor, both of which are enclosed in the same housing, with no
external shaft or shaft seals, with the motor operating in the refrigerant. (CMP-11)

Hermetically Sealed [as applied to Hazardous (Classified) Locations].

Equipment sealed against the entrance of an external atmosphere where the seal is made by fusion, for
example, soldering, brazing, welding, or the fusion of glass to metal. (CMP-14)

Informational Note: For further information, see ANSI/ISA-12.12.01-2013, Nonincendive Electrical
Equipment for Use in Class | and I, Division 2, and Class lll, Divisions 1 and 2 Hazardous (Classified)
Locations.
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Hoistway.

Any shaftway, hatchway, well hole, or other vertical opening or space in which an elevator or dumbwaiter is
designed to operate. (CMP-12)

Hybrid System.

A system comprised of multiple power sources. These power sources could include photovoltaic, wind,
micro-hydro generators, engine-driven generators, and others, but do not include electric power production and
distribution network systems. Energy storage systems such as batteries, flywheels, or superconducting
magnetic storage equipment do not constitute a power source for the purpose of this definition. The energy
regenerated by an overhauling (descending) elevator does not constitute a power source for the purpose of this
definition. (CMP-4)

Identified (as applied to equipment).

Recognizable as suitable for the specific purpose, function, use, environment, application, and so forth, where
described in a particular Code requirement. (CMP-1)

Informational Note: Some examples of ways to determine suitability of equipment for a specific purpose,
environment, or application include investigations by a qualified testing laboratory (listing and labeling),
an inspection agency, or other organizations concerned with product evaluation.

In Sight From (Within Sight From, Within Sight).

Where this Code specifies that one equipment shall be “in sight from,” “within sight from,” or “within sight of,”
and so forth, another equipment, the specified equipment is to be visible and not more than 15 m (50 ft) distant
from the other. (CMP-1)

Industrial Control Panel.

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 push buttons, pilot lights, selector switches, timers, switches, and 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. (CMP-11)
Information Technology Equipment (ITE).

Equipment and systems rated 1000 volts or less, normally found in offices or other business establishments
and similar environments classified as ordinary locations, that are used for creation and manipulation of data,
voice, video, and similar signals that are not communications equipment as defined in Part | of Article 100 and
do not process communications circuits as defined in 800.2. (CMP-12)

Informational Note: For information on listing requirements for both information technology equipment
and communications equipment, see UL 60950-1-2014, Information Technology Equipment — Safety —
Part 1: General Requirementsor UL 62368-1-2014, Audio/Video Information and Communication
Technology Equipment Part 1: Safety Requirements.

Innerduct.
A nonmetallic raceway placed within a larger raceway. (CMP-16)
Interactive Inverter.

An inverter intended for use in parallel with an electric utility to supply common loads that may deliver power to
the utility. (CMP-13)

Interactive System.

An electric power production system that is operating in parallel with and capable of delivering energy to an
electric primary source supply system. (CMP-4)

Interrupting Rating.

The highest current at rated voltage that a device is identified to interrupt under standard test conditions.
(CMP-10)

Informational Note: Equipment intended to interrupt current at other than fault levels may have its
interrupting rating implied in other ratings, such as horsepower or locked rotor current.
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Intersystem Bonding Termination.

A device that provides a means for connecting intersystem bonding conductors for communications systems to
the grounding electrode system.(CMP-16)

Intrinsically Safe Apparatus.
Apparatus in which all the circuits are intrinsically safe. (CMP-14)
Intrinsically Safe System [as applied to Hazardous (Classified) Locations].

An assembly of interconnected intrinsically safe apparatus, associated apparatus, and interconnecting cables,
in that those parts of the system that may be used in hazardous (classified) locations are intrinsically safe
circuits. (CMP-14)

Informational Note: An intrinsically safe system may include more than one intrinsically safe circuit.
Isolated (as applied to location).
Not readily accessible to persons unless special means for access are used. (CMP-1)
Kitchen.
An area with a sink and permanent provisions for food preparation and cooking. (CMP-2)
Labeled.

Equipment or materials to which has been attached a label, symbol, or other identifying mark of an organization
that is acceptable to the authority having jurisdiction and concerned with product evaluation, that maintains
periodic inspection of production of labeled equipment or materials, and by whose labeling the manufacturer
indicates compliance with appropriate standards or performance in a specified manner. (CMP-1)

Lighting Outlet.
An outlet intended for the direct connection of a lampholder or luminaire. (CMP-18)
Lighting Track (Track Lighting).

A manufactured assembly designed to support and energize luminaires that are capable of being readily
repositioned on the track. Its length can be altered by the addition or subtraction of sections of track.(CMP-18)

Listed.

Equipment, materials, or services included in a list published by an organization that is acceptable to the
authority having jurisdiction and concerned with evaluation of products or services, that maintains periodic
inspection of production of listed equipment or materials or periodic evaluation of services, and whose listing
states that either the equipment, material, or service meets appropriate designated standards or has been
tested and found suitable for a specified purpose. (CMP-1)

Informational Note: The means for identifying listed equipment may vary for each organization concerned
with product evaluation, some of which do not recognize equipment as listed unless it is also labeled.
Use of the system employed by the listing organization allows the authority having jurisdiction to identify
a listed product.

Live Parts.
Energized conductive components. (CMP-1)
Location, Damp.

Locations protected from weather and not subject to saturation with water or other liquids but subject to
moderate degrees of moisture. (CMP-1)

Informational Note: Examples of such locations include partially protected locations under canopies,
marquees, roofed open porches, and like locations, and interior locations subject to moderate degrees of
moisture, such as some basements, some barns, and some cold-storage warehouses.

Location, Dry.

A location not normally subject to dampness or wetness. A location classified as dry may be temporarily subject
to dampness or wetness, as in the case of a building under construction. (CMP-1)
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Location, Wet.

Installations underground or in concrete slabs or masonry in direct contact with the earth; in locations subject to
saturation with water or other liquids, such as vehicle washing areas; and in unprotected locations exposed to
weather. (CMP-1)

Luminaire.

A complete lighting unit consisting of a light source such as a lamp or lamps, together with the parts designed to
position the light source and connect it to the power supply. It may also include parts to protect the light source
or the ballast or to distribute the light. A lampholder itself is not a luminaire. (CMP-18)

Mobile Equipment.

Equipment with electrical components suitable to be moved only with mechanical aids or is provided with
wheels for movement by person(s) or powered devices. (CMP-14)

Motor Control Center.

An assembly of one or more enclosed sections having a common power bus and principally containing motor
control units. (CMP-11)

Multioutlet Assembly.

A type of surface, flush, or freestanding raceway designed to hold conductors and receptacles, assembled in
the field or at the factory. (CMP-18)

Neutral Conductor.

The conductor connected to the neutral point of a system that is intended to carry current under normal
conditions. (CMP-5)

Neutral Point.

The common point on a wye-connection in a polyphase system or midpoint on a single-phase, 3-wire system,
or midpoint of a single-phase portion of a 3-phase delta system, or a midpoint of a 3-wire, direct-current system.
(CMP-5)

Informational Note: At the neutral point of the system, the vectorial sum of the nominal voltages from all
other phases within the system that utilize the neutral, with respect to the neutral point, is zero potential.
Nonautomatic.
Requiring human intervention to perform a function. (CMP-1)
Nonconductive Optical Fiber Cable.

A factory assembly of one or more optical fibers having an overall covering and containing no electrically
conductive materials. (CMP-16)

Nonincendive Circuit [as applied to Hazardous (Classified) Locations].

A circuit, other than field wiring, in which any arc or thermal effect produced under intended operating
conditions of the equipment, is not capable, under specified test conditions, of igniting the flammable gas-air,
vapor-air, or dust—air mixture. (CMP-14)

Informational Note: Conditions are described in ANSI/ISA-12.12.01-2013, Nonincendive Electrical
Equipment for Use in Class | and I, Division 2, and Class lll, Divisions 1 and 2 Hazardous (Classified)
Locations.

Nonincendive Component [as applied to Hazardous (Classified) Locations].

A component having contacts for making or breaking an incendive circuit and the contacting mechanism is
constructed so that the component is incapable of igniting the specified flammable gas—air or vapor—air mixture.
The housing of a nonincendive component is not intended to exclude the flammable atmosphere or contain an
explosion. (CMP-14)

Informational Note: For further information, see ANSI/ISA-12.12.01-2013, NonincendiveElectrical
Equipment for Use in Class | and I, Division 2, and Class lll, Divisions 1 and 2 Hazardous (Classified)
Locations.
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Nonincendive Equipment [as applied to Hazardous (Classified) Locations].

Equipment having electrical/electronic circuitry that is incapable, under normal operating conditions, of causing
ignition of a specified flammable gas—air, vapor—air, or dust—air mixture due to arcing or thermal means.
(CMP-14)

Informational Note: For further information, see ANSI/ISA-12.12.01-2013, Nonincendive Electrical
Equipment for Use in Class | and Il, Division 2, and Class Ill, Divisions 1 and 2 Hazardous (Classified)
Locations.

Nonincendive Field Wiring [as applied to Hazardous (Classified) Locations].

Wiring that enters or leaves an equipment enclosure and, under normal operating conditions of the equipment,
is not capable, due to arcing or thermal effects, of igniting the flammable gas—air, vapor—air, or dust—air mixture.
Normal operation includes opening, shorting, or grounding the field wiring. (CMP-14)

Nonincendive Field Wiring Apparatus [as applied to Hazardous (Classified) Locations].
Apparatus intended to be connected to nonincendive field wiring. (CMP-14)

Informational Note: For further information, see ANSI/ISA-12.12.01-2013, Nonincendive Electrical
Equipment for Use in Class | and Il, Division 2, and Class Ill, Divisions 1 and 2 Hazardous (Classified)
Locations.

Nonlinear Load.

A load where the wave shape of the steady-state current does not follow the wave shape of the applied voltage.
(CMP-1)

Informational Note: Electronic equipment, electronic/electric-discharge lighting, adjustable-speed drive
systems, and similar equipment may be nonlinear loads.

Oil Immersion [as applied to Hazardous (Classified) Locations].

Electrical equipment immersed in a protective liquid in such a way that an explosive atmosphere that may be
above the liquid or outside the enclosure cannot be ignited. (CMP-14)

Optical Fiber Cable.
A factory assembly or field assembly of one or more optical fibers having an overall covering. (CMP-16)

Informational Note: A field-assembled optical fiber cable is an assembly of one or more optical fibers
within a jacket. The jacket, without optical fibers, is installed in a manner similar to conduit or raceway.
Once the jacket is installed, the optical fibers are inserted into the jacket, completing the cable assembly.

Outlet.
A point on the wiring system at which current is taken to supply utilization equipment. (CMP-1)
Outline Lighting.

An arrangement of incandescent lamps, electric-discharge lighting, or other electrically powered light sources to
outline or call attention to certain features such as the shape of a building or the decoration of a window.
(CMP-18)

Overcurrent.

Any current in excess of the rated current of equipment or the ampacity of a conductor. It may result from
overload, short circuit, or ground fault. (CMP-10)

Informational Note: A current in excess of rating may be accommodated by certain equipment and
conductors for a given set of conditions. Therefore, the rules for overcurrent protection are specific for
particular situations.

Overcurrent Protective Device, Branch-Circuit.

A device capable of providing protection for service, feeder, and branch circuits and equipment over the full
range of overcurrents between its rated current and its interrupting rating. Such devices are provided with
interrupting ratings appropriate for the intended use but no less than 5000 amperes. (CMP-10)

Overcurrent Protective Device, Supplementary.

A device intended to provide limited overcurrent protection for specific applications and utilization equipment
such as luminaires and appliances. This limited protection is in addition to the protection provided in the
required branch circuit by the branch-circuit overcurrent protective device. (CMP-10)
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Overload.

Operation of equipment in excess of normal, full-load rating, or of a conductor in excess of rated ampacity that,
when it persists for a sufficient length of time, would cause damage or dangerous overheating. A fault, such as
a short circuit or ground fault, is not an overload. (CMP-10)

Panelboard.

A single panel or group of panel units designed for assembly in the form of a single panel, including buses and
automatic overcurrent devices, and equipped with or without switches for the control of light, heat, or power
circuits; designed to be placed in a cabinet or cutout box placed in or against a wall, partition, or other support;
and accessible only from the front. (CMP-9)

Photovoltaic (PV) System.

The total components and subsystem that, in combination, convert solar energy into electric energy for
connection to a utilization load. (CMP-4)

Plenum.

A compartment or chamber to which one or more air ducts are connected and that forms part of the air
distribution system. (CMP-3)

Portable Equipment.

Equipment with electrical components suitable to be moved by a single person without mechanical aids.
(CMP-14)

Power Qutlet.

An enclosed assembly that may include receptacles, circuit breakers, fuseholders, fused switches, buses, and
watt-hour meter mounting means; intended to supply and control power to mobile homes, recreational vehicles,

park trailers, or boats or to serve as a means for distributing power required to operate mobile or temporarily
installed equipment.(CMP-19)

Premises Wiring (System).

Interior and exterior wiring, including power, lighting, control, and signal circuit wiring together with all their
associated hardware, fittings, and wiring devices, both permanently and temporarily installed. This includes

(a) wiring from the service point or power source to the outlets or (b) wiring from and including the power source
to the outlets where there is no service point.

Such wiring does not include wiring internal to appliances, luminaires, motors, controllers, motor control
centers, and similar equipment. (CMP-1)

Informational Note: Power sources include, but are not limited to, interconnected or stand-alone
batteries, solar photovoltaic systems, other distributed generation systems, or generators.

Pressurized [as applied to Hazardous (Classified) Locations].

The process of supplying an enclosure with a protective gas with or without continuous flow, at sufficient
pressure to prevent the entrance of combustible dust or ignitible fibers/flyings. (CMP-14)

Process Seal [as applied to Hazardous (Classified) Locations].

A seal between electrical systems and flammable or combustible process fluids where a failure could allow the
migration of process fluids into the premises’ wiring system. (CMP-14)

Purged and Pressurized [as applied to Hazardous (Classified) Locations].

The process of (1) purging, supplying an enclosure with a protective gas at a sufficient flow and positive
pressure to reduce the concentration of any flammable gas or vapor initially present to an acceptable level; and
(2) pressurization, supplying an enclosure with a protective gas with or without continuous flow at sufficient
pressure to prevent the entrance of a flammable gas or vapor, a combustible dust, or an ignitible fiber.
(CMP-14)

Informational Note: For further information, see ANSI/NFPA 496-2013, Purged and Pressurized
Enclosures for Electrical Equipment.
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Qualified Person.

One who has skills and knowledge related to the construction and operation of the electrical equipment and
installations and has received safety training to recognize and avoid the hazards involved. (CMP-1)

Informational Note: Refer to NFPA 70E-2012, Standard for Electrical Safety in the Workplace, for
electrical safety training requirements.

Raceway.

An enclosed channel designed expressly for holding wires, cables, or busbars, with additional functions as
permitted in this Code. (CMP-8)

Informational Note: A raceway is identified within specific article definitions.
Rainproof.

Constructed, protected, or treated so as to prevent rain from interfering with the successful operation of the
apparatus under specified test conditions. (CMP-1)

Raintight.

Constructed or protected so that exposure to a beating rain will not result in the entrance of water under
specified test conditions. (CMP-1)

Receptacle.

A contact device installed at the outlet for the connection of an attachment plug, or for the direct connection of
electrical utilization equipment designed to mate with the corresponding contact device. A single receptacle is a
single contact device with no other contact device on the same yoke. A multiple receptacle is two or more
contact devices on the same yoke. (CMP-18)

Receptacle Outlet.

An outlet where one or more receptacles are installed. (CMP-18)

Remote-Control Circuit.

Any electrical circuit that controls any other circuit through a relay or an equivalent device. (CMP-3)
Retrofit Kit.

A general term for a complete subassembly of parts and devices for field conversion of utilization equipment.
(CMP-18)

Sealable Equipment.

Equipment enclosed in a case or cabinet that is provided with a means of sealing or locking so that live parts
cannot be made accessible without opening the enclosure. (CMP-1)

Informational Note: The equipment may or may not be operable without opening the enclosure.
Separately Derived System.

An electrical source, other than a service, having no direct connection(s) to circuit conductors of any other
electrical source other than those established by grounding and bonding connections. (CMP-5)

Service.

The conductors and equipment for delivering electric energy from the serving utility to the wiring system of the
premises served. (CMP-4)

Service Cable.

Service conductors made up in the form of a cable. (CMP-4)

Service Conductors.

The conductors from the service point to the service disconnecting means. (CMP-4)
Service Conductors, Overhead.

The overhead conductors between the service point and the first point of connection to the service-entrance
conductors at the building or other structure. (CMP-4)
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Service Conductors, Underground.

The underground conductors between the service point and the first point of connection to the service-entrance
conductors in a terminal box, meter, or other enclosure, inside or outside the building wall. (CMP-4)

Informational Note: Where there is no terminal box, meter, or other enclosure, the point of connection is
considered to be the point of entrance of the service conductors into the building.

Service Drop.
The overhead conductors between the utility electric supply system and the service point. (CMP-4)
Service-Entrance Conductors, Overhead System.

The service conductors between the terminals of the service equipment and a point usually outside the building,
clear of building walls, where joined by tap or splice to the service drop or overhead service conductors.
(CMP-4)

Service-Entrance Conductors, Underground System.

The service conductors between the terminals of the service equipment and the point of connection to the
service lateral or underground service conductors. (CMP-4)

Informational Note: Where service equipment is located outside the building walls, there may be no
service-entrance conductors or they may be entirely outside the building.

Service Equipment.

The necessary equipment, usually consisting of a circuit breaker(s) or switch(es) and fuse(s) and their
accessories, connected to the load end of service conductors to a building or other structure, or an otherwise
designated area, and intended to constitute the main control and cutoff of the supply. (CMP-4)

Service Lateral.

The underground conductors between the utility electric supply system and the service point. (CMP-4)
Service Point.

The point of connection between the facilities of the serving utility and the premises wiring. (CMP-4)

Informational Note: The service point can be described as the point of demarcation between where the
serving utility ends and the premises wiring begins. The serving utility generally specifies the location of
the service point based on the conditions of service.

Short-Circuit Current Rating.

The prospective symmetrical fault current at a nominal voltage to which an apparatus or system is able to be
connected without sustaining damage exceeding defined acceptance criteria. (CMP-10)

Show Window.

Any window, including windows above doors, used or designed to be used for the display of goods or
advertising material, whether it is fully or partly enclosed or entirely open at the rear and whether or not it has a
platform raised higher than the street floor level. (CMP-2)

Signaling Circuit.

Any electrical circuit that energizes signaling equipment. (CMP-3)
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Simple Apparatus [as applied to Hazardous (Classified) Locations].

An electrical component or combination of components of simple construction with well-defined electrical
parameters that does not generate more than 1.5 volts, 100 mA, and 25 mW, or a passive component that does
not dissipate more than 1.3 watts and is compatible with the intrinsic safety of the circuit in which it is used.
(CMP-14)

Informational Note: The following apparatus are examples of simple apparatus:

(1) Passive components; for example, switches, junction boxes, resistance temperature devices, and
simple semiconductor devices such as LEDs

(2) Sources of stored energy consisting of single components in simple circuits with well-defined
parameters; for example, capacitors or inductors, whose values are considered when determining
the overall safety of the system

(3) Sources of generated energy; for example, thermocouples and photocells, that do not generate
more than 1.5 volts, 100 mA, and 25 mW

Special Permission.

The written consent of the authority having jurisdiction. (CMP-1)

Stand-Alone System.

A system that supplies power independently of an electrical production and distribution network.(CMP-4)
Structure.

That which is built or constructed, other than equipment. (CMP-1)

Surge Arrester.

A protective device for limiting surge voltages by discharging or bypassing surge current; it also prevents
continued flow of follow current while remaining capable of repeating these functions. (CMP-5)

Surge-Protective Device (SPD).

A protective device for limiting transient voltages by diverting or limiting surge current; it also prevents continued
flow of follow current while remaining capable of repeating these functions and is designated as follows:

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

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

Type 3: Point of utilization SPDs.
Type 4: Component SPDs, including discrete components, as well as assemblies. (CMP-5)

Informational Note: For further information on Type 1, Type 2, Type 3, and Type 4 SPDs, see UL 1449,
Standard for Surge Protective Devices.

Switch, Bypass Isolation.

A manually operated device used in conjunction with a transfer switch to provide a means of directly connecting
load conductors to a power source and of disconnecting the transfer switch. (CMP-13)

Switch, General-Use.

A switch intended for use in general distribution and branch circuits. It is rated in amperes, and it is capable of
interrupting its rated current at its rated voltage. (CMP-9)

Switch, General-Use Snap.

A form of general-use switch constructed so that it can be installed in device boxes or on box covers, or
otherwise used in conjunction with wiring systems recognized by this Code. (CMP-9)

Switch, Isolating.

A switch intended for isolating an electrical circuit from the source of power. It has no interrupting rating, and it
is intended to be operated only after the circuit has been opened by some other means. (CMP-9)
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Switch, Motor-Circuit.

A switch rated in horsepower that is capable of interrupting the maximum operating overload current of a motor
of the same horsepower rating as the switch at the rated voltage. (CMP-11)

Switch, Transfer.

An automatic or nonautomatic device for transferring one or more load conductor connections from one power
source to another. (CMP-13)

Switchboard.

A large single panel, frame, or assembly of panels on which are mounted on the face, back, or both, switches,
overcurrent and other protective devices, buses, and usually instruments. These assemblies are generally
accessible from the rear as well as from the front and are not intended to be installed in cabinets. (CMP-9)

Switchgear.

An assembly completely enclosed on all sides and top with sheet metal (except for ventilating openings and
inspection windows) and containing primary power circuit switching, interrupting devices, or both, with buses
and connections. The assembly may include control and auxiliary devices. Access to the interior of the
enclosure is provided by doors, removable covers, or both. (CMP-9)

Informational Note: All switchgear subject to NEC requirements is metal enclosed. Switchgear rated
below 1000 V or less may be identified as “low-voltage power circuit breaker switchgear.” Switchgear
rated over 1000 V may be identified as “metal-enclosed switchgear” or “metal-clad switchgear.”
Switchgear is available in non—arc-resistant or arc-resistant constructions.

Thermal Protector (as applied to motors).

A protective device for assembly as an integral part of a motor or motor-compressor that, when properly
applied, protects the motor against dangerous overheating due to overload and failure to start. (CMP-11)

Informational Note: The thermal protector may consist of one or more sensing elements integral with the
motor or motor-compressor and an external control device.

Thermally Protected (as applied to motors).

The words Thermally Protected appearing on the nameplate of a motor or motor-compressor indicate that the
motor is provided with a thermal protector. (CMP-11)

Unclassified Locations [as applied to Hazardous (Classified) Locations].

Locations determined to be neither Class I, Division 1; Class |, Division 2; Class |, Zone 0; Class |, Zone 1;
Class |, Zone 2; Class I, Division 1; Class I, Division 2; Class lll, Division 1; Class lll, Division 2; Zone 20;
Zone 21; Zone 22; nor any combination thereof. (CMP-14)

Ungrounded.
Not connected to ground or to a conductive body that extends the ground connection. (CMP-5)
Uninterruptible Power Supply.

A power supply used to provide alternating current power to a load for some period of time in the event of a
power failure. (CMP-13)

Informational Note: In addition, it may provide a more constant voltage and frequency supply to the load,
reducing the effects of voltage and frequency variations.

Utilization Equipment.

Equipment that utilizes electric energy for electronic, electromechanical, chemical, heating, lighting, or similar
purposes. (CMP-1)

Ventilated.

Provided with a means to permit circulation of air sufficient to remove an excess of heat, fumes, or vapors.
(CMP-14)

Volatile Flammable Liquid.

A flammable liquid having a flash point below 38°C (100°F), or a flammable liquid whose temperature is above

its flash point, or a Class Il combustible liquid that has a vapor pressure not exceeding 276 kPa (40 psia) at
38°C (100°F) and whose temperature is above its flash point. (CMP-14)
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Voltage (of a circuit).

The greatest root-mean-square (rms) (effective) difference of potential between any two conductors of the
circuit concerned. (CMP-1)

Informational Note: Some systems, such as 3-phase 4-wire, single-phase 3-wire, and 3-wire direct
current, may have various circuits of various voltages.
Voltage, Nominal.

A nominal value assigned to a circuit or system for the purpose of conveniently designating its voltage class
(e.g., 120/240 volts, 480Y/277 volts, 600 volts). (CMP-1)

Informational Note No. 1: The actual voltage at which a circuit operates can vary from the nominal within
a range that permits satisfactory operation of equipment.

Informational Note No. 2: See ANSI C84.1-2011, Voltage Ratings for Electric Power Systems and
Equipment (60 Hz).
Informational Note No. 3: Certain battery units may be considered to be rated at nominal 48 volts dc, but
may have a charging float voltage up to 58 volts. In dc applications, 60 volts is used to cover the entire
range of float voltages.

Voltage to Ground.

For grounded circuits, the voltage between the given conductor and that point or conductor of the circuit that is
grounded; for ungrounded circuits, the greatest voltage between the given conductor and any other conductor

of the circuit. (CMP-1)

Watertight.

Constructed so that moisture will not enter the enclosure under specified test conditions. (CMP-1)
Weatherproof.

Constructed or protected so that exposure to the weather will not interfere with successful operation. (CMP-1)

Informational Note: Rainproof, raintight, or watertight equipment can fulfill the requirements for
weatherproof where varying weather conditions other than wetness, such as snow, ice, dust, or
temperature extremes, are not a factor.

Part Il. Hazardous (Classified) Locations, as applied to

"Relocate all definitions that are [as applied to Hazardous (Classified) Locations]. to this new Part 11"

Part Il. Over 1000 Volts, Nominal

Electronically Actuated Fuse.

An overcurrent protective device that generally consists of a control module that provides current sensing,
electronically derived time—current characteristics, energy to initiate tripping, and an interrupting module that
interrupts current when an overcurrent occurs. Electronically actuated fuses may or may not operate in a
current-limiting fashion, depending on the type of control selected. (CMP-10)

Fuse.
An overcurrent protective device with a circuit-opening fusible part that is heated and severed by the passage
of overcurrent through it. (CMP-10)

Informational Note: A fuse comprises all the parts that form a unit capable of performing the prescribed
functions. It may or may not be the complete device necessary to connect it into an electrical circuit.

Controlled Vented Power Fuse.

A fuse with provision for controlling discharge circuit interruption such that no solid material may be exhausted
into the surrounding atmosphere.

Informational Note: The fuse is designed so that discharged gases will not ignite or damage insulation in
the path of the discharge or propagate a flashover to or between grounded members or conduction
members in the path of the discharge where the distance between the vent and such insulation or
conduction members conforms to manufacturer’s recommendations.
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Expulsion Fuse Unit (Expulsion Fuse).

A vented fuse unit in which the expulsion effect of gases produced by the arc and lining of the fuseholder, either
alone or aided by a spring, extinguishes the arc.

Nonvented Power Fuse.

A fuse without intentional provision for the escape of arc gases, liquids, or solid particles to the atmosphere
during circuit interruption.

Power Fuse Unit.

A vented, nonvented, or controlled vented fuse unit in which the arc is extinguished by being drawn through
solid material, granular material, or liquid, either alone or aided by a spring.

Vented Power Fuse.

A fuse with provision for the escape of arc gases, liquids, or solid particles to the surrounding atmosphere
during circuit interruption.

Multiple Fuse.
An assembly of two or more single-pole fuses. (CMP-10)
Substation.

An assemblage of equipment (e.g., switches, interrupting devices, circuit breakers, buses, and transformers)
through which electric energy is passed for the purpose of distribution, switching, or modifying its
characteristics. (CMP-9)

Switching Device.
A device designed to close, open, or both, one or more electrical circuits. (CMP-1)
Circuit Breaker.

A switching device capable of making, carrying, and interrupting currents under normal circuit conditions, and
also of making, carrying for a specified time, and interrupting currents under specified abnormal circuit
conditions, such as those of short circuit.

Cutout.

An assembly of a fuse support with either a fuseholder, fuse carrier, or disconnecting blade. The fuseholder or
fuse carrier may include a conducting element (fuse link) or may act as the disconnecting blade by the inclusion
of a nonfusible member.

Disconnecting Means.

A device, group of devices, or other means whereby the conductors of a circuit can be disconnected from their
source of supply.

Disconnecting (or Isolating) Switch (Disconnector, Isolator).

A mechanical switching device used for isolating a circuit or equipment from a source of power.
Interrupter Switch.

A switch capable of making, carrying, and interrupting specified currents.

Oil Cutout (Oil-Filled Cutout).

A cutout in which all or part of the fuse support and its fuse link or disconnecting blade is mounted in oil with
complete immersion of the contacts and the fusible portion of the conducting element (fuse link) so that arc
interruption by severing of the fuse link or by opening of the contacts will occur under oil.

Oil Switch.
A switch having contacts that operate under oil (or askarel or other suitable liquid).
Regulator Bypass Switch.

A specific device or combination of devices designed to bypass a regulator.

Additional Proposed Changes

File Name Description Approved
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NFPA

Article 100 Definitions

Scope. This article contains only those definitions essential to the application of this Code. It is not intended to
include commonly defined general terms or commonly defined technical terms from related codes and
standards. In general, only those terms that are used in two or more articles are defined in Article 100. Other
definitions are included in the article in which they are used but may be referenced in Article 100.

Part | of this article contains definitions intended to apply wherever the terms are used throughout this Code.
Part Il contains definitions applicable to installations and equipment operating at over 1000 volts, nominal.

Part I. General

Accessible (as applied to equipment).

Admitting close approach; not guarded by locked doors, elevation, or other effective means. (CMP-1)

Accessible (as applied to wiring methods).

Capable of being removed or exposed without damaging the building structure or finish or not permanently
closed in by the structure or finish of the building. (CMP-1)

Accessible, Readily (Readily Accessible).

Capable of being reached quickly for operation, renewal, or inspections without requiring those to whom ready
access is requisite to take actions such as to use tools (other than keys), to climb over or under, to remove
obstacles, or to resort to portable ladders, and so forth. (CMP-1)

Informational Note: Use of keys is a common practice under controlled or supervised conditions and a
common alternative to the ready access requirements under such supervised conditions as provided
elsewhere in the NEC.

Adjustable Speed Drive.

Power conversion equipment that provides a means of adjusting the speed of an electric motor.(CMP-11)

Informational Note: A variable frequency drive is one type of electronic adjustable speed drive that
controls the rotational speed of an ac electric motor by controlling the frequency and voltage of the
electrical power supplied to the motor.

Adjustable Speed Drive System.

A combination of an adjustable speed drive, its associated motor(s), and auxiliary equipment. (CMP-11)

Ampacity.

The maximum current, in amperes, that a conductor can carry continuously under the conditions of use without
exceeding its temperature rating. (CMP-6)

Appliance.

Utilization equipment, generally other than industrial, that is normally built in standardized sizes or types and is
installed or connected as a unit to perform one or more functions such as clothes washing, air-conditioning,
food mixing, deep frying, and so forth. (CMP-17)

Approved.
Acceptable to the authority having jurisdiction. (CMP-1)
Arc-Fault Circuit Interrupter (AFCI).

A device intended to provide protection from the effects of arc faults by recognizing characteristics unique to
arcing and by functioning to de-energize the circuit when an arc fault is detected. (CMP-2)
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Askarel.

A generic term for a group of nonflammable synthetic chlorinated hydrocarbons used as electrical insulating
media. (CMP-9)

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

Associated Apparatus [as applied to Hazardous (Classified) Locations].

Apparatus in which the circuits are not necessarily intrinsically safe themselves but that affects the energy in the
intrinsically safe circuits and is relied on to maintain intrinsic safety. Such apparatus is one of the following:

(1) Electrical apparatus that has an alternative type of protection for use in the appropriate hazardous
(classified) location

(2) Electrical apparatus not so protected that shall not be used within a hazardous (classified) location
(CMP-14)

Informational Note No. 1: Associated apparatus has identified intrinsically safe connections for
intrinsically safe apparatus and also may have connections for nonintrinsically safe apparatus.

Informational Note No. 2: An example of associated apparatus is an intrinsic safety barrier, which is a
network designed to limit the energy (voltage and current) available to the protected circuit in the
hazardous (classified) location, under specified fault conditions.

Associated Nonincendive Field Wiring Apparatus [as applied to Hazardous (Classified) Locations].

Apparatus in which the circuits are not necessarily nonincendive themselves but that affect the energy in
nonincendive field wiring circuits and are relied upon to maintain nonincendive energy levels. Such apparatus
are one of the following:

(1) Electrical apparatus that has an alternative type of protection for use in the appropriate hazardous
(classified) location

(2) Electrical apparatus not so protected that shall not be used in a hazardous (classified) location
(CMP-14)

Informational Note: Associated nonincendive field wiring apparatus has designated associated
nonincendive field wiring apparatus connections for nonincendive field wiring apparatus and may also
have connections for other electrical apparatus.

Attachment Plug (Plug Cap) (Plug).

A device that, by insertion in a receptacle, establishes a connection between the conductors of the attached
flexible cord and the conductors connected permanently to the receptacle. (CMP-18)

Authority Having Jurisdiction (AHJ).

An organization, office, or individual responsible for enforcing the requirements of a code or standard, or for
approving equipment, materials, an installation, or a procedure. (CMP-1)

Informational Note: The phrase “authority having jurisdiction,” or its acronym AHJ, is used in NFPA
documents in a broad manner, since jurisdictions and approval agencies vary, as do their responsibilities.
Where public safety is primary, the authority having jurisdiction may be a federal, state, local, or other
regional department or individual such as a fire chief; fire marshal; chief of a fire prevention bureau, labor
department, or health department; building official; electrical inspector; or others having statutory
authority. For insurance purposes, an insurance inspection department, rating bureau, or other insurance
company representative may be the authority having jurisdiction. In many circumstances, the property
owner or his or her designated agent assumes the role of the authority having jurisdiction; at government
installations, the commanding officer or departmental official may be the authority having jurisdiction.

Automatic.
Performing a function without the necessity of human intervention. (CMP-1)
Bathroom.

An area including a basin with one or more of the following: a toilet, a urinal, a tub, a shower, a bidet, or similar
plumbing fixtures. (CMP-2)
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Battery System.

Interconnected battery subsystems consisting of one or more storage batteries and battery chargers, and can
include inverters, converters, and associated electrical equipment. (CMP-13)

Bonded (Bonding).

Connected to establish electrical continuity and conductivity. (CMP-5)

Bonding Conductor or Jumper.

A reliable conductor to ensure the required electrical conductivity between metal parts required to be electrically
connected. (CMP-5)

Bonding Jumper, Equipment.

The connection between two or more portions of the equipment grounding conductor. (CMP-5)

Bonding Jumper, Main.

The connection between the grounded circuit conductor and the equipment grounding conductor at the service.
(CMP-5)

Bonding Jumper, System.

The connection between the grounded circuit conductor and the supply-side bonding jumper, or the equipment
grounding conductor, or both, at a separately derived system. (CMP-5)

Branch Circuit.
The circuit conductors between the final overcurrent device protecting the circuit and the outlet(s). (CMP-2)

Branch Circuit, Appliance.

A branch circuit that supplies energy to one or more outlets to which appliances are to be connected and that
has no permanently connected luminaires that are not a part of an appliance. (CMP-2)

Branch Circuit, General-Purpose.

A branch circuit that supplies two or more receptacles or outlets for lighting and appliances. (CMP-2)

Branch Circuit, Individual.

A branch circuit that supplies only one utilization equipment. (CMP-2)

Branch Circuit, Multiwire.

A branch circuit that consists of two or more ungrounded conductors that have a voltage between them, and a
grounded conductor that has equal voltage between it and each ungrounded conductor of the circuit and that is
connected to the neutral or grounded conductor of the system. (CMP-2)

Building.
A structure that stands alone or that is separated from adjoining structures by fire walls. (CMP-1)
Cabinet.

An enclosure that is designed for either surface mounting or flush mounting and is provided with a frame, mat,
or trim in which a swinging door or doors are or can be hung. (CMP-9)

Cable Routing Assembly.

A single channel or connected multiple channels, as well as associated fittings, forming a structural system that
is used to support and route communications wires and cables, optical fiber cables, data cables associated with
information technology and communications equipment, Class 2, Class 3, and Type PLTC cables, and power-
limited fire alarm cables in plenum, riser, and general-purpose applications. (CMP-16)

Charge Controller.

Equipment that controls dc voltage or dc current, or both, and that is used to charge a battery or other energy
storage device. (CMP-13)

Circuit Breaker.
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A device designed to open and close a circuit by nonautomatic means and to open the circuit automatically on
a predetermined overcurrent without damage to itself when properly applied within its rating. (CMP-10)

Informational Note: The automatic opening means can be integral, direct acting with the circuit breaker,
or remote from the circuit breaker.

Adjustable (as applied to circuit breakers).

A qualifying term indicating that the circuit breaker can be set to trip at various values of current, time, or both,
within a predetermined range.

Instantaneous Trip (as applied to circuit breakers).

A qualifying term indicating that no delay is purposely introduced in the tripping action of the circuit breaker.

Inverse Time (as applied to circuit breakers).

A qualifying term indicating that there is purposely introduced a delay in the tripping action of the circuit breaker,
which delay decreases as the magnitude of the current increases.

Nonadjustable (as applied to circuit breakers).

A qualifying term indicating that the circuit breaker does not have any adjustment to alter the value of the
current at which it will trip or the time required for its operation.

Setting (of circuit breakers).

The value of current, time, or both, at which an adjustable circuit breaker is set to trip.

Clothes Closet.

A nonhabitable room or space intended primarily for storage of garments and apparel. (CMP-1)
Coaxial Cable.

A cylindrical assembly composed of a conductor centered inside a metallic tube or shield, separated by a
dielectric material, and usually covered by an insulating jacket. (CMP-16)

Combustible Dust [as applied to Hazardous (Classified) Locations].

Dust particles that are 500 microns or smaller (i.e., material passing a U.S. No. 35 Standard Sieve as defined in
ASTM E11-2015, Standard Specification for Woven Wire Test Sieve Cloth and Test Sieves ), and present a fire
or explosion hazard when dispersed and ignited in air. (CMP-14)

Informational Note: See ASTM E1226-2012a, Standard Test Method for Explosibility of Dust Clouds, or
ISO 6184-1, Explosion protection systems — Part 1: Determination of explosion indices of combustible
dusts in air, for procedures for determining the explosibility of dusts.

Combustible Gas Detection System [as applied to Hazardous (Classified) Locations].

A protection technique utilizing stationary gas detectors in industrial establishments. (CMP-14)

Communications Equipment.

The electronic equipment that performs the telecommunications operations for the transmission of audio, video,
and data, and includes power equipment (e.g., dc converters, inverters, and batteries), technical support
equipment (e.g., computers), and conductors dedicated solely to the operation of the equipment. (CMP-16)

Informational Note: As the telecommunications network transitions to a more data-centric network,
computers, routers, servers, and their powering equipment, are becoming essential to the transmission
of audio, video, and data and are finding increasing application in communications equipment
installations.

Communications Raceway.

An enclosed channel of nonmetallic materials designed expressly for holding communications wires and cables;
optical fiber cables; data cables associated with information technology and communications equipment;

Class 2, Class 3, and Type PLTC cables; and power-limited fire alarm cables in plenum, riser, and general-
purpose applications. (CMP-16)

Composite Optical Fiber Cable.

A cable containing optical fibers and current-carrying electrical conductors. (CMP-16)
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Concealed.
Rendered inaccessible by the structure or finish of the building. (CMP-1)

Informational Note: Wires in concealed raceways are considered concealed, even though they may
become accessible by withdrawing them.

Conductive Optical Fiber Cable.

A factory assembly of one or more optical fibers having an overall covering and containing non—current-carrying
conductive member(s) such as metallic strength member(s), metallic vapor barrier(s), metallic armor or metallic
sheath. (CMP-16)

Conductor, Bare.

A conductor having no covering or electrical insulation whatsoever. (CMP-6)

Conductor, Covered.

A conductor encased within material of composition or thickness that is not recognized by this Code as
electrical insulation. (CMP-6)

Conductor, Insulated.

A conductor encased within material of composition and thickness that is recognized by this Code as electrical
insulation. (CMP-6)

Conduit Body.

A separate portion of a conduit or tubing system that provides access through a removable cover(s) to the
interior of the system at a junction of two or more sections of the system or at a terminal point of the system.

Boxes such as FS and FD or larger cast or sheet metal boxes are not classified as conduit bodies. (CMP-9)

Connector, Pressure (Solderless).

A device that establishes a connection between two or more conductors or between one or more conductors
and a terminal by means of mechanical pressure and without the use of solder. (CMP-1)

Continuous Load.

A load where the maximum current is expected to continue for 3 hours or more. (CMP-2)
Control Circuit.

The circuit of a control apparatus or system that carries the electric signals directing the performance of the
controller but does not carry the main power current. (CMP-11)

Control Drawing [as applied to Hazardous (Classified) Locations].

A drawing or other document provided by the manufacturer of the intrinsically safe or associated apparatus, or
of the nonincendive field wiring apparatus or associated nonincendive field wiring apparatus, that details the
allowed interconnections between the intrinsically safe and associated apparatus or between the nonincendive
field wiring apparatus or associated nonincendive field wiring apparatus. (CMP-14)

Controller.

A device or group of devices that serves to govern, in some predetermined manner, the electric power delivered
to the apparatus to which it is connected. (CMP-1)

Cooking Unit, Counter-Mounted.

A cooking appliance designed for mounting in or on a counter and consisting of one or more heating elements,
internal wiring, and built-in or mountable controls. (CMP-2)

Coordination, Selective (Selective Coordination).

Localization of an overcurrent condition to restrict outages to the circuit or equipment affected, accomplished by
the selection and installation of overcurrent protective devices and their ratings or settings for the full range of
available overcurrents, from overload to the maximum available fault current, and for the full range of
overcurrent protective device opening times associated with those overcurrents. (CMP-10)

Copper-Clad Aluminum Conductors.

Conductors drawn from a copper-clad aluminum rod, with the copper metallurgically bonded to an aluminum
core, where the copper forms a minimum of 10 percent of the cross-sectional area of a solid conductor or each
strand of a stranded conductor. (CMP-6)
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Cord Connector [as applied to Hazardous (Classified) Locations].

A fitting intended to terminate a cord to a box or similar device and reduce the strain at points of termination and
may include an explosionproof, a dust-ignitionproof, or a flameproof seal. (CMP-14)

Cutout Box.

An enclosure designed for surface mounting that has swinging doors or covers secured directly to and
telescoping with the walls of the enclosure. (CMP-9)

Dead Front.
Without live parts exposed to a person on the operating side of the equipment. (CMP-9)
Demand Factor.

The ratio of the maximum demand of a system, or part of a system, to the total connected load of a system or
the part of the system under consideration. (CMP-2)

Device.

A unit of an electrical system, other than a conductor, that carries or controls electric energy as its principal
function. (CMP-1)

Disconnecting Means.

A device, or group of devices, or other means by which the conductors of a circuit can be disconnected from
their source of supply. (CMP-1)

Documentaion.

Any written or electronic data or information relative to the apparatus, including information on its operational
checks, diagnostic checks, inspection, maintenance, and performance testing. Any data or information
supplied by the manufacturer or contracter to electrical equipment.

Dust-Ignitionproof [as applied to Hazardous (Classified) Locations].

Equipment enclosed in a manner that excludes dusts and does not permit arcs, sparks, or heat otherwise
generated or liberated inside of the enclosure to cause ignition of exterior accumulations or atmospheric
suspensions of a specified dust on or in the vicinity of the enclosure. (CMP-14)

Informational Note: For further information on dust-ignitionproof enclosures, see ANSI/UL 1202-2013,
Enclosures for Electrical Equipment, and ANSI/UL 1203-2013, Explosionproof and Dust-Ignitionproof
Electrical Equipment for Hazardous (Classified) Locations.

Dusttight.
Enclosures constructed so that dust will not enter under specified test conditions. (CMP-14)
Informational Note No. 1: Enclosure Types 3, 3S, 3SX, 4, 4X, 5, 6, 6P, 12, 12K, and 13, per ANSI/NEMA

250-2014, Enclosures for Electrical Equipment, are considered dusttight and suitable for use in
unclassified locations and in Class I, Division 2; Class lll; and Zone 22 hazardous (classified) locations.

Informational Note No. 2: For further information, see ANSI/ISA-12.12.01-2013, Nonincendive Electrical
Equipment for Use in Class | and I, Division 2, and Class lll, Divisions 1 and 2 Hazardous (Classified)
Locations.

Duty, Continuous.

Operation at a substantially constant load for an indefinitely long time. (CMP-1)

Duty, Intermittent.

Operation for alternate intervals of (1) load and no load; or (2) load and rest; or (3) load, no load, and rest.
(CMP-1)

Duty, Periodic.
Intermittent operation in which the load conditions are regularly recurrent. (CMP-1)

Duty, Short-Time.

Operation at a substantially constant load for a short and definite, specified time. (CMP-1)

Duty, Varying.
Operation at loads, and for intervals of time, both of which may be subject to wide variation. (CMP-1)
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Dwelling, One-Family.

A building that consists solely of one dwelling unit. (CMP-1)

Dwelling, Two-Family.

A building that consists solely of two dwelling units. (CMP-1)
Dwelling, Multifamily.

A building that contains three or more dwelling units. (CMP-1)

Dwelling Unit.

A single unit, providing complete and independent living facilities for one or more persons, including permanent
provisions for living, sleeping, cooking, and sanitation. (CMP-2)

Effective Ground-Fault Current Path.

An intentionally constructed, low-impedance electrically conductive path designed and intended to carry current
under ground-fault conditions from the point of a ground fault on a wiring system to the electrical supply source
and that facilitates the operation of the overcurrent protective device or ground-fault detectors. (CMP-5)

Electric Power Production and Distribution Network.

Power production, distribution, and utilization equipment and facilities, such as electric utility systems that
deliver electric power to the connected loads, that are external to and not controlled by an interactive system.
(CMP-13)

Electric Sign.

A fixed, stationary, or portable self-contained, electrically operated and/or electrically illuminated utilization
equipment with words or symbols designed to convey information or attract attention. (CMP-18)

Electric-Discharge Lighting.

Systems of illumination utilizing fluorescent lamps, high-intensity discharge (HID) lamps, or neon tubing.
(CMP-18)

Electrical Circuit Protective System

A system consisting of components and materials intended for installation as protection for specific electrical
wiring systems with respect to the disruption of electrical circuit integrity upon exterior fire exposure. (CMP-16)

Electronically Actuated Fuse.

An overcurrent protective device that generally consists of a control module that provides current-sensing,
electronically derived time—current characteristics, energy to initiate tripping, and an interrupting module that
interrupts current when an overcurrent occurs. Such fuses may or may not operate in a current-limiting fashion,
depending on the type of control selected. (CMP-10)

Enclosed.

Surrounded by a case, housing, fence, or wall(s) that prevents persons from accidentally contacting energized
parts. (CMP-1)

Enclosure.

The case or housing of apparatus, or the fence or walls surrounding an installation to prevent personnel from
accidentally contacting energized parts or to protect the equipment from physical damage. (CMP-1)

Informational Note: See Table 110.28 for examples of enclosure types.
Energized.

Electrically connected to, or is, a source of voltage. (CMP-1)

Equipment.

A general term, including fittings, devices, appliances, luminaires, apparatus, machinery, and the like used as a
part of, or in connection with, an electrical installation. (CMP-1)
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Explosionproof Equipment.

Equipment enclosed in a case that is capable of withstanding an explosion of a specified gas or vapor that may
occur within it and of preventing the ignition of a specified gas or vapor surrounding the enclosure by sparks,
flashes, or explosion of the gas or vapor within, and that operates at such an external temperature that a
surrounding flammable atmosphere will not be ignited thereby. (CMP-14)

Informational Note: For further information, see ANSI/UL 1203-2009, Explosion-Proof and
Dust-Ignition-Proof Electrical Equipment for Use in Hazardous (Classified) Locations.

Exposed (as applied to live parts).

Capable of being inadvertently touched or approached nearer than a safe distance by a person. (CMP-1)
Informational Note: This term applies to parts that are not suitably guarded, isolated, or insulated.

Exposed (as applied to wiring methods).

On or attached to the surface or behind panels designed to allow access. (CMP-1)

Externally Operable.

Capable of being operated without exposing the operator to contact with live parts. (CMP-1)
Feeder.

All circuit conductors between the service equipment, the source of a separately derived system, or other power
supply source and the final branch-circuit overcurrent device. (CMP-2)

Festoon Lighting.

A string of outdoor lights that is suspended between two points. (CMP-18)
Field Evaluation Body (FEB).

An organization or part of an organization that performs field evaluations of electrical or other equipment. [790,
2012] (CMP-1)

Field Labeled (as applied to evaluated products).

Equipment or materials to which has been attached a label, symbol, or other identifying mark of an FEB
indicating the equipment or materials were evaluated and found to comply with requirements as described in an
accompanying field evaluation report. (CMP-1)

Fitting.

An accessory such as a locknut, bushing, or other part of a wiring system that is intended primarily to perform a
mechanical rather than an electrical function. (CMP-1)

Garage.

A building or portion of a building in which one or more self-propelled vehicles can be kept for use, sale,
storage, rental, repair, exhibition, or demonstration purposes. (CMP-1)

Informational Note: For commercial garages, repair and storage, see Article 511.
Ground.
The earth. (CMP-5)
Ground Fault.

An unintentional, electrically conductive connection between an ungrounded conductor of an electrical circuit
and the normally non—current-carrying conductors, metallic enclosures, metallic raceways, metallic equipment,
or earth. (CMP-5)

Grounded (Grounding).

Connected (connecting) to ground or to a conductive body that extends the ground connection. (CMP-5)
Grounded, Solidly.

Connected to ground without inserting any resistor or impedance device. (CMP-5)

Grounded Conductor.

A system or circuit conductor that is intentionally grounded. (CMP-5)
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Ground-Fault Circuit Interrupter (GECI).

A device intended for the protection of personnel that functions to de-energize a circuit or portion thereof within
an established period of time when a current to ground exceeds the values established for a Class A device.
(CMP-2)

Informational Note: Class A ground-fault circuit interrupters trip when the current to ground is 6 mA or
higher and do not trip when the current to ground is less than 4 mA. For further information, see UL 943,
Standard for Ground-Fault Circuit Interrupters.

Ground-Fault Current Path.

An electrically conductive path from the point of a ground fault on a wiring system through normally
non—current-carrying conductors, equipment, or the earth to the electrical supply source. (CMP-5)

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

Ground-Fault Protection of Equipment.

A system intended to provide protection of equipment from damaging line-to-ground fault currents by operating
to cause a disconnecting means to open all ungrounded conductors of the faulted circuit. This protection is
provided at current levels less than those required to protect conductors from damage through the operation of
a supply circuit overcurrent device. (CMP-5)

Grounding Conductor, Equipment (EGC).

The conductive path(s) that provides a ground-fault current path and connects normally non—current-carrying
metal parts of equipment together and to the system grounded conductor or to the grounding electrode
conductor, or both. (CMP-5)

Informational Note No. 1: It is recognized that the equipment grounding conductor also performs
bonding.

Informational Note No. 2: See 250.118 for a list of acceptable equipment grounding conductors.

Grounding Electrode.

A conducting object through which a direct connection to earth is established. (CMP-5)

Grounding Electrode Conductor.

A conductor used to connect the system grounded conductor or the equipment to a grounding electrode or to a
point on the grounding electrode system. (CMP-5)

Guarded.

Covered, shielded, fenced, enclosed, or otherwise protected by means of suitable covers, casings, barriers,
rails, screens, mats, or platforms to remove the likelihood of approach or contact by persons or objects to a
point of danger. (CMP-1)

Guest Room.
An accommodation combining living, sleeping, sanitary, and storage facilities within a compartment. (CMP-2)
Guest Suite.

An accommodation with two or more contiguous rooms comprising a compartment, with or without doors
between such rooms, that provides living, sleeping, sanitary, and storage facilities. (CMP-2)

Handhole Enclosure.

An enclosure for use in underground systems, provided with an open or closed bottom, and sized to allow
personnel to reach into, but not enter, for the purpose of installing, operating, or maintaining equipment or wiring
or both. (CMP-9)

Hermetic Refrigerant Motor-Compressor.

A combination consisting of a compressor and motor, both of which are enclosed in the same housing, with no
external shaft or shaft seals, with the motor operating in the refrigerant. (CMP-11)
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Hermetically Sealed [as applied to Hazardous (Classified) Locations].

Equipment sealed against the entrance of an external atmosphere where the seal is made by fusion, for
example, soldering, brazing, welding, or the fusion of glass to metal. (CMP-14)

Informational Note: For further information, see ANSI/ISA-12.12.01-2013, Nonincendive Electrical
Equipment for Use in Class | and I, Division 2, and Class lll, Divisions 1 and 2 Hazardous (Classified)
Locations.

Hoistway.

Any shaftway, hatchway, well hole, or other vertical opening or space in which an elevator or dumbwaiter is
designed to operate. (CMP-12)

Hybrid System.

A system comprised of multiple power sources. These power sources could include photovoltaic, wind,
micro-hydro generators, engine-driven generators, and others, but do not include electric power production and
distribution network systems. Energy storage systems such as batteries, flywheels, or superconducting
magnetic storage equipment do not constitute a power source for the purpose of this definition. The energy
regenerated by an overhauling (descending) elevator does not constitute a power source for the purpose of this
definition. (CMP-4)

Identified (as applied to equipment).

Recognizable as suitable for the specific purpose, function, use, environment, application, and so forth, where
described in a particular Code requirement. (CMP-1)

Informational Note: Some examples of ways to determine suitability of equipment for a specific purpose,
environment, or application include investigations by a qualified testing laboratory (listing and labeling),
an inspection agency, or other organizations concerned with product evaluation.

In_Sight From (Within Sight From, Within Sight).

Where this Code specifies that one equipment shall be “in sight from,” “within sight from,” or “within sight of,”
and so forth, another equipment, the specified equipment is to be visible and not more than 15 m (50 ft) distant
from the other. (CMP-1)

Industrial Control Panel.

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 push buttons, pilot lights, selector switches, timers, switches, and 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. (CMP-11)

Information Technology Equipment (ITE).

Equipment and systems rated 1000 volts or less, normally found in offices or other business establishments
and similar environments classified as ordinary locations, that are used for creation and manipulation of data,
voice, video, and similar signals that are not communications equipment as defined in Part | of Article 100 and
do not process communications circuits as defined in 800.2. (CMP-12)

Informational Note: For information on listing requirements for both information technology equipment
and communications equipment, see UL 60950-1-2014, Information Technology Equipment — Safety —
Part 1. General Requirements or UL 62368-1-2014, Audio/Video Information and Communication
Technology Equipment Part 1: Safety Requirements.

Innerduct.
A nonmetallic raceway placed within a larger raceway. (CMP-16)

Interactive Inverter.

An inverter intended for use in parallel with an electric utility to supply common loads that may deliver power to
the utility. (CMP-13)

Interactive System.

An electric power production system that is operating in parallel with and capable of delivering energy to an
electric primary source supply system. (CMP-4)
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Interrupting Rating.
The highest current at rated voltage that a device is identified to interrupt under standard test conditions.
(CMP-10)

Informational Note: Equipment intended to interrupt current at other than fault levels may have its
interrupting rating implied in other ratings, such as horsepower or locked rotor current.

Intersystem Bonding Termination.

A device that provides a means for connecting intersystem bonding conductors for communications systems to
the grounding electrode system.(CMP-16)

Intrinsically Safe Apparatus.

Apparatus in which all the circuits are intrinsically safe. (CMP-14)

Intrinsically Safe System [as applied to Hazardous (Classified) Locations].

An assembly of interconnected intrinsically safe apparatus, associated apparatus, and interconnecting cables,
in that those parts of the system that may be used in hazardous (classified) locations are intrinsically safe

circuits. (CMP-14)

Informational Note: An intrinsically safe system may include more than one intrinsically safe circuit.

Isolated (as applied to location).

Not readily accessible to persons unless special means for access are used. (CMP-1)

Kitchen.
An area with a sink and permanent provisions for food preparation and cooking. (CMP-2)

Labeled.

Equipment or materials to which has been attached a label, symbol, or other identifying mark of an organization
that is acceptable to the authority having jurisdiction and concerned with product evaluation, that maintains
periodic inspection of production of labeled equipment or materials, and by whose labeling the manufacturer
indicates compliance with appropriate standards or performance in a specified manner. (CMP-1)

Lighting Outlet.
An outlet intended for the direct connection of a lampholder or luminaire. (CMP-18)

Lighting Track (Track Lighting).

A manufactured assembly designed to support and energize luminaires that are capable of being readily
repositioned on the track. Its length can be altered by the addition or subtraction of sections of track.(CMP-18)

Listed.

Equipment, materials, or services included in a list published by an organization that is acceptable to the
authority having jurisdiction and concerned with evaluation of products or services, that maintains periodic
inspection of production of listed equipment or materials or periodic evaluation of services, and whose listing
states that either the equipment, material, or service meets appropriate designated standards or has been
tested and found suitable for a specified purpose. (CMP-1)

Informational Note: The means for identifying listed equipment may vary for each organization concerned
with product evaluation, some of which do not recognize equipment as listed unless it is also labeled.
Use of the system employed by the listing organization allows the authority having jurisdiction to identify

a listed product.
Live Parts.

Energized conductive components. (CMP-1)

Location, Damp.
Locations protected from weather and not subject to saturation with water or other liquids but subject to
moderate degrees of moisture. (CMP-1)

Informational Note: Examples of such locations include partially protected locations under canopies,

marquees, roofed open porches, and like locations, and interior locations subject to moderate degrees of
moisture, such as some basements, some barns, and some cold-storage warehouses.
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Location, Dry.

A location not normally subject to dampness or wetness. A location classified as dry may be temporarily subject
to dampness or wetness, as in the case of a building under construction. (CMP-1)

Location, Wet.

Installations underground or in concrete slabs or masonry in direct contact with the earth; in locations subject to
saturation with water or other liquids, such as vehicle washing areas; and in unprotected locations exposed to
weather. (CMP-1)

Luminaire.

A complete lighting unit consisting of a light source such as a lamp or lamps, together with the parts designed to
position the light source and connect it to the power supply. It may also include parts to protect the light source
or the ballast or to distribute the light. A lampholder itself is not a luminaire. (CMP-18)

Mobile Equipment.

Equipment with electrical components suitable to be moved only with mechanical aids or is provided with
wheels for movement by person(s) or powered devices. (CMP-14)

Motor Control Center.

An assembly of one or more enclosed sections having a common power bus and principally containing motor
control units. (CMP-11)

Multioutlet Assembly.

A type of surface, flush, or freestanding raceway designed to hold conductors and receptacles, assembled in
the field or at the factory. (CMP-18)

Neutral Conductor.

The conductor connected to the neutral point of a system that is intended to carry current under normal
conditions. (CMP-5)

Neutral Point.

The common point on a wye-connection in a polyphase system or midpoint on a single-phase, 3-wire system,
or midpoint of a single-phase portion of a 3-phase delta system, or a midpoint of a 3-wire, direct-current system.
(CMP-5)

Informational Note: At the neutral point of the system, the vectorial sum of the nominal voltages from all
other phases within the system that utilize the neutral, with respect to the neutral point, is zero potential.

Nonautomatic.
Requiring human intervention to perform a function. (CMP-1)

Nonconductive Optical Fiber Cable.

A factory assembly of one or more optical fibers having an overall covering and containing no electrically
conductive materials. (CMP-16)

Nonincendive Circuit [as applied to Hazardous (Classified) Locations].

A circuit, other than field wiring, in which any arc or thermal effect produced under intended operating
conditions of the equipment, is not capable, under specified test conditions, of igniting the flammable gas-air,
vapor-air, or dust—air mixture. (CMP-14)

Informational Note: Conditions are described in ANSI/ISA-12.12.01-2013, Nonincendive Electrical
Equipment for Use in Class | and I, Division 2, and Class lll, Divisions 1 and 2 Hazardous (Classified)
Locations.

Nonincendive Component [as applied to Hazardous (Classified) Locations].

A component having contacts for making or breaking an incendive circuit and the contacting mechanism is
constructed so that the component is incapable of igniting the specified flammable gas—air or vapor—air mixture.
The housing of a nonincendive component is not intended to exclude the flammable atmosphere or contain an
explosion. (CMP-14)

Informational Note: For further information, see ANSI/ISA-12.12.01-2013, NonincendiveElectrical
Equipment for Use in Class | and I, Division 2, and Class lll, Divisions 1 and 2 Hazardous (Classified)
Locations.
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Nonincendive Equipment [as applied to Hazardous (Classified) Locations].

Equipment having electrical/electronic circuitry that is incapable, under normal operating conditions, of causing
ignition of a specified flammable gas—air, vapor—air, or dust—air mixture due to arcing or thermal means.
(CMP-14)

Informational Note: For further information, see ANSI/ISA-12.12.01-2013, Nonincendive Electrical
Equipment for Use in Class | and Il, Division 2, and Class Ill, Divisions 1 and 2 Hazardous (Classified)
Locations.

Nonincendive Field Wiring [as applied to Hazardous (Classified) Locations].

Wiring that enters or leaves an equipment enclosure and, under normal operating conditions of the equipment,
is not capable, due to arcing or thermal effects, of igniting the flammable gas—air, vapor—air, or dust—air mixture.
Normal operation includes opening, shorting, or grounding the field wiring. (CMP-14)

Nonincendive Field Wiring Apparatus [as applied to Hazardous (Classified) Locations].

Apparatus intended to be connected to nonincendive field wiring. (CMP-14)

Informational Note: For further information, see ANSI/ISA-12.12.01-2013, Nonincendive Electrical
Equipment for Use in Class | and Il, Division 2, and Class Ill, Divisions 1 and 2 Hazardous (Classified)
Locations.

Nonlinear Load.

A load where the wave shape of the steady-state current does not follow the wave shape of the applied voltage.
(CMP-1)

Informational Note: Electronic equipment, electronic/electric-discharge lighting, adjustable-speed drive
systems, and similar equipment may be nonlinear loads.

Oil Immersion [as applied to Hazardous (Classified) Locations].

Electrical equipment immersed in a protective liquid in such a way that an explosive atmosphere that may be
above the liquid or outside the enclosure cannot be ignited. (CMP-14)

Optical Fiber Cable.

A factory assembly or field assembly of one or more optical fibers having an overall covering. (CMP-16)

Informational Note: A field-assembled optical fiber cable is an assembly of one or more optical fibers
within a jacket. The jacket, without optical fibers, is installed in a manner similar to conduit or raceway.
Once the jacket is installed, the optical fibers are inserted into the jacket, completing the cable assembly.

Outlet.
A point on the wiring system at which current is taken to supply utilization equipment. (CMP-1)

Qutline Lighting.

An arrangement of incandescent lamps, electric-discharge lighting, or other electrically powered light sources to
outline or call attention to certain features such as the shape of a building or the decoration of a window.
(CMP-18)

Overcurrent.

Any current in excess of the rated current of equipment or the ampacity of a conductor. It may result from
overload, short circuit, or ground fault. (CMP-10)

Informational Note: A current in excess of rating may be accommodated by certain equipment and
conductors for a given set of conditions. Therefore, the rules for overcurrent protection are specific for
particular situations.

Overcurrent Protective Device, Branch-Circuit.

A device capable of providing protection for service, feeder, and branch circuits and equipment over the full
range of overcurrents between its rated current and its interrupting rating. Such devices are provided with
interrupting ratings appropriate for the intended use but no less than 5000 amperes. (CMP-10)

Overcurrent Protective Device, Supplementary.

A device intended to provide limited overcurrent protection for specific applications and utilization equipment
such as luminaires and appliances. This limited protection is in addition to the protection provided in the
required branch circuit by the branch-circuit overcurrent protective device. (CMP-10)
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Overload.

Operation of equipment in excess of normal, full-load rating, or of a conductor in excess of rated ampacity that,
when it persists for a sufficient length of time, would cause damage or dangerous overheating. A fault, such as
a short circuit or ground fault, is not an overload. (CMP-10)

Panelboard.

A single panel or group of panel units designed for assembly in the form of a single panel, including buses and
automatic overcurrent devices, and equipped with or without switches for the control of light, heat, or power
circuits; designed to be placed in a cabinet or cutout box placed in or against a wall, partition, or other support;
and accessible only from the front. (CMP-9)

Photovoltaic (PV) System.

The total components and subsystem that, in combination, convert solar energy into electric energy for
connection to a utilization load. (CMP-4)

Plenum.

A compartment or chamber to which one or more air ducts are connected and that forms part of the air
distribution system. (CMP-3)

Portable Equipment.

Equipment with electrical components suitable to be moved by a single person without mechanical aids.
(CMP-14)

Power Outlet.

An enclosed assembly that may include receptacles, circuit breakers, fuseholders, fused switches, buses, and
watt-hour meter mounting means; intended to supply and control power to mobile homes, recreational vehicles,
park trailers, or boats or to serve as a means for distributing power required to operate mobile or temporarily
installed equipment.(CMP-19)

Premises Wiring (System).

Interior and exterior wiring, including power, lighting, control, and signal circuit wiring together with all their
associated hardware, fittings, and wiring devices, both permanently and temporarily installed. This includes

(a) wiring from the service point or power source to the outlets or (b) wiring from and including the power source
to the outlets where there is no service point.

Such wiring does not include wiring internal to appliances, luminaires, motors, controllers, motor control
centers, and similar equipment. (CMP-1)

Informational Note: Power sources include, but are not limited to, interconnected or stand-alone
batteries, solar photovoltaic systems, other distributed generation systems, or generators.

Pressurized [as applied to Hazardous (Classified) Locations].

The process of supplying an enclosure with a protective gas with or without continuous flow, at sufficient
pressure to prevent the entrance of combustible dust or ignitible fibers/flyings. (CMP-14)

Process Seal [as applied to Hazardous (Classified) Locations].

A seal between electrical systems and flammable or combustible process fluids where a failure could allow the
migration of process fluids into the premises’ wiring system. (CMP-14)

Purged and Pressurized [as applied to Hazardous (Classified) Locations].

The process of (1) purging, supplying an enclosure with a protective gas at a sufficient flow and positive
pressure to reduce the concentration of any flammable gas or vapor initially present to an acceptable level; and
(2) pressurization, supplying an enclosure with a protective gas with or without continuous flow at sufficient
pressure to prevent the entrance of a flammable gas or vapor, a combustible dust, or an ignitible fiber.
(CMP-14)

Informational Note: For further information, see ANSI/NFPA 496-2013, Purged and Pressurized
Enclosures for Electrical Equipment.
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Qualified Person.

One who has skills and knowledge related to the construction and operation of the electrical equipment and
installations and has received safety training to recognize and avoid the hazards involved. (CMP-1)

Informational Note: Refer to NFPA 70E-2012, Standard for Electrical Safety in the Workplace, for
electrical safety training requirements.
Raceway.

An enclosed channel designed expressly for holding wires, cables, or busbars, with additional functions as
permitted in this Code. (CMP-8)

Informational Note: A raceway is identified within specific article definitions.

Rainproof.

Constructed, protected, or treated so as to prevent rain from interfering with the successful operation of the
apparatus under specified test conditions. (CMP-1)

Raintight.

Constructed or protected so that exposure to a beating rain will not result in the entrance of water under
specified test conditions. (CMP-1)

Receptacle.

A contact device installed at the outlet for the connection of an attachment plug, or for the direct connection of
electrical utilization equipment designed to mate with the corresponding contact device. A single receptacle is a
single contact device with no other contact device on the same yoke. A multiple receptacle is two or more
contact devices on the same yoke. (CMP-18)

Receptacle Outlet.

An outlet where one or more receptacles are installed. (CMP-18)

Remote-Control Circuit.

Any electrical circuit that controls any other circuit through a relay or an equivalent device. (CMP-3)
Retrofit Kit.

A general term for a complete subassembly of parts and devices for field conversion of utilization equipment.
(CMP-18)

Sealable Equipment.

Equipment enclosed in a case or cabinet that is provided with a means of sealing or locking so that live parts
cannot be made accessible without opening the enclosure. (CMP-1)

Informational Note: The equipment may or may not be operable without opening the enclosure.

Separately Derived System.

An electrical source, other than a service, having no direct connection(s) to circuit conductors of any other
electrical source other than those established by grounding and bonding connections. (CMP-5)

Service.

The conductors and equipment for delivering electric energy from the serving utility to the wiring system of the
premises served. (CMP-4)

Service Cable.
Service conductors made up in the form of a cable. (CMP-4)

Service Conductors.

The conductors from the service point to the service disconnecting means. (CMP-4)

Service Conductors, Overhead.

The overhead conductors between the service point and the first point of connection to the service-entrance
conductors at the building or other structure. (CMP-4)
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Service Conductors, Underground.

The underground conductors between the service point and the first point of connection to the service-entrance
conductors in a terminal box, meter, or other enclosure, inside or outside the building wall. (CMP-4)

Informational Note: Where there is no terminal box, meter, or other enclosure, the point of connection is
considered to be the point of entrance of the service conductors into the building.

Service Drop.
The overhead conductors between the utility electric supply system and the service point. (CMP-4)

Service-Entrance Conductors, Overhead System.

The service conductors between the terminals of the service equipment and a point usually outside the building,
clear of building walls, where joined by tap or splice to the service drop or overhead service conductors.
(CMP-4)

Service-Entrance Conductors, Underground System.

The service conductors between the terminals of the service equipment and the point of connection to the
service lateral or underground service conductors. (CMP-4)

Informational Note: Where service equipment is located outside the building walls, there may be no
service-entrance conductors or they may be entirely outside the building.

Service Equipment.

The necessary equipment, usually consisting of a circuit breaker(s) or switch(es) and fuse(s) and their
accessories, connected to the load end of service conductors to a building or other structure, or an otherwise
designated area, and intended to constitute the main control and cutoff of the supply. (CMP-4)

Service Lateral.

The underground conductors between the utility electric supply system and the service point. (CMP-4)
Service Point.

The point of connection between the facilities of the serving utility and the premises wiring. (CMP-4)

Informational Note: The service point can be described as the point of demarcation between where the
serving utility ends and the premises wiring begins. The serving utility generally specifies the location of
the service point based on the conditions of service.

Short-Circuit Current Rating.

The prospective symmetrical fault current at a nominal voltage to which an apparatus or system is able to be
connected without sustaining damage exceeding defined acceptance criteria. (CMP-10)

Show Window.

Any window, including windows above doors, used or designed to be used for the display of goods or
advertising material, whether it is fully or partly enclosed or entirely open at the rear and whether or not it has a
platform raised higher than the street floor level. (CMP-2)

Signaling Circuit.

Any electrical circuit that energizes signaling equipment. (CMP-3)
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Simple Apparatus [as applied to Hazardous (Classified) Locations].

An electrical component or combination of components of simple construction with well-defined electrical
parameters that does not generate more than 1.5 volts, 100 mA, and 25 mW, or a passive component that does
not dissipate more than 1.3 watts and is compatible with the intrinsic safety of the circuit in which it is used.
(CMP-14)

Informational Note: The following apparatus are examples of simple apparatus:

(1) Passive components; for example, switches, junction boxes, resistance temperature devices, and
simple semiconductor devices such as LEDs

(2) Sources of stored energy consisting of single components in simple circuits with well-defined
parameters; for example, capacitors or inductors, whose values are considered when determining
the overall safety of the system

(3) Sources of generated energy; for example, thermocouples and photocells, that do not generate
more than 1.5 volts, 100 mA, and 25 mW

Special Permission.

The written consent of the authority having jurisdiction. (CMP-1)

Stand-Alone System.

A system that supplies power independently of an electrical production and distribution network.(CMP-4)
Structure.
That which is built or constructed, other than equipment. (CMP-1)

Surge Arrester.

A protective device for limiting surge voltages by discharging or bypassing surge current; it also prevents
continued flow of follow current while remaining capable of repeating these functions. (CMP-5)

Surge-Protective Device (SPD).

A protective device for limiting transient voltages by diverting or limiting surge current; it also prevents continued
flow of follow current while remaining capable of repeating these functions and is designated as follows:

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

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

Type 3: Point of utilization SPDs.
Type 4: Component SPDs, including discrete components, as well as assemblies. (CMP-5)

Informational Note: For further information on Type 1, Type 2, Type 3, and Type 4 SPDs, see UL 1449,
Standard for Surge Protective Devices.

Switch, Bypass Isolation.

A manually operated device used in conjunction with a transfer switch to provide a means of directly connecting
load conductors to a power source and of disconnecting the transfer switch. (CMP-13)

Switch, General-Use.

A switch intended for use in general distribution and branch circuits. It is rated in amperes, and it is capable of
interrupting its rated current at its rated voltage. (CMP-9)

Switch, General-Use Snap.

A form of general-use switch constructed so that it can be installed in device boxes or on box covers, or
otherwise used in conjunction with wiring systems recognized by this Code. (CMP-9)

Switch, Isolating.

A switch intended for isolating an electrical circuit from the source of power. It has no interrupting rating, and it
is intended to be operated only after the circuit has been opened by some other means. (CMP-9)
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Switch, Motor-Circuit.

A switch rated in horsepower that is capable of interrupting the maximum operating overload current of a motor
of the same horsepower rating as the switch at the rated voltage. (CMP-11)

Switch, Transfer.

An automatic or nonautomatic device for transferring one or more load conductor connections from one power
source to another. (CMP-13)

Switchboard.

A large single panel, frame, or assembly of panels on which are mounted on the face, back, or both, switches,
overcurrent and other protective devices, buses, and usually instruments. These assemblies are generally
accessible from the rear as well as from the front and are not intended to be installed in cabinets. (CMP-9)

Switchgear.

An assembly completely enclosed on all sides and top with sheet metal (except for ventilating openings and
inspection windows) and containing primary power circuit switching, interrupting devices, or both, with buses
and connections. The assembly may include control and auxiliary devices. Access to the interior of the
enclosure is provided by doors, removable covers, or both. (CMP-9)

Informational Note: All switchgear subject to NEC requirements is metal enclosed. Switchgear rated
below 1000 V or less may be identified as “low-voltage power circuit breaker switchgear.” Switchgear
rated over 1000 V may be identified as “metal-enclosed switchgear” or “metal-clad switchgear.”
Switchgear is available in non—arc-resistant or arc-resistant constructions.

Thermal Protector (as applied to motors).

A protective device for assembly as an integral part of a motor or motor-compressor that, when properly
applied, protects the motor against dangerous overheating due to overload and failure to start. (CMP-11)

Informational Note: The thermal protector may consist of one or more sensing elements integral with the
motor or motor-compressor and an external control device.

Thermally Protected (as applied to motors).

The words Thermally Protected appearing on the nameplate of a motor or motor-compressor indicate that the
motor is provided with a thermal protector. (CMP-11)

Unclassified Locations [as applied to Hazardous (Classified) Locations].

Locations determined to be neither Class I, Division 1; Class |, Division 2; Class |, Zone 0; Class |, Zone 1;
Class |, Zone 2; Class I, Division 1; Class I, Division 2; Class lll, Division 1; Class lll, Division 2; Zone 20;
Zone 21; Zone 22; nor any combination thereof. (CMP-14)

Ungrounded.
Not connected to ground or to a conductive body that extends the ground connection. (CMP-5)

Uninterruptible Power Supply.

A power supply used to provide alternating current power to a load for some period of time in the event of a
power failure. (CMP-13)

Informational Note: In addition, it may provide a more constant voltage and frequency supply to the load,
reducing the effects of voltage and frequency variations.

Utilization Equipment.

Equipment that utilizes electric energy for electronic, electromechanical, chemical, heating, lighting, or similar
purposes. (CMP-1)

Ventilated.

Provided with a means to permit circulation of air sufficient to remove an excess of heat, fumes, or vapors.
(CMP-14)

Volatile Flammable Liquid.

A flammable liquid having a flash point below 38°C (100°F), or a flammable liquid whose temperature is above
its flash point, or a Class Il combustible liquid that has a vapor pressure not exceeding 276 kPa (40 psia) at
38°C (100°F) and whose temperature is above its flash point. (CMP-14)
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Voltage (of a circuit).

The greatest root-mean-square (rms) (effective) difference of potential between any two conductors of the
circuit concerned. (CMP-1)

Informational Note: Some systems, such as 3-phase 4-wire, single-phase 3-wire, and 3-wire direct
current, may have various circuits of various voltages.

Voltage, Nominal.

A nominal value assigned to a circuit or system for the purpose of conveniently designating its voltage class
(e.g., 120/240 volts, 480Y/277 volts, 600 volts). (CMP-1)

Informational Note No. 1: The actual voltage at which a circuit operates can vary from the nominal within
a range that permits satisfactory operation of equipment.

Informational Note No. 2: See ANSI C84.1-2011, Voltage Ratings for Electric Power Systems and
Equipment (60 Hz).

Informational Note No. 3: Certain battery units may be considered to be rated at nominal 48 volts dc, but
may have a charging float voltage up to 58 volts. In dc applications, 60 volts is used to cover the entire
range of float voltages.

Voltage to Ground.

For grounded circuits, the voltage between the given conductor and that point or conductor of the circuit that is
grounded; for ungrounded circuits, the greatest voltage between the given conductor and any other conductor
of the circuit. (CMP-1)

Watertight.
Constructed so that moisture will not enter the enclosure under specified test conditions. (CMP-1)

Weatherproof.
Constructed or protected so that exposure to the weather will not interfere with successful operation. (CMP-1)

Informational Note: Rainproof, raintight, or watertight equipment can fulfill the requirements for
weatherproof where varying weather conditions other than wetness, such as snow, ice, dust, or
temperature extremes, are not a factor.

Part Il. Over 1000 Volts, Nominal

Electronically Actuated Fuse.

An overcurrent protective device that generally consists of a control module that provides current sensing,
electronically derived time—current characteristics, energy to initiate tripping, and an interrupting module that
interrupts current when an overcurrent occurs. Electronically actuated fuses may or may not operate in a
current-limiting fashion, depending on the type of control selected. (CMP-10)

Fuse.

An overcurrent protective device with a circuit-opening fusible part that is heated and severed by the passage
of overcurrent through it. (CMP-10)

Informational Note: A fuse comprises all the parts that form a unit capable of performing the prescribed
functions. It may or may not be the complete device necessary to connect it into an electrical circuit.

Controlled Vented Power Fuse.

A fuse with provision for controlling discharge circuit interruption such that no solid material may be exhausted
into the surrounding atmosphere.

Informational Note: The fuse is designed so that discharged gases will not ignite or damage insulation in
the path of the discharge or propagate a flashover to or between grounded members or conduction
members in the path of the discharge where the distance between the vent and such insulation or
conduction members conforms to manufacturer’s recommendations.

Expulsion Fuse Unit (Expulsion Fuse).

A vented fuse unit in which the expulsion effect of gases produced by the arc and lining of the fuseholder, either
alone or aided by a spring, extinguishes the arc.
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Nonvented Power Fuse.

A fuse without intentional provision for the escape of arc gases, liquids, or solid particles to the atmosphere
during circuit interruption.

Power Fuse Unit.

A vented, nonvented, or controlled vented fuse unit in which the arc is extinguished by being drawn through
solid material, granular material, or liquid, either alone or aided by a spring.

Vented Power Fuse.

A fuse with provision for the escape of arc gases, liquids, or solid particles to the surrounding atmosphere
during circuit interruption.

Multiple Fuse.
An assembly of two or more single-pole fuses. (CMP-10)
Substation.

An assemblage of equipment (e.g., switches, interrupting devices, circuit breakers, buses, and transformers)
through which electric energy is passed for the purpose of distribution, switching, or modifying its
characteristics. (CMP-9)

Switching Device.

A device designed to close, open, or both, one or more electrical circuits. (CMP-1)
Circuit Breaker.

A switching device capable of making, carrying, and interrupting currents under normal circuit conditions, and
also of making, carrying for a specified time, and interrupting currents under specified abnormal circuit
conditions, such as those of short circuit.

Cutout.

An assembly of a fuse support with either a fuseholder, fuse carrier, or disconnecting blade. The fuseholder or
fuse carrier may include a conducting element (fuse link) or may act as the disconnecting blade by the inclusion
of a nonfusible member.

Disconnecting Means.

A device, group of devices, or other means whereby the conductors of a circuit can be disconnected from their
source of supply.

Disconnecting (or Isolating) Switch (Disconnector, Isolator).

A mechanical switching device used for isolating a circuit or equipment from a source of power.

Interrupter Switch.

A switch capable of making, carrying, and interrupting specified currents.

Qil Cutout (Qil-Filled Cutout).

A cutout in which all or part of the fuse support and its fuse link or disconnecting blade is mounted in oil with
complete immersion of the contacts and the fusible portion of the conducting element (fuse link) so that arc
interruption by severing of the fuse link or by opening of the contacts will occur under oil.

Oil Switch.
A switch having contacts that operate under oil (or askarel or other suitable liquid).

Regulator Bypass Switch.

A specific device or combination of devices designed to bypass a regulator.

Statement of Problem and Substantiation for Public Input

Previously undefined in NFPA 70, this definition is found in NFPA Glossary of Terms 1071 (2016). Defining this word
that is located in multiple code sections will promote consistency with AHJs.
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l »\) IPuinc Input No. 1202-NFPA 70-2017 [ Article 100 [Excluding any Sub-Sections] ]
NFPA

Scope. This article contains only those definitions essential to the application of this Code. It is not intended to
include commonly defined general terms or commonly defined technical terms from related codes and
standards. In general, only those terms that are used in two or more articles are defined in Article 100.- Other
g-.gn .,-. _5-3- ne-a I An ,'.' a Aev-are-u aTaMall RavV-—pe eferen Agnl 1 4__09,7Def|n|t|0ns
are also found in the xxx.2 sections of other articles.

Part | of this article contains definitions intended to apply wherever the terms are used throughout this Code.
Part 1l contains definitions applicable to installations and equipment operating at over 1000 volts, nominal.

Statement of Problem and Substantiation for Public Input

This public input is submitted on behalf of task group appointed by the NEC Correlating Committee. This task group
was appointed to identify potential issues in the NEC with respect to how definitions in both Article 100 and the XXX.2
sections of this Code apply. The member of the task group are: David Hittinger, Rich Holub, Chris Hunter, Dave
Williams, Chris Porter, Alan Manche, Ken Boyce, John Kovacik, Donny Cook, Dave Kendall and Jim Dollard.

Section 2.2.2.1 of the NEC Style Manual requires that in general definitions that appear in two or more articles be
located in Article 100. Section 2.2.2.2 requires that where an individual article contains definition(s), they be located in
the second section (XXX.2) of the article. It is extremely important to note that the style manual does not prohibit a
definition in the second section of an article from applying elsewhere in the NEC. The style manual clearly states that in
general definitions that appear in two or more articles shall be located in Article 100. This has confused many code
users in the past. This style manual requirement is accurate and these public inputs are simply an attempt to provide
needed clarity. See the example below:

344.2 Definition.

Rigid Metal Conduit (RMC). A threadable raceway of circular cross section designed for the physical protection and
routing of conductors and cables and for use as an equipment grounding conductor when installed with its integral or
associated coupling and appropriate fittings.

The definition of the term “rigid metal conduit” is appropriately located in the article that contains general, installation
and construction specifications for this raceway. It is commonly understood that the term “rigid metal conduit” is used in
more than one article. There are many articles that contain a single definition that is necessary for application of the
contained requirements but will apply elsewhere in the NEC. This occurs in articles that address cable assemblies,
raceways, systems and more.

This public input seeks to delete the last sentence in the first paragraph, as it is unnecessary. A new sentence is
proposed to simply inform the user of the code that definitions are also found in the second section (XXX.2) of other
articles.

This public input is supplemented with proposed revisions to the second section (XXX.2) of articles that contain
definitions. New parent text is proposed for these sections to increase clarity and usability. There are two different
scenarios that will be addressed. First, any second section (XXX.2) that contains definitions that apply only within that
article will contain parent text as follows:

XXX.2 Definitions. The definitions in this section shall apply only within this article.

Second, any second section (XXX.2) that contains definitions that apply within the individual article and throughout the
code will contain parent text as follows:

XXX.2 Definitions. The definitions in this section shall apply within this article and throughout the code.

In a few cases, in the second section (XXX.2) of an Article there are definitions that will apply only in that Article and
some that will apply in that Article and throughout the code. New parent text and first level subdivisions are proposed to
achieve clarity and usability The combination of these proposed revisions will provide necessary clarity and usability

with respect to application of definitions. These actions will also achieve compliance with the NEC Style Manual.
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| Q" IPuinc Input No. 1009-NFPA 70-2017 [ Definition: Accessible (as applied to
NFPA

equipment). |

Accessible (as applied to equipment).

Admitting close approach; gua v i /a i C
means capable of being reached for operation, renewal, and inspection . (CMP-1)

Statement of Problem and Substantiation for Public Input

The definition of accessible (as applied to equipment) contradicts other sections of the code. The use of a
locked equipment room is common practice under controlled or supervised conditions. By stating that
equipment is not accessible, if guarded by locked doors, contradicts 110.26(F) and causes inconsistency in
code enforcement.

Equipment can still be considered accessible, despite being elevated. Sections 110.26(A)(4), 300.23, and
600.21(F) identify equipment installed above lay-in ceilings as accessible. The term “other effective
means” is vague and not conducive to interpretation. The revised definition is clear and concise.
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| Q" IPuinc Input No. 43-NFPA 70-2017 [ Definition: Accessible (as applied to
NFPA

equipment). |

Accessible (as applied to equipment).

Admitting close approach; not guarded by locked-doors obstacles , elevation, or other effective
means.

(CMP-1)

Statement of Problem and Substantiation for Public Input

The 2017 edition of the NFC added an Informational note and language to the definition of Accessible,
Readily that the use of a key is not considered a tool. The requirements for ready access are more
stringent than that what is required by the definition of accessible as applied to equipment. The proposed
change removes the "not guarded by locked doors" requirement from the definition of accessible as applied
to equipment because the requirement no longer applies to the definition. 110.26(F) also states that
equipment rooms and enclosures housing electrical apparatus that are controlled by locks are accessible,
and this code language is in conflict with the current definition of accessible as applied to equipment.

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 41-NFPA 70-2017 [Section P1-41 proposes a change to "shall be considered
No. 110.26(F)] readily accessible"
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understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Brian Baughman, and | agree to be legally bound by the above Copyright Assignment
and the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

1of1l 9/27/2017 11:03 AM
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I Q" IPuinc Input No. 1480-NFPA 70-2017 [ Definition: Accessible, Readily (Readily

NFPA
Accessible). |

Accessible, Readily (Readily Accessible).

Capable of being reached quickly for operation, renewal, or inspections without requiring those to
whom ready access is requisite to take actions such as to use tools (other than keys), to climb over
or under, to remove obstacles, or to resort to portable ladders,-and-so-forth . (CMP-1)

Informational Note: Use of keys is a common practice under controlled or supervised
conditions and a common alternative to the ready access requirements under such
supervised conditions as provided elsewhere in the NEC.

Statement of Problem and Substantiation for Public Input

The NEC uses the terms 'and so forth' about sixty times. After 42 years teaching the NEC, | have no clue
what this means. It's clearly a 'vague' description that leaves too much to the imagination of the reader. |
did not submit a proposal for all sixty uses to have deleted; this should be done via correlating committee

action.

Submitter Information Verification

Submitter Full Name: Mike Holt

Organization: Mike Holt Enterprises Inc
Street Address:

City:

State:

Zip:

Submittal Date: Tue Aug 01 09:30:13 EDT 2017

http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...

— Copyright Assignment

I, Mike Holt, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright
in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and

intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or
another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that | have full power and

authority to enter into this copyright assignment.
By checking this box | affirm that | am Mike Holt, and | agree to be legally bound by the above Copyright Assignment and the

terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature
that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

9/27/2017 11:04 AM
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I Q" IPuinc Input No. 1605-NFPA 70-2017 [ Definition: Accessible, Readily (Readily
NFPA

Accessible). |

Accessible, Readily (Readily Accessible).

Capable of being reached quickly with a height not to exceed 6'7" above the floor for operation,
renewal, or inspections without requiring those to whom ready access is requisite to take actions
such as to use tools (other than keys), to climb over or under, to remove obstacles, or to resort to
portable ladders, and so forth. (CMP-1)

Informational Note: Use of keys is a common practice under controlled or supervised
conditions and a common alternative to the ready access requirements under such
supervised conditions as provided elsewhere in the NEC.

Statement of Problem and Substantiation for Public Input

Many of already use the 6'7" rule as applied in NEC 404.8 & NEC 240.24. Where we can also use this
rule is in definitions. Gfci receptacles can become an unnecessary struggle with a contractor or home
owner. Obviously, humans come in all different sizes and what can be reached quickly can differ by
extreme lengths. Adding this language will offer specific direction

Submitter Information Verification

Submitter Full Name: James Dorsey

Organization: Douglas County Electrical Insp
Street Address:

City:

State:

Zip:

Submittal Date: Wed Aug 02 10:04:20 EDT 2017

— Copyright Assignment

1, James Dorsey, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am James Dorsey, and | agree to be legally bound by the above Copyright Assignment and
the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

1of1l

9/27/2017 11:04 AM
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l »\) IPuinc Input No. 1783-NFPA 70-2017 [ Definition: Accessible, Readily (Readily Accessible).

NFPA

]

Accessible, Readily (Readily Accessible).

Capable of being reached quickly for operation, renewal, or inspections without requiring those to whom ready
access is requisite to take actions such as to use tools (other than keys), to climb over or under, to remove
obstacles, or to resort to portable ladders, and-so-forth _to reach higher than 2 meters (six feet, six inches), or
to reach past an obstruction deeper than 600 mm (two feet) . (CMP-1)

Informational Note: Use of keys is a common practice under controlled or supervised conditions and a
common alternative to the ready access requirements under such supervised conditions as provided
elsewhere in the NEC.

Statement of Problem and Substantiation for Public Input

—— Copyright Assignment

1) There might be disagreement about the need to use portable ladders, because equipment that high may be
reachable. However, to many it will not be safely manipulable. Therefore, operationalizing the height seems prudent.

2) Reaching past obstructions similarly can impair our ability to deal with equipment safely. Two feet seems to be a
conservative, but not overly conservative limit to set.

3) "and so forth" would seem to fall under the NEC Style Manual Section 3.2.1 as a possibly unenforceable and vague
term. "Similar" is among the examples given in the Style Manual, and it carries no less specificity than does "and so
forth." There is nothing to prevent jurisdictions from adding other specific aspects to the definition, if additional
characteristics seem important to them.

Submitter Information Verification

Submitter Full Name: David Shapiro

Organization: Safety First Electrical

Street Address:

City:

State:

Zip:

Submittal Date: Fri Aug 04 16:13:24 EDT 2017

http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...

I, David Shapiro, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no
rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am David Shapiro, and | agree to be legally bound by the above Copyright Assignment and the terms and
conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature

9/27/2017 11:05 AM
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I Q" IPuinc Input No. 2992-NFPA 70-2017 [ Definition: Accessible, Readily (Readily
NFPA
Accessible). |

Accessible, Readily (Readily Accessible).

Capable of being reached quickly for operation, renewal, or inspections without requiring those to
whom ready access is requisite to take actions such as to use tools (other than keys), to climb over
or crawl under, to remove obstacles, or to resort to portable ladders, and so forth. (CMP-1)

Informational Note: Use of keys is a common practice under controlled or supervised
conditions and a common alternative to the ready access requirements under such
supervised conditions as provided elsewhere in the NEC.

Statement of Problem and Substantiation for Public Input
The word crawl should have been added.

Submitter Information Verification

Submitter Full Name: Lorenzo Adam

Organization: City Of Mason

Street Address:

City:

State:

Zip:

Submittal Date: Wed Aug 30 13:16:33 EDT 2017

—— Copyright Assignment

I, Lorenzo Adam, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |

have full power and authority to enter into this copyright assignment.
By checking this box | affirm that | am Lorenzo Adam, and | agree to be legally bound by the above Copyright Assignment and

the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

1of1l 9/27/2017 11:05 AM
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l »\) IPuinc Input No. 3552-NFPA 70-2017 [ Definition: Accessible, Readily (Readily Accessible).
NFPA

]

Accessible, Readily (Readily Accessible).

Capable from the utilization point of being reached guickly- within 15 seconds for operation, renewal, or
inspections without requiring those to whom ready access is requisite to take actions such as to use tools (other
than keys), to climb over or under ;- or to remove obstacles, or to resort to portable ladders or to permanent
stairways between floor levels having six risers or more , and so forth. (CMP-1)

Informational Note: Use of keys is a common practice under controlled or supervised conditions and a
common alternative to the ready access requirements under such supervised conditions as provided
elsewhere in the NEC.

Statement of Problem and Substantiation for Public Input

"Quickly" is an unenforceable and vague term, and is contrary to 3.2.1 of the 2015 NEC® Style Manual. "Quickly" is no
more definitive than "easily", "firmly", or "lightly" already on the Table 3.2.1 list of unenforceable terms. The term
"quickly" is used nowhere else within the NEC®.

By contrast, the definition for "In Sight From" ("Within Sight From") specifies an enforceably quantifiable and explicit
maximum of 15 m (50 ft). Under a similar assumption of 15 walking paces at 1 second per pace, "readily accessible"
would be reached within an enforceably definitive 15 seconds. (If CMP-1 wishes to use a different time value of quick
duration other than 15 seconds, this would still meet my intent.)

Similar to the hindrance of using a portable ladder, the change of elevation presented by the change of floor levels and
the consequent use of many stairs represents another time element that refutes the present definition's "capable of
being reached quickly" that differentiates "Readily Accessible" from the definition for "Accessible (as applied to
equipment)". [The stairwway have six or more risers was lifted from NEC® 210.70(A)(2)(3).]

Further, without a definitive starting point for measuring "quickly" or "within 15 seconds", the defined term is
unenforceably vague. If it were the intent that such access were merely clear directly in front of the point of operation,
renewal and inspection, then a requirement for open clear space could be addressed by the wording of 110.26(B). Itis
however the PATHWAY from the utilization point to the operation/renewal/inspection point that must be capable of
being PASSED THROUGH quickly to REACH that operation/renewal/inspection point.

Submitter Information Verification

Submitter Full Name: Brian Rock

Organization: Hubbell Incorporated

Street Address:

City:

State:

Zip:

Submittal Date: Wed Sep 06 13:20:21 EDT 2017

—— Copyright Assignment

I, Brian Rock, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this Public
Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no rights,
including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is used. |
hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Brian Rock, and | agree to be legally bound by the above Copyright Assignment and the terms and
conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature

1of2 9/27/2017 11:06 AM
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I Q" IPuinc Input No. 42-NFPA 70-2017 [ Definition: Accessible, Readily (Readily
NFPA
Accessible). ]

Accessible, Readily (Readily Accessible).

Capable of being reached quickly for operation, renewal, or inspections without requiring those to
whom ready access is requisite to take actions such as to use tools

(other than keys),

to climb over or crawl

under, to

remove obstacles, or to resort to portable ladders, and so forth.
(CMP-1)

Informational Note: Use of keys is a common practice under controlled or supervised
conditions and a common alternative to the ready access requirements under such
supervised conditions as provided elsewhere in the NEC.

Statement of Problem and Substantiation for Public Input

It is grammatically incorrect to state to "climb under" when climb is defined as literally going up. Technically
you crawl under an object. The revision will provide clarity of the definition.

Submitter Information Verification

Submitter Full Name: Derrick Atkins

Organization:

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jan 24 15:36:08 EST 2017

— Copyright Assignment

1, Derrick Atkins, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Derrick Atkins, and | agree to be legally bound by the above Copyright Assignment and
the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

1of1l 9/27/2017 11:06 AM
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I Q" IPuinc Input No. 3416-NFPA 70-2017 [ Definition: Automatic. |
NFPA

Automatic.
Performing a function without the necessity of human intervention. (CMP-1)

Availability.
The percentage of time that a system is available to perform its function(s)

Statement of Problem and Substantiation for Public Input

The availability of a power system is its essential characteristic. Everything we do in the power industry is
focused on making sure that power is available because of the linkage between public safety and safe and
available electrical power.. This definition, coupled with the tern "reliable” should track explicitly in the
NEC and should raise awareness that reliability calculations are as essential as short circuit and load flow
calculations. We see an expansion of this concept in Annex F.

Submitter Information Verification

Submitter Full Michael Anthony

Name:
Organization: Standards Michigan
Affilliation: IEEE Educational & Healthcare Facility Electrotechnology

Subcommittee

Street Address:

City:

State:

Zip:

Submittal Date: Tue Sep 05 20:55:28 EDT 2017

http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...

—— Copyright Assignment

I, Michael Anthony, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Michael Anthony, and | agree to be legally bound by the above Copyright Assignment

and the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

9/27/2017 11:07 AM
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I Q" IPuinc Input No. 3137-NFPA 70-2017 [ Definition: Building. ]
NFPA

Building.

A structure that is enclosed by walls and a roof and stands alone or that is separated from adjoining
structures by fire walls. (CMP-1)

Additional Proposed Changes

File Name Description Approved
PC_1732.pdf 70 PC1732 N4

Statement of Problem and Substantiation for Public Input

NOTE: This Public Input appeared as “Reject but Hold” in Public Comment No. 1732 of the (A2016)
Second Draft Report for NFPA 70 and per the Regs. at 4.4.8.3.1.

Substantiation: The existing definition does not make sense. A billboard or pole that is not attached to a
building is presently defined as a building. Buildings typically have walls and a roof.

Resolution: The proposed revision of the definition of “Building” is new material that has not had public
review and is a violation of sections 4.4.4.2 and 4.4.8.3 of the Regulations Governing Development of
Standards. The definition is being held for the 2020 NEC development process. CMP-1 recognizes this
term is defined within other NFPA Codes and Standards and thereby requests that the NEC Correlating
Committee establish a Task Group to coordinate companion proposals for submission to the other Codes
and Standards that include this term and definition.

Submitter Information Verification

Submitter Full Name: CMP ON NEC-PO1
Organization: Code-Making Panel 1

Street Address:

City:

State:

Zip:

Submittal Date: Fri Sep 01 13:49:06 EDT 2017

http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...

—— Copyright Assignment

I, CMP ON NEC-PO01, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am CMP ON NEC-P01, and | agree to be legally bound by the above Copyright Assignment
and the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

9/27/2017 11:08 AM
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I Q\’ IPuinc Comment No. 1732-NFPA 70-2015 [ Definition: Building. ]
NFPA

Building.

A structure that is enclosed by walls and a roof and _ stands alone or that is separated from
adjoining structures by fire walls.

Statement of Problem and Substantiation for Public Comment

The existing definition does not make sense. A billboard or pole that is not attached to a building is
presently defined as a building. Buildings typically have walls and a roof.

Related ltem
First Revision No. 9-NFPA 70-2015 [Definition: Building.]

Submitter Information Verification

Submitter Full Name: Paul Dobrowsky

Organization: Innovative Technology Services
Street Address:

City:

State:

Zip:

Submittal Date: Fri Sep 25 20:13:20 EDT 2015

Committee Statement

Committee  Rejected but held
Action:

Resolution: The proposed revision of the definition of “Building” is new material that has not had public
review and is a violation of sections 4.4.4.2 and 4.4.8.3 of the Regulations Governing
Development of Standards. The definition is being held for the 2020 NEC development
process. CMP-1 recognizes this term is defined within other NFPA Codes and Standards
and thereby requests that the NEC Correlating Committee establish a Task Group to
coordinate companion proposals for submission to the other Codes and Standards that
include this term and definition.

— Copyright Assignment

I, Paul Dobrowsky, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Comment (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Comment in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Comment
and that | have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Paul Dobrowsky, and | agree to be legally bound by the above Copyright Assignment
and the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

1of1l 9/1/2017, 10:10 AM
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I Q" IPuinc Input No. 3614-NFPA 70-2017 [ Definition: Building. ]
NFPA

Building.

A- Any structure tha alo 3 T adjo :
or intended for supporting or sheltering any use or occupancy . (CMP-1)

Statement of Problem and Substantiation for Public Input

This new language is the definition of a building from the International Building Code. The current
language references a fire wall as a component that may constitute a building. The definition of a fire wall
is "a fire-resistance-rated wall having protected openings, which restricts the spread of fire and extends
continuously from the foundation to or through the roof, with sufficient structural stability under fire
conditions to allow collapse of construction on either side without collapse of the wall". We have many
structures built which have fire walls within them according to the use and occupancy. Just because we
have a fire wall doesn't mean we have a separate building. The simplest form of this is that most single
family dwellings have a fire wall of some type between the garage and the dwelling portion. If we apply our
current language and according to 230.2, which generally states that each building can only be served by
one service, we could have a possibility of having a service for the garage and a second for the dwelling
portion.

On a larger scale where we have a large structure that is separated by fire walls, if a designer was to treat
each fire wall separated section as a separate building, he could install several smaller services, and
thereby avoid GFP or arc flash requirements. This could also lead to first responders having difficulty
finding all the service points in the event of a fire.

Submitter Information Verification

Submitter Full Name: Randal Hunter

Organization: HTS

Street Address:

City:

State:

Zip:

Submittal Date: Wed Sep 06 15:12:42 EDT 2017

— Copyright Assignment

I, Randal Hunter, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Randal Hunter, and | agree to be legally bound by the above Copyright Assignment and
the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

1of1l 9/27/2017 11:10 AM
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I Q" IPuinc Input No. 3806-NFPA 70-2017 [ New Definition after Definition: Cable
NFPA

Routing Assembly. ]

Certified

A process used as the basis for approval of equipment or material that recognizes either listing,
labeling, or field labeling.

Statement of Problem and Substantiation for Public Input

Approval is required in 110.2 of all conductors and equipment. A basis for that approval is needed by the
authority having jurisdiction. Some equipment is unique, standards are not available for some products,
modifications are sometimes required to equipment after it leaves the manufacturer. This definition
acknowledges a variety of methods available and generally acceptable for the approval of equipment. At
this point, the NEC does not have a defined and inclusive term that covers all those options.

Submitter Information Verification

Submitter Full Name: Donald Cook

Organization: Shelby County Department of De
Affilliation: self

Street Address:

City:

State:

Zip:

Submittal Date: Wed Sep 06 22:16:52 EDT 2017

http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...

— Copyright Assignment

1, Donald Cook, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Donald Cook, and | agree to be legally bound by the above Copyright Assignment and
the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

9/27/2017 11:10 AM
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I Q\’ IPuinc Input No. 3063-NFPA 70-2017 [ New Part after I. ]
NFPA

Circuit Conductors

Circuit conductors include all ungrounded and grounded conductors. Equipment grounding
conductors, grounding electrode conductors, and bonding conductors are not circuit conductors.

Statement of Problem and Substantiation for Public Input

The term circuit conductors is used in multiple places in the NEC, but there is disagreement in the industry
as to whether grounded and grounding conductors should be included as part of the referenced circuit
conductors.

(This is meant to be a new definition in Article 100, but it showed up in Terra as a new Part.)

Submitter Information Verification

Submitter Full Name: Christel Hunter

Organization: Cerro Wire

Street Address:

City:

State:

Zip:

Submittal Date: Thu Aug 31 11:57:27 EDT 2017

— Copyright Assignment

I, Christel Hunter, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Christel Hunter, and | agree to be legally bound by the above Copyright Assignment
and the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

1of1l 9/27/2017 11:11 AM
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I Q" IPuinc Input No. 3623-NFPA 70-2017 [ Definition: Concealed. ]
NFPA

Concealed.

Rendered-inaccessible-by-the structure-orfinish-of the-building Installed behind a barrrier. (CMP-1)

Informational Note: Wires in concealed raceways are considered concealed, even though
they may become accessible by withdrawing them.

Statement of Problem and Substantiation for Public Input

Why does it have to be rendered inaccessible by the building finish or the structure, a barrier preventing
access or exposure under normal operations should be acceptable whether or not it is part of the structure
or building finish.

Submitter Information Verification

Submitter Full Name: Alfio Torrisi

Organization: Master electrician

Street Address:

City:

State:

Zip:

Submittal Date: Wed Sep 06 15:22:39 EDT 2017

— Copyright Assignment

I, Alfio Torrisi, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Alfio Torrisi, and | agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature
that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

1of1l 9/27/2017 11:11 AM
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I Q\’ IPuinc Input No. 557-NFPA 70-2017 [ New Definition after Definition: Concealed. ]
NFPA

TITLE OF NEW CONTENT

Conditions of Maintence and supervision

Type your content

Conditions of maintance and supevision shall include training on the hazards invoved in the task to
be preformed, a written work plan including the affected sections of code, peiodic training on all
applicable safety publications pertaining to such task (ie OHA 10, NFPA 70E etc.), utilization of
proper protective equipment, supervision of a person qualified to judge the safe methods of
acomplishing the work to being preformed, and a follow up on the work being peformed to ensure
that it was done in a safe manner.

Statement of Problem and Substantiation for Public Input

As presently used in multiple sections of the code, there is no standard to define what the conditions of
maintenance and supervision are, what the qualifications of the personnel doing said maintenance are or
what constitutes proper supervision.

This new definition would seek to establish a common ground for this condition.

Presently, a person off the street could be hired to do said maintenance work with little or no experience
and the supervision could be a boss sitting in an office.

Right now this is a subjective condition, this change would cause it to be a defined condition and therefor
not relying on interpretation.

Submitter Information Verification

Submitter Full Name: Amos Lowrance

Organization: none

Affilliation: none

Street Address:

City:

State:

Zip:

Submittal Date: Mon Apr 17 22:48:47 EDT 2017

h?id=/TerraView/C...

— Copyright Assignment

I, Amos Lowrance, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Amos Lowrance, and | agree to be legally bound by the above Copyright Assignment
and the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

9/27/2017 11:12 AM
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I Q" IPuinc Input No. 1762-NFPA 70-2017 [ New Definition after Definition: Cutout Box.
NFPA

]

TITLE OF NEW CONTENT

Damage. Harm that denigrates the practical safequarding of people or property, or impairs electrical
safety or usefulness or that has a deteriorating effect on the integrity of electrical systems,
structures,component parts, equipment, raceway, or conductors.

Statement of Problem and Substantiation for Public Input

The definition of what constitutes damage has been debated in Code Panel Meetings and at the TCC. Is
damage physical, mechanical, chemical, structural; is damage caused by neglect, improper installation, or
maybe a quality installation is left unprotected or placed in a location where damage is likely to occur?
Damage is not limited to conductors or cables in Section 300.4, nor overcurrent devices in 240.24(C ) that
may require protection, or even raceways in Chapter 3. When it comes to electrical installations, damage is
a universal issue that warrants a definition. A companion proposal will be submitted to place a general
requirement for protection from damage in Article 110, NEW Section 110.29. Good code is clear,
understandable, fair, and enforceable.

Submitter Information Verification

Submitter Full Name: Michael Weitzel

Organization:

Street Address:

City:

State:

Zip:

Submittal Date: Thu Aug 03 20:52:31 EDT 2017

—— Copyright Assignment

I, Michael Weitzel, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Michael Weitzel, and | agree to be legally bound by the above Copyright Assignment
and the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

9/27/2017 11:12 AM
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| »" IPuinc Input No. 1431-NFPA 70-2017 [ Definition: Dwelling, Multifamily. ]
NFPA

Dwelling, Multifamily.
A building or portion of, that contains three or more dwelling units. (CMP-1)

Statement of Problem and Substantiation for Public Input

this make it clear you can have a multi-family in multi functional building

Submitter Information Verification

Submitter Full Name: Alfio Torrisi

Organization: master electrician

Street Address:

City:

State:

Zip:

Submittal Date: Sat Jul 29 09:13:25 EDT 2017

http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...

— Copyright Assignment

1, Alfio Torrisi, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Alfio Torrisi, and | agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature
that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

9/27/2017 11:13 AM
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I Q" IPuinc Input No. 574-NFPA 70-2017 [ New Definition after Definition: Energized. |
NFPA

Engineering Supervision

Performed by, or under the direct supervision of a licensed professional engineer or other qualified
persons engaged primarily in the design, installation, or maintenance of electrical systems

Statement of Problem and Substantiation for Public Input

The term "engineering supervision" is used approximately 34 times throughout the code, but what does it
really mean? Can any one perform the complicated ampacity calculations required in 310.15(C) for
example? Or should these be performed by an engineer? What about using cords in hazardous locations
as permitted by section 501.140(A)(2)? Would it be ok to allow the janitor to "supervise" these locations?
What about grounding and bonding of fences in accordance with 250.194(A)? It would be imperative to
have these installations and calculations supervised by a licensed professional engineer. This definition will
help give guidance as to the qualifications needed in order to be considered properly installed under
"engineering supervision".

Submitter Information Verification

Submitter Full Name: Russ Leblanc

Organization: Leblanc Consulting Services
Street Address:

City:

State:

Zip:

Submittal Date: Sat Apr 22 10:36:52 EDT 2017

— Copyright Assignment

I, Russ Leblanc, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Russ Leblanc, and | agree to be legally bound by the above Copyright Assignment and
the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

1of1l 9/27/2017 11:14 AM
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l »\) IPuinc Input No. 3212-NFPA 70-2017 [ New Article after 100 ]
NFPA

TITLE OF NEW CONTENT

Equipotential Plane. An area where wire mesh or other conductive elements are on, embedded in, or placed
under the walk surface within 75 mm (3 in.), bonded to all metal structures and fixed nonelectrical equipment
that may become energized, and connected to the electrical grounding system to prevent a difference in voltage
from developing within the plane

Statement of Problem and Substantiation for Public Input

Move the definition for Equipotential Plane from 682.2 and 547.2 to Article 100 of the NEC. The NEC Style Manual
states at 2.2.2.1 that Article 100 shall contain definitions of terms that appear in two or more articles of the NEC.

This request has been sent to the CMPs that oversee Article 682 and Article 547. Thy were asked to review the
wording of both definitions and develop language that is the same before moving to Article 100. The definitions as they
appear in the two articles are included below.

Article 682: Equipotential Plane. An area where wire mesh or other conductive elements are on, embedded in, or
placed under the walk surface within 75 mm (3 in.), bonded to all metal structures and fixed nonelectrical equipment
that may become energized, and connected to the electrical grounding system to prevent a difference in voltage from
developing within the plane.

Article 547: Equipotential Plane. An area where wire mesh or other conductive elements are embedded in or placed
under concrete, bonded to all metal structures and fixed nonelectrical equipment that may become energized, and
connected to the electrical grounding system to minimize voltage differences within the plane and between the planes,
the grounded equipment, and the earth.

This definition seems to be saying the same thing but differently worded. This introduces confusion into the NEC.
Since this appears in the definitions of Article 682 and Article 547 and reads practically the same, it should be relocated
to Article 100. This would bring clarity to the NEC as it relates to the usage of the term equipotential plane. This would
also have application for Article 680.

Submitter Information Verification

Submitter Full Name: Joseph Wages

Organization:

Street Address:

City:

State:

Zip:

Submittal Date: Mon Sep 04 08:51:09 EDT 2017

—— Copyright Assignment

1, Joseph Wages, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no
rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Joseph Wages, and | agree to be legally bound by the above Copyright Assignment and the terms and
conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature

1of1l 9/27/2017 11:14 AM
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I Q" IPuinc Input No. 15-NFPA 70-2017 [ New Article after 100 ]
NFPA

Exclusive Control (as applied to the installation of eletrical equipment).

The party responsible for the installation, maintaining, and reparing of the electrical equipment in
guestion.

Statement of Problem and Substantiation for Public Input

The term exclusive control is used in Articles 90.2(B)(4), 90.2(B)(5), 230.66 Exception, and 230.82(9). The
NFPA rules require any term used in more than one code article to be defined by the appropriate code
making panel. There are many meter-mounted accessories that are listed to be under the exclusive control
of the serving utility, like meter mounted transfer switches. Due to the term exclusive control not being
defined, it creates confusion on who is permitted to provide, install, or maintain the equipment in question.

An NFPA staff opinion to a Technical question that | submitted stated that exclusive control could be
defined as the party who is responsible for the installation, maintaining, and repairing the equipment in
guestion and this definition is appropriate. Additionally CMP-4 partially defined the term "exclusive control"
in the Second Correlating Revision No. 61-NFPA 70-2016, and the exception states that the equipment has
to be supplied by an electric utility.

Submitter Information Verification

Submitter Full Name: Brian Baughman
Organization: Generac Power Systems Inc
Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 20 15:24:25 EST 2017

—— Copyright Assignment

1, Brian Baughman, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Brian Baughman, and | agree to be legally bound by the above Copyright Assignment
and the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

1of1l 9/27/2017 11:15 AM



National Fire Protection Association Report

1of1l

I »" IPuinc Input No. 3636-NFPA 70-2017 [ Definition: Exposed (as applied to wiring
NFPA

methods). |

Exposed (as applied to wiring methods).

On or attached to the surface- or-behind-panels-designed-to-allow-access . (CMP-1)

Statement of Problem and Substantiation for Public Input
If it is behind a barrier, even if the barrier is designed to allow access, it is not exposed.

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 3623-NFPA 70-2017 [Definition: Concealed.]

Submitter Information Verification

Submitter Full Name: Alfio Torrisi

Organization: Master electrician

Street Address:

City:

State:

Zip:

Submittal Date: Wed Sep 06 15:45:37 EDT 2017

http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...

—— Copyright Assignment

1, Alfio Torrisi, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Alfio Torrisi, and | agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature
that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

9/27/2017 11:16 AM
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I Q" IPuinc Input No. 2695-NFPA 70-2017 [ Definition: Field Evaluation Body (FEB). ]
NFPA

Field Evaluation Body (FEB).

An organization or part of an organization that performs field evaluations of electrical or other
equipment. [790, 2012] (CMP-1)

Informational Note: NFPA 790, Standard for Competency of Third-Party Field Evaluation Bodies ,
provides guidelines for establishing the qualification and competency of a body performing field
evaluations in electrical products and assembles with electrical components.

Statement of Problem and Substantiation for Public Input

The term “Field Evaluation Body (FEB)" and the accompanying definition may not be clear to many users
of the NEC document. A new informational note will add clarity to those unfamiliar with the term and can
guide the user to another resource for additional information. Simply having the extracted text “[790,
2012]" after the definition may not provide enough information to the reader who may be wondering who
determines the qualifications of an FEB. Many AHJs believe that establishing FEB credentials are part of
the OSHA NRTL program and that a field evaluation is basically a mobile listing service.

This Public Input is submitted on behalf of UL's Electrical Council.

Submitter Information Verification

Submitter Full Name: Robert Osborne
Organization: UL LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Aug 25 09:51:53 EDT 2017

http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...

—— Copyright Assignment

I, Robert Osborne, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Robert Osborne, and | agree to be legally bound by the above Copyright Assignment
and the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

9/27/2017 11:16 AM
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I »" IPuinc Input No. 3414-NFPA 70-2017 [ Definition: Field Evaluation Body (FEB). ]
NFPA

Field Evaluation Body (FEB).

An organization or part of an organization that performs field evaluations of electrical or other
equipment. [790,2012 2015] (CMP-1)

Statement of Problem and Substantiation for Public Input
Update the referenced standard to the most current edition

Submitter Information Verification

Submitter Full Name: Michael Farrell 111
Organization: IBEW LU#8 Toledo,OH

Street Address:

City:

State:

Zip:

Submittal Date: Tue Sep 05 20:52:39 EDT 2017

— Copyright Assignment

I, Michael Farrell Ill, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Michael Farrell 1ll, and | agree to be legally bound by the above Copyright Assignment
and the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

1of1l 9/27/2017 11:17 AM
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l »\) IPuinc Input No. 628-NFPA 70-2017 [ Definition: Field Labeled (as applied to evaluated
NFPA

products... ]

Field Labeled (as applied to evaluated products).

Equipment or materials to which has been attached a label, symbol, or other identifying mark of an FEB
indicating the equipment or materials were evaluated and found to comply with requirements as described in an
accompanying field evaluation report. [NFPA 790-2018] (CMP-1)

Statement of Problem and Substantiation for Public Input

This definition is extracted text from NFPA 790. The action by the Code panel to not have the bracketed reference
based on Public Comment 917, which was to add the extracted reference notation, was incorrect. The second draft
panel statement that "The definition is no longer extracted" is incorrect and is not technical substantiation for the action
taken by the panel. Extracted text is required to be identified by the NFPA Manual of Style clause 2.3.2.10 and the
NFPA policy document on extracted text used in other documents.. The below copied text from NFPA 790 2014 and
the 2017 NEC show this to be exactly the same text.

NFPA 790 (2014 edition)

3.3.6 Field Labeled (as applied to evaluated products). Equipment or materials to which has been attached a label,
symbol, or other identifying mark of an FEB indicating the equipment or materials were evaluated and found to comply
with requirements as described in an accompanying field evaluation report.

2017 NEC

Field Labeled (as applied to evaluated products). Equipment or materials to which has been attached a label, symbol,
or other identifying mark of an FEB indicating the equipment or materials were evaluated and found to comply with
requirements as described in an accompanying field evaluation report. (CMP-1)

It should be noted that for the 2020 NEC, the reference to NFPA 790 should be the 2018 edition as submitted in this
public input.

Submitter Information Verification

Submitter Full Name: Charles Mello

Organization: cdcmello Consulting Llc

Street Address:

City:

State:

Zip:

Submittal Date: Mon May 01 13:24:19 EDT 2017

—— Copyright Assignment

I, Charles Mello, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no
rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Charles Mello, and | agree to be legally bound by the above Copyright Assignment and the terms and
conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature

9/27/2017 11:17 AM
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l »\' IPuinc Input No. 2595-NFPA 70-2017 [ New Definition after Definition: Festoon Lighting. ]
NFPA

TITLE OF NEW CONTENT

Field Evaluation. The process used to determine conformance with requirements for one-of-a-kind, limited
production, used, or modified products that are not listed or field labeled under a certification program. [790,

2018, 3.3.3

Statement of Problem and Substantiation for Public Input

This public input is to add the definition of “Field Evaluation” to Article 100 of the NEC. The term “field labeled” was
introduced in the 2017 NEC where the correct term should have been “field evaluation”. The term “field evaluation” as
extracted from NFPA 790 — 2018 and is being added to Article 100 to provide the definition of that term as being used
in text. In accordance with the NEC Style Manual paragraph 2.2.2.1 the correct location for this definition is in Article
100 since it is being used in multiple Articles in the NEC. Related public inputs are being made to 110.3 and the
various locations in the 2017 NEC where the term “field labeled” was used.

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 2614-NFPA 70-2017 [New Section after 110.3(C)]

Public Input No. 2600-NFPA 70-2017 [Section No. 230.66]
Public Input No. 2601-NFPA 70-2017 [Section No. 690.4(B)]
Public Input No. 2602-NFPA 70-2017 [Section No. 690.12(B)(2)]
Public Input No. 2604-NFPA 70-2017 [Section No. 692.6]

Public Input No. 2605-NFPA 70-2017 [Section No. 694.7(B)]
Public Input No. 2607-NFPA 70-2017 [Section No. 694.7(F)]
Public Input No. 2608-NFPA 70-2017 [Section No. 705.6]

Public Input No. 2610-NFPA 70-2017 [Section No. 705.170]
Public Input No. 2611-NFPA 70-2017 [Section No. 710.6]

Public Input No. 2612-NFPA 70-2017 [Section No. 691.5]

Submitter Information Verification

Submitter Full Name: Charles Mello

Organization: Cdcmello Consulting Llc

Street Address:

City:

State:

Zip:

Submittal Date: Mon Aug 21 13:32:09 EDT 2017

—— Copyright Assignment

I, Charles Mello, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no
rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Charles Mello, and | agree to be legally bound by the above Copyright Assignment and the terms and
conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature

1of2 9/27/2017 11:18 AM



National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...

2 of 2 9/27/2017 11:18 AM



National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...

I Q" IPuinc Input No. 3720-NFPA 70-2017 [ New Part after I. ]
NFPA

Field Evaluation. The process used to determine conformance with requirements for
one-of-a-kind, limited production, used, or modified products that are not listed or field
labeled under a certification program.

Statement of Problem and Substantiation for Public Input
The 2017 NEC introduced the terms Field Evaluation Body and Field Labeled. Both are commonly used in

conjunction with the term Field Evaluation. By adding this definition, it will complement the two existing
terms and provide clarity for the new proposed 110.3(D) section if accepted by the CMP.

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 3714-NFPA 70-2017 [New Section after 110.3] Definition

Submitter Information Verification

Submitter Full Name: Richard Hollander
Organization: City of Tucson

Street Address:

City:

State:

Zip:

Submittal Date: Wed Sep 06 18:19:07 EDT 2017

—— Copyright Assignment

I, Richard Hollander, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Richard Hollander, and | agree to be legally bound by the above Copyright Assignment
and the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

1of1l
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I Q\’ IPuinc Input No. 3161-NFPA 70-2017 [ Definition: Fitting. ]
NFPA

Fitting.

An accessory such as a locknut, bushing, or other part of a wiring system that is intended primarily
to perform a mechanical rather than an electrical function. (CMP-1)

Fixed Equipment. Electrical equipment that is firmly secured to the surface on which it is
mounted, and fastened in place.

Statement of Problem and Substantiation for Public Input

Electrical equipment is either fixed, portable, or mobile. Examples are microwave ovens, electrical power
generators, and so forth. A generator can be fastened in place - fixed; small enough to be lifted and place
in a pickup truck - portable; or mounted to a cart, trailer, or vehicle - mobile.

Fixed, portable, and mobile are all defined in Webster's Dictionary.

Mobile and Portable electrical equipment have specific definitions in Article 100 of the Code.

Fixed is not specifically defined in the Code.

Code instructors know what 'fixed' refers to, and train their apprentices as to what it means.

Fixed Electric Space Heating Equipment is addressed in Article 424.

However, many types of electrical equipment are fixed, such as motors, luminaires, transformers, etc. And,
all of these pieces of electrical equipment are utilized in portable and mobile configurations.

Logic would seem to say - add a definition for fixed electrical equipment.

Or, be consistent, and delete the definitions for portable and mobile electrical equipment from the NEC.
Why? Because all three definitions are already provided in the dictionary.

Submitter Information Verification

Submitter Full Name: Michael Weitzel
Organization:

Street Address:

City:

State:

Zip:

Submittal Date: Fri Sep 01 21:03:13 EDT 2017

— Copyright Assignment

I, Michael Weitzel, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Michael Weitzel, and | agree to be legally bound by the above Copyright Assignment
and the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature
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| W IPuinc Input No. 3981-NFPA 70-2017 [ Definition: Fitting. ]
NFPA

Fitting.

to-perform-a-mechanicalrather-than-an-electrical-function— A means for connecting raceway, cable
or cord to an enclosure, box, or raceway system or for connecting units or sections forming
structrual systems. (CMP-1)

Informational Note: Examples of fittings are; angle fitting, bushings, cable tray fittings, conduit
bodies, connectors, couplings, elbows;, expansion, expansion deflection, and deflection fittings;,
liguidtight conduit fittings, sealing fittings, hubs-locknuts, nipples, service-entrance heads,
threadless fittings, and transition couplings.

Statement of Problem and Substantiation for Public Input

The definition of a “Fitting” was revised to be reflect the actual meaning. The proposed “Fitting” definition
and informational note corresponds and expands upon the definition found in the Tri-National Standard for
Safety UL514B, CSA-C22.2 No. 18.3, NMX-J-017-ANCE Conduit, Tubing, and Cable Fittings.

Submitter Information Verification

Submitter Full Name: Vince Baclawski

Organization: Nema

Street Address:

City:

State:

Zip:

Submittal Date: Thu Sep 07 11:17:16 EDT 2017

—— Copyright Assignment

1, Vince Baclawski, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Vince Baclawski, and | agree to be legally bound by the above Copyright Assignment
and the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature
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I Q" IPuinc Input No. 421-NFPA 70-2017 [ Definition: Fitting. ]
NFPA

Fitting.
An accessory such as a locknut, bushing, or other part of a wiring system that is intended primarily
to perform a mechanical rather than an electrical function. (CMP-1)

Informational Note: Conduit support accessories are not considered “Fittings”. Sections
300.6 and 300.6(A) require support hardware to be constructed of materials suitable for the
environment for which they are to be installed.

Additional Proposed Changes

File Name Description Approved
Excerpt from the 2008 code cycle Report on

2007_ROP_Raceway_Straps.PNG v

Proposals

Statement of Problem and Substantiation for Public Input

Language is needed to clarify whether or not straps used for securing and/or supporting raceways are
required to be listed. XXX.6 of several articles state "'the particular conduit,' factory elbows, and associated
FITTINGS shall be listed." Article 100 defines fittings as a "part of a wiring system that is intended primarily
to perform a mechanical rather than an electrical function.” This seems to imply that raceway supports are
indeed fittings and therefore required to be listed. | then came across a 2007 Report on Proposals (from
the 2008 code cycle) that indicated otherwise.

Submitter Information Verification

Submitter Full Name: Steven Gibson

Organization: Western Oklahoma JATC
Street Address:

City:

State:

Zip:

Submittal Date: Thu Mar 30 08:50:56 EDT 2017

— Copyright Assignment

I, Steven Gibson, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Steven Gibson, and | agree to be legally bound by the above Copyright Assignment and
the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature
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I Q" IPuinc Input No. 3078-NFPA 70-2017 [ Definition: Identified (as applied to
NFPA

equipment). |

Identified (as applied to equipment).

Recognizable as suitable by marking, coloring, or information included in the manufacturer's
literature for the specific purpose, function, use, environment, application, and so forth, where
described in a particular Code requirement. (CMP-1)

Informational Note: Some examples of ways to determine suitability of equipment for a
specific purpose, environment, or application include investigations by a qualified testing
laboratory (listing and labeling), an inspection agency, or other organizations concerned with
product evaluation.

Statement of Problem and Substantiation for Public Input

There is significant debate about the word "identified" and its application within the NEC. Adding the
indicated language will make it clear that marking on the product or in the information provided by the
manufacturer can be used to determine if the product is suitable for the intended use.

Submitter Information Verification

Submitter Full Name: Christel Hunter

Organization: Cerro Wire

Street Address:

City:

State:

Zip:

Submittal Date: Thu Aug 31 12:48:56 EDT 2017

— Copyright Assignment
I, Christel Hunter, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this

have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Christel Hunter, and | agree to be legally bound by the above Copyright Assignment

signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |

and the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
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I Q\’ IPuinc Input No. 4330-NFPA 70-2017 [ New Part after I. ]
NFPA

Independent Power Producer

An independent power producer (IPP) or non-utility generator (NUG) is an entity, which is not a
public utility, but which owns facilities to generate electric power for sale to utilities and end users.

Statement of Problem and Substantiation for Public Input

The term Independent Power Producer (IPP) is used in two proposed Pls, one expanding the list of
exclusions to the NEC scope in 90.2, and the other in the scope of 694 (Wind Electric Systems).
The language quoted here is from Wikipedia:
https://fen.wikipedia.org/wiki/Independent_Power_Producer

If this definition is used in only one article, it should move to that article.
If used in more that one article, it should be moved to alphabetical order in Article 100.

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 3876-NFPA 70-2017 [Section No. 90.2(B)] definition is used in PI
Public Input No. 3875-NFPA 70-2017 [Section No. 694.1] definition is used in PI

Submitter Information Verification

Submitter Full Name: Robert Wills

Organization: Intergrid LLC

Affilliation: American Wind Energy Association
Street Address:

City:

State:

Zip:

Submittal Date: Thu Sep 07 21:32:58 EDT 2017

http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...

—— Copyright Assignment

1, Robert Wills, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Robert Wills, and | agree to be legally bound by the above Copyright Assignment and
the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature
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I Q" IPuinc Input No. 1084-NFPA 70-2017 [ Definition: In Sight From (Within Sight
NFPA

From, Within Sight). ]

In Sight From (Within Sight From, Within Sight).

Where this Code specifies that one equipment shall be “in sight from,” “within sight from,” or “within
sight of,” and so forth, another equipment, the specified equipment is to be visible (within the line of
sight) and not more than 15 m (50 ft) distant from the other. (CMP-1)

Statement of Problem and Substantiation for Public Input
The reason for the change is simply clarity.

Contractors love to argue what constitutes being "visible." Sometimes they like to argue that equipment
within 50-feet, but behind a corner is "visible." It is visible - but from a different location. In reality,
something being "visible" simply means that it isn't hidden, or that it isn't contained by the building finish.
Adding "within the line of sight" makes it perfectly clear to the contractor that the equipment must not be
greater than 50-feet away, but also must be in clear view. Please keep in mind that not all building officials
have an electrical background, and "visible" to them might not be the same as "visible" to us. That is also
why I'm asking for the change - it leaves no room for error or misinterpretation.

Submitter Information Verification

Submitter Full Name: Nick Sasso

Organization: State of Wyoming, www.electrical-code-expert.com
Street Address:

City:

State:

Zip:

Submittal Date: Wed Jun 28 15:29:54 EDT 2017

— Copyright Assignment

I, Nick Sasso, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Nick Sasso, and | agree to be legally bound by the above Copyright Assignment and
the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature
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I »" IPuinc Input No. 329-NFPA 70-2017 [ Definition: In Sight From (Within Sight From
NFPA

Within Sight). ]

In Sight From (Within Sight From, Within Sight).

Where this Code specifies that one equipment shall be “in sight from,” “within sight from,” or “within
sight of,” and so forth, another- other equipment, building or structure, the specified equipment is to
be visible and not more than 15 m (50 ft) distant from the other. (CMP-1)

Statement of Problem and Substantiation for Public Input

the requirement is also applied to buildings and structures, see section 702.12, the change to other
coincides with the word "other" in the last sentence.

Submitter Information Verification

Submitter Full Name: Alfio Torrisi

Organization: Master Electrician

Street Address:

City:

State:

Zip:

Submittal Date: Sat Mar 04 13:09:28 EST 2017

—— Copyright Assignment

1, Alfio Torrisi, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Alfio Torrisi, and | agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature
that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

1of1l

9/27/2017 11:25 AM



National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...

I Q" IPuinc Input No. 523-NFPA 70-2017 [ Definition: In Sight From (Within Sight From,
NFPA

Within Sight). ]

In Sight From (Within Sight From, Within Sight).

Where this Code specifies that one equipment shall be “in sight from,” “within sight from,” or “within
sight of,” and so forth, another equipment, the specified equipment is to be visible, without the use
of mirrors or transparent barriers and not more than 15 m (50 ft) distant from the other.(CMP-1)

Statement of Problem and Substantiation for Public Input

it is common to see the use of transparent barriers (glass windows,doors, etc.) to meet this requirement,
often this results in the travel path to be over 50 ft and with multiple variations like two rooms over but yet
still visible. what is next the use of mirrors?

Submitter Information Verification

Submitter Full Name: Alfio Torrisi

Organization: master electrician

Street Address:

City:

State:

Zip:

Submittal Date: Thu Apr 13 18:15:33 EDT 2017

—— Copyright Assignment

1, Alfio Torrisi, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Alfio Torrisi, and | agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature
that will, upon my submission of this form, have the same legal force and effect as a handwritten signature
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l »\) IPuinc Input No. 4127-NFPA 70-2017 [ New Article after 100 ]
NFPA

Integrated Photovoltaic (PV) System.

An _ac power producing unit consisting of field-assembled photovoltaic modules and other components suitable for
interconnection to other sources that is normally built in standardized sizes or types or connected as a complete system
and which includes design features to ensure non-interoperability with incompatible equipment, prevent improper
assembly, and to limit hazards from electrical shock, overcurrent, ground faults, arc faults, and short circuits.

Statement of Problem and Substantiation for Public Input
INTRODUCTION:

Currently, PV system components are made by various manufacturers, assembled in the field in accordance with the
NEC, and often require the oversight of professional engineering to ensure system safety, compatibility, reliability and
performance.

Integrated PV systems would be beneficial because standardization and integration of components would ensure
tighter quality control, reduce field variation, and be simpler to verify compliance with installation instructions and safety
standards. A fully integrated PV solution would incorporate modules, inverters, mounting system, metering, control
systems, wiring, grounding, and PV system disconnecting means. A new product definition would allow new product
standards to be created and regulate acceptable conditions for their use.

The purpose of these Pl's is to define a new product category — we are proposing the term “Integrated Photovoltaic
(PV) Systems”, and to develop code language that would regulate the use of such products. This will be a simpler
approach than pursuing numerous exceptions sprinkled throughout Article 690 and 705, and will be easier for AHJ's to
understand an implement. Generally speaking this would require that integrated PV systems be

. listed systems,

. suitable for interconnection,

. and subject to the interconnection requirements in Article 705

This change would treat system components as internal components subject to listing requirements and manufacturers’
installation instructions, but the requirements of Article 690 that apply to individual components would generally not
apply to the internal components.

SUBSTANTIATION:

A new definition is required for an emerging new product category that integrates multiple components that had
previously been separately defined, developed, tested, listed, and installed. This definition would clearly state that an
integrated system includes all components and wiring assemblies in the system from the array to the PV system
disconnect. The system would have to be listed as a complete system, and would have to include design features that
minimize the possibility of improper assembly in the field.

An integrated PV system would come in standard, finite configurations. For example, ac modules would use specific
wiring harnesses that connect the modules to a monitoring and control assembly that includes a PV system disconnect.
Proprietary or standardized tamper-resistant receptacles would be used to ensure that components of the system could
not be installed with incompatible equipment.

This definition should be in Article 100 as the definition will be used in both Article 690 and 705.

This definition differs from a consumer grade solar kit such as a lighting where the solar panel, battery and light are part
of the same factory assembly.

This definition is similar in concept to an appliance, but a PV system cannot be an appliance since it is not a utilization
load. As a power source, it is important that even integrated PV systems included features to minimize hazards
associated with shock, overcurrent, ground faults, arc faults, and short circuits. Incorporating all of these features into a
single listed system is the best way to ensure the system meets the highest standards for safety.
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New section 690.5 is proposed as a simpler approach than providing individual exceptions sprinkled throughout Article
690 and 705. While an integrated PV system would not be generally exempt from the requirements of Article 690,
consolidating the requirements in a single section would make it easier for AHJ's and other users of the NEC to
understand the requirements and distinctions between an integrated PV system and other types of PV systems.

690.5(A)(1) would require the entire system be listed as a system. While certain parts within the system may be
interchangeable (for example, the installer may choose a 10’ or a 20" wiring harness), all of the components should be
identified for their purpose within the system, and must include features to prevent improper assembly or combination
with incompatible equipment. This will be part of the listing and testing process.

690.5(A)(2) would require that all of the components used in the system be identified for their specific use within the
system. Beyond being part of the listing, individual components need to be identified so it is clear that they are part of
the system, and it is easy to identify their function within the system. The identification requirement is essential to
ensuring components are used according to their listing and that components of incompatible systems are not used
interchangeably.

690.5(A)(3) clarifies that the requirements pertaining to dc circuits do not apply to an integrated photovoltaic system.
This is parallel to the provision for ac modules. Since integrated PV systems would meet stricter standards than ac
modules alone, there is no reason to include dc circuit requirements for integrated PV systems.

690.5(A)(4) works in conjunction with 690.5(A)(2), which requires items in this list be identified as part of the system.
This section clarifies that each of these components should be examined to verify that they are part of the system and
approved for their application, but should not be required to meet any other requirements that do not otherwise apply to
an integrated PV system. For example, an ac wiring harness between the PV system disconnect and array in an
integrated PV system may use wiring methods or materials that are not otherwise specifically allowed for connections
between modules, but which meet listing requirements for ampacity, safety, and durability under the conditions of use.
When installed according to the product listing and instructions, such an assembly should be allowed even if it does not
meet the same requirements that would be imposed on a field-built assembly of conduit and wire. While a
common-sense approach to a listed system might allow this type of construction, enumerating the components will
reduce confusion.

690.5(A)(5) is required to ensure that integrated PV systems are limited to applications that would not be likely to
require additional levels of scrutiny or engineering review. This would prohibit the use of ballasted systems or
equipment

690.5(A)(6) defines the output of the complete system as an inverter output circuit. This is different from the existing
requirements for the calculation of overcurrent protection and wiring which is based on the output of individual inverters.
This change acknowledges that there could be integrated control schemes that limit output current, fix maximum output
current while provide flexibility on the input side (which is considered internal). This is important as a standardized
architecture requires flexibility to be practical for field applications

An integrated PV system should meet the strictest requirements for rapid shutdown, and should not require field
verification of functionality such as testing internal voltage of components or proximity of metallic components to the
system. 690.5(B) would specify that an integrated PV system must be listed as a rapid shutdown array. It would further
specify that the entire system would need to meet rapid shutdown requirements, meaning that it would not be
necessary to verify compliance within components of the system. This is a stricter requirement for rapid shutdown than
most other field integrated systems would have to meet.

The integrated PV system terminates at the PV system disconnecting means, which is also part of the system.
Connection to another source would be per the requirements of Article 705. 690.5(D) is necessary to clarify that the
integrated PV system is not exempt from other requirements, but since it is a part of a listed system there should be
additional requirements and clarification of the requirements. (2) specifies that a standardized component like a PV
system disconnect should clearly state whether or not it is suitable for connection to the supply side of the service
disconnecting means. This will make it easier for installers and inspectors to verify compliance. (3) allows a plug or
connector suitable for the application and listed as part of the system to be used as the disconnecting means for small
systems. This is similar to the allowance for generators below 15kW to use a plug in place of another disconnecting
means in Article 702 and 708.

690.5(D) Would require that all wiring methods between components be considered internal to the system as listed in

accordance with the Integrated PV System standard. Consolidation of wiring methods, component interconnections,
connector and access requirements into a product standard allows for AHJs to rely on the fact the methods with which
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the system was wired are designed, listed and compliant with the article 690.31 through 690.34 requirements. For
example, a wiring harness designed, constructed and listed with specific wire type, length, connectors and attachment
methods that meet all requirements in article 690.31 through 690.34, could only be used in conjunction with the listed
system and therefore internal to the system. See 690.5(A)(1)

690.5(E) Would require that all grounding components and methods within the integrated system be considered internal
to the system as defined by the product listing standard. The product listing shall meet the requirements of article
690.43, 690.45, and 690.46. In order to ensure that the integrated pv system maintains grounding and bonding
integrity, it must be connected to the premises grounding electrode system per article 690.47

690.5(F) clarifies that an integrated PV system is not exempt from the requirements of Article 705. It further clarifies that
any other wiring method that would be allowed in the NEC would be allowed for interconnection. These wiring methods
would not typically be a part of the listed system, but the requirements would be specified in the manufacturer's
instructions. For example, the wiring between the PV system disconnect and a breaker on the load side of the main
service disconnect would be field installed conventional wiring methods such as conduit and wire connected to a
breaker. The breaker would be sized based on the output of the system, which is defined for the system, and not the
individual components of the system.

A new exception at 705.70 would limit the requirement for an equipment disconnect or isolating means at an AC
module that is part of an integrated PV system. Other methods could be provided to enable serviceability of equipment
in an integrated PV system, and such components would be part of the listed system. For example, it is possible that
the “inverter” in an integrated PV system would not be independently serviceable, but that an entire assembly
consisting of ac module, mounting components and wiring harness would be serviced or replaced as a unit. In such a
system it is possible for controls to be integrated into the system to eliminate hazards, and such controls would be part
of the listed system.

SUMMARY:

The definition and regulation of a new product category will allow manufacturers to develop integrated PV systems
suitable for interconnection that are safer, more reliable, and easier to install. They will be less subject to field variation
due to installer skill, conditions of use, and product selection. The listing for this product category will demonstrate
compliance with safety requirements and make it easier for AHJ's to ensure the safety and reliability of installed
equipment.

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 4217-NFPA 70-2017 [New Section after 690.6] Sister Proposal
Public Input No. 4227-NFPA 70-2017 [Section No. 705.70] Sister Proposal

Submitter Information Verification

Submitter Full Name: Mark Albers

Organization: Sunpower

Street Address:

City:

State:

Zip:

Submittal Date: Thu Sep 07 14:57:31 EDT 2017
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—— Copyright Assignment

I, Mark Albers, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this Public
Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no rights,
including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is used.
Except to the extent that | may lack authority to make an assignment of content identified above, | hereby warrant that | am the author of this
Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Mark Albers, and | agree to be legally bound by the above Copyright Assignment and the terms and
conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature

Origin (from sources other than the submitter)

These proposals were written by Benjamin Wong, Dylan Benjamin, and Mark Albers from SunPower's Engineering Team.
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I Q" IPuinc Input No. 3077-NFPA 70-2017 [ Definition: Labeled. ]
NFPA

Labeled.

Equipment or materials te—\Aﬁh«teh—has-been-anaehed-a-wnh an attached Iabel symbol or other
|dent|fy|ng mark of a — : : s hay

Statement of Problem and Substantiation for Public Input
Since the criteria for the listing organization are included in the definition for "Listed", there is no need to
include them in the definition for "Labeled," and removing the extra language makes it easier to read and
understand this definition.

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 3074-NFPA 70-2017 [Definition: Listed.]

Submitter Information Verification

Submitter Full Name: Christel Hunter

Organization: Cerro Wire

Street Address:

City:

State:

Zip:

Submittal Date: Thu Aug 31 12:45:08 EDT 2017

— Copyright Assignment

I, Christel Hunter, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Christel Hunter, and | agree to be legally bound by the above Copyright Assignment
and the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

1of1l 9/27/2017 11:27 AM
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l »\) IPuinc Input No. 3148-NFPA 70-2017 [ Definition: Labeled. ]
NFPA

Labeled.

Equipment or materials to which has been attached a label, symbol, or other identifying mark of an organization
that is acceptable to the authority having jurisdiction and concerned with product evaluation, that maintains
periodic inspection of production of labeled equipment or materials, and by whose labeling the manufacturer
indicates compliance with appropriate standards or performance in a specified manner. (CMP-1)

Informational Note: When a listed product is of such a size, shape, material or surface texture that it is not
possible to apply legibly the complete label to the product, the complete label will appear on the smallest unit
container in which the product is packaged.

Additional Proposed Changes

File Name Description Approved
PC_532.pdf 70 _PC532 N

Statement of Problem and Substantiation for Public Input

NOTE: This Public Input appeared as “Reject but Hold” in Public Comment No. 532 of the (A2016) Second Draft Report
for NFPA 70 and per the Regs. at 4.4.8.3.1.

Substantiation: Based on CMP1's comment to Pl 881; “Labeling of listed equipment is not possible in all cases or
conditions such as if products are too small to be labeled or for some severe environmental conditions” and CMP 8's
comment to Pl 895; “Some Listed products are marked or require markings on the smallest shipping package” it
appears this informational note may to be necessary. Both the concerns of CMP1 and CMP 8 appear to be in
agreement with the substantiation of PI 881.

By adding this informational note, it explains to an AHJ that even though a section of the NEC may require a product to
be labeled, it is acceptable to have the label, symbol, or other identifying mark applied to the packaging or a tag in
some instances. Without this informational note, if interpreted verbatim by the AHJ, this definition requires the label,
symbol, or other identifying mark to be attached to the equipment or material. Without this informational note, AHJ's
may not accept a label that is affixed to the packaging where permitted by the certification organization.

Resolution: The inconsistent actions on Public Inputs to globally change the term “listed or labeled” to “listed and
labeled” resulted in multiple inconsistencies through the NEC and created conflicts with other Codes and Standards
that use the term. CMP-1 understands that the NEC Correlating Committee took action to develop a first revision that
restores the NEC rules using the term listed or labeled to how those rules appeared in the 2014 edition. CMP-1 also
understands that the NEC Correlating Committee has formed a Task Group to globally review the use of the term “listed
or labeled” throughout the NEC and determine a simplified solution that addresses the terms listed, labeled, and their
associated informational notes. The Task Group is to address the concerns and input from multiple qualified electrical
testing laboratories and work toward a simple solution that resides within Article 100 and perhaps Article 110. The work
of that task group is just getting started and may include proposed revisions to these existing definitions and associated
informational notes. CMP-1 recognizes it is premature to incorporate the proposed revisions and informational note at
this time.

Submitter Information Verification

Submitter Full Name: CMP ON NEC-PO1
Organization: Code-Making Panel 1
Street Address:

City:

State:

1of2 9/27/2017 11:28 AM
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Zip:
Submittal Date: Fri Sep 01 15:17:02 EDT 2017

—— Copyright Assignment

I, CMP ON NEC-PO01, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no
rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box I affirm that | am CMP ON NEC-PO01, and | agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Labeled.

Equipment or materials to which has been attached a label, symbol, or other identifying mark of an

l Q\) IPuinc Comment No. 532-NFPA 70-2015 [ Definition: Labeled. ]
NFPA

organization that is acceptable to the authority having jurisdiction and concerned with product evaluation, that

maintains periodic inspection of production of labeled equipment or materials, and by whose labeling the

manufacturer indicates compliance with appropriate standards or performance in a specified manner.

Informational Note:. When a listed product is of such a size, shape, material or surface texture that it is not

possible to apply leqgibly the complete label to the product, the complete label will appear on the smallest

container in which the product is packaged.

Additional Proposed Changes

File Name

Definition_Labeled_PC.JPG

Definition_Labeled PC_2.JPG

Based on CMP1's comment to Pl 881; “Labeling of listed equipment is not possible in all cases or conditions such as if
products are too small to be labeled or for some severe environmental conditions” and CMP 8's comment to Pl 895;
“Some Listed products are marked or require markings on the smallest shipping package” it appears this informational

Statement of Problem and Substantiation for Public Comment

Description
334.6 Requires NM cable to be listed, the UL Guide Information
indicates the UL Mark (Label) is on the attached tag, coll, reel, or on the
smallest unit container in which the product is packaged.

358.6 requires that EMT fittings are to be listed, the UL Guide
Information indicates that the UL symbol is on the product and the Mark
of UL is on the smallest unit container in which the product is

http://submittalsarchive.nfpa.org/TerraViewWeb/FormLaunch?id=/Terra...

Approved

note may to be necessary. Both the concerns of CMP1 and CMP 8 appear to be in agreement with the substantiation of

Pl 881.

By adding this informational note, it explains to an AHJ that even though a section of the NEC may require a product to

be labeled, it is acceptable to have the label, symbol, or other identifying mark applied to the packaging or a tag in
some instances. Without this informational note, if interpreted verbatim by the AHJ, this definition requires the label,
symbol, or other identifying mark to be attached to the equipment or material. Without this informational note, AHJ's
may not accept a label that is affixed to the packaging where permitted by the certification organization.

Related

Related Public Comments for This Document

Comment

Public Comment No.

1439-NFPA

70-2015 [Section No

. 770.179]

Public Comment No.

1123-NFPA

70-2015 [Section No.

314.28(E)(1)

Public Comment No.

1130-NFPA

70-2015 [Section No.

342.6]

Public Comment No.

1250-NFPA

70-2015 [Section No.

422.15(A)]

Public Comment No.

1251-NFPA

70-2015 [Section No.

422.50]

Public Comment No.

1131-NFPA

70-2015 [Section No.

344.6]

Relationship
This provides information that the label may be permitted to be on the
smallest unit container in which the product is packaged.

Addressed CMP 8 concerns that some listed products are marked or
require markings on the smallest shipping package.

Addresses concern that some listed products are marked or require
markings on the smallest shipping package.

This will address parts that may be to small to bear a label, symbol or
identifying mark.

This will address small parts.

Addresses concern that some listed products are marked or require
markings on the smallest shipping package.

9/1/2017, 11:23 AM
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Public Comment No. 1132-NFPA Addresses concern that some listed products are marked or require
70-2015 [Section No. 348.6] markings on the smallest shipping package.

Public Comment No. 1287-NFPA This addresses the committee concern of parts that are too small to be
70-2015 [Section No. 600.22(A)] labeled.

Public Comment No. 1289-NFPA This addresses the committee concern of parts that are too small to be
70-2015 [Section No. 600.23(A)] labeled.

Public Comment No. 1291-NFPA This addresses the committee concern of parts that are too small to be
70-2015 [Section No. 600.24(A)] labeled.

Public Comment No. 1294-NFPA This addresses the committee concern of parts that are too small to be
70-2015 [Section No. 600.42(H)] labeled.

Public Comment No. 1206-NFPA Addresses committee concern that some listed products are marked or
70-2015 [Section No. 353.6] require markings on the smallest shipping package.

Public Comment No. 1204-NFPA Addresses committee concern of some listed products are marked or
70-2015 [Section No. 350.6] require markings on the smallest shipping package.

Public Comment No. 1205-NFPA Addresses committee concern that some listed products are marked or
70-2015 [Section No. 352.6] require markings on the smallest shipping package.

Public Comment No. 1207-NFPA Addresses committee concern that some listed products are marked or
70-2015 [Section No. 354.6] require markings on the smallest shipping package.

Public Comment No. 1212-NFPA Addressed committee concern that some listed products are marked or
70-2015 [Section No. 356.6] require markings on the smallest shipping package.

Public Comment No. 1245-NFPA This will help AHJ's understand that some small parts may not actually bear
70-2015 [Section No. 393.6] a label, that the label may be permitted on the packaging of the part.

This PC addressed the concerns of the committee in reference to parts that
are too small to be labeled. Keep in mind that the definition of labeled also
includes symbols and identifying marks.

Public Comment No. 1247-NFPA
70-2015 [Section No. 410.6]

Public Comment No. 1233-NFPA Addressed committee concern that some listed products are marked or
70-2015 [Section No. 386.6] require markings on the smallest shipping package.

Public Comment No. 1214-NFPA Addressed commit concern that some listed products are marked or require
70-2015 [Section No. 358.6] markings on the smallest shipping package.

Public Comment No. 1216-NFPA Addressed committee concern that some listed products are marked or
70-2015 [Section No. 360.6] require markings on the smallest shipping package.

Public Comment No. 1221-NFPA Addressed committee concern that some listed products are marked or
70-2015 [Section No. 362.6] require markings on the smallest shipping package.

Public Comment No. 1223-NFPA
70-2015 [Section No.

Addressed committee concern that some listed products are marked or
require markings on the smallest shipping package.

376.56(B)(1)

Public Comment No. 1330-NFPA

70-2015 [Sections 411.4(A), Addresses the committed concern of parts that are too small to be labeled.
411.4(B)

Public Comment No. 1423-NFPA Provides information that a label may be permitted on a container in which
70-2015 [Section No. 725.135(A)] the product is packaged.

Public Comment No. 1429-NFPA Provides information that the label may be permitted on the container in
70-2015 [Section No. 760.135(A)] which on the product is packaged.

Public Comment No. 1241-NFPA Addressed committee concern that some listed products are marked or
70-2015 [Section No. 388.6] require markings on the smallest shipping package.

Public Comment No. 533-NFPA Addressed committee concern that some listed products are marked or
70-2015 [Section No. 355.6] require markings on the smallest shipping package.

Public Comment No. 1333-NFPA
70-2015 [Section No. 600.3]

Public Comment No. 1226-NFPA Addressed committee concerns that some listed products are marked or
70-2015 [Section No. 378.6] require markings on the smallest shipping package.

Addresses committee concern of parts that are too small to be labeled.

Related ltem
Public Input No. 881-NFPA 70-2014 [Section No. 110.3(B)]

2 of 3 9/1/2017, 11:23 AM
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Public Input No. 1072-NFPA 70-2014 [Definition: Labeled.]

Submitter Information Verification

Submitter Full Name: JEFFREY FECTEAU

Organization: UNDERWRITERS LABORATORIES LLC

Affilliation: UL
Street Address:

City:

State:

Zip:

Submittal Date: Thu Sep 03 20:36:54 EDT 2015

Committee Statement

Committee Rejected but held
Action:

http://submittalsarchive.nfpa.org/TerraViewWeb/FormLaunch?id=/Terra...

Resolution: The inconsistent actions on Public Inputs to globally change the term “listed or labeled” to “listed and
labeled” resulted in multiple inconsistencies through the NEC and created conflicts with other Codes and
Standards that use the term. CMP-1 understands that the NEC Correlating Committee took action to
develop a first revision that restores the NEC rules using the term listed or labeled to how those rules
appeared in the 2014 edition. CMP-1 also understands that the NEC Correlating Committee has formed
a Task Group to globally review the use of the term “listed or labeled” throughout the NEC and determine
a simplified solution that addresses the terms listed, labeled, and their associated informational notes.
The Task Group is to address the concerns and input from multiple qualified electrical testing laboratories
and work toward a simple solution that resides within Article 100 and perhaps Article 110. The work of
that task group is just getting started and may include proposed revisions to these existing definitions and
associated informational notes. CMP-1 recognizes it is premature to incorporate the proposed revisions

and informational note at this time.

— Copyright Assignment

copyright assignment.

I, JEFFREY FECTEAU, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Comment (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that |
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Comment in this or another similar or
derivative form is used. | hereby warrant that | am the author of this Public Comment and that | have full power and authority to enter into this

By checking this box | affirm that | am JEFFREY FECTEAU, and | agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon
my submission of this form, have the same legal force and effect as a handwritten signature

30f3
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I Q" IPuinc Input No. 632-NFPA 70-2017 [ New Article after 100 ]
NFPA

Layperson
One who is not a qualified person.

Statement of Problem and Substantiation for Public Input

The term unqualified person is now being used in some areas of the code, but from a legal perspective it
can be ruled as an undefined term. Stating that a person is "unqualified" does not necessarily equate to
the antithesis of a "Qualified Person."

We all want to avoid legal challenges whenever possible. That being said, if the CMP approves the
proposed language and adds "layperson” as a defined term, then it can be applied to other sections of
code as deemed necessary. Also the term "layperson” reads better than stating "other than the qualified
person” or "unqualified person."”

Submitter Information Verification

Submitter Full Name: Nick Sasso

Organization: State of Wyoming

Street Address:

City:

State:

Zip:

Submittal Date: Mon May 01 22:30:09 EDT 2017

http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...

— Copyright Assignment

I, Nick Sasso, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Nick Sasso, and | agree to be legally bound by the above Copyright Assignment and
the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

9/27/2017 11:29 AM
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l »\' IPuinc Input No. 3074-NFPA 70-2017 [ Definition: Listed. ]
NFPA

Listed.

Equipment, materials, or services that are certified for use in electrical installations and included in a list
published by an organization that

1) is acceptable to the authority having jurisdiction- and- ,
2) is concerned with evaluation of products or services,-that

3) maintains periodic inspection of production of listed equipment or materials or periodic evaluation of
services, and- whose listing-states-that either

4) provides a certification stating that the equipment, material, or service meets appropriate designated
standards or has been tested and found suitable for a specified purpose. (CMP-1)

Informational Note: The means for identifying listed equipment may vary for each organization concerned
with product evaluation, some of which do not recognize equipment as listed unless it is also labeled.
Use of the system employed by the listing organization allows the authority having jurisdiction to identify
a listed product.

Statement of Problem and Substantiation for Public Input
Certification is the process equipment and materials go through before being included in the published list.
Reformatting this definition into a list format makes it easier to read and understand the various components that are
required for a listed product.

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 3077-NFPA 70-2017 [Definition: Labeled.]

Submitter Information Verification

Submitter Full Name: Christel Hunter

Organization: Cerro Wire

Street Address:

City:

State:

Zip:

Submittal Date: Thu Aug 31 12:37:26 EDT 2017

—— Copyright Assignment

I, Christel Hunter, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no
rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box I affirm that | am Christel Hunter, and | agree to be legally bound by the above Copyright Assignment and the terms and
conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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I »" IPuinc Input No. 524-NFPA 70-2017 [ Definition: Live Parts. ]
NFPA

Live Parts.

Energized- Exposed energized conductive components. (CMP-1)

Statement of Problem and Substantiation for Public Input

The definition of "Live Parts" is not specific and could include insulated live parts such as a cable, that is
not the correct perspective when the code uses the term "Live Parts" it is referencing exposed live parts
and how to protect from the hazard. when the live parts are insulated the protection from contact is
through the insulation.

Submitter Information Verification

Submitter Full Name: Alfio Torrisi

Organization: master electrician

Street Address:

City:

State:

Zip:

Submittal Date: Thu Apr 13 18:43:38 EDT 2017

http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...

—— Copyright Assignment

1, Alfio Torrisi, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Alfio Torrisi, and | agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature
that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

9/27/2017 11:30 AM
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I Q" IPuinc Input No. 196-NFPA 70-2017 [ Definition: Location, Dry. ]
NFPA

Location, Dry.

A location not normally subject to dampness or wetness. A location classified as dry may be
temporarily subject to dampness or wetness through inadvertent or accidential contact with liguids,
as in the case of a building under construction or the spillage of liquids .

(CMP-1)

Statement of Problem and Substantiation for Public Input

On the NFPA Exchange Site the question was asked "What is a wet location?" Some of the responses
show that the code is not clear and unambiguous to all as it applies to what is considered an indoor wet
location. The accidental spillage of a liquid, like a 5 gallon water jug being swapped out on a water cooler
and saturating the floor, should not be considered an indoor wet location. The normal use of the space
shall be the sole determining factor if a location is dry, damp, or wet.

Submitter Information Verification

Submitter Full Name: Brian Baughman

Organization: Generac Power Systems Inc
Street Address:

City:

State:

Zip:

Submittal Date: Mon Feb 06 10:32:39 EST 2017

http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...

—— Copyright Assignment

I, Brian Baughman, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Brian Baughman, and | agree to be legally bound by the above Copyright Assignment
and the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

9/27/2017 12:49 PM
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I Q" IPuinc Input No. 1088-NFPA 70-2017 [ Definition: Location, Wet. |
NFPA

Location, Wet.

Installations underground or in concrete slabs or masonry in direct contact with the earth; in
locations subject to saturation with water or other liquids, such as vehicle washing areas; and in
unprotected locations exposed to weather. (CMP-1)

FPN:Products that have been investigated and Listed as suitable for Wet Location are suitable for
use in these locaions. An Ingress Protection rating is not equivalent to a Wet Location rating.

Statement of Problem and Substantiation for Public Input

Increased use of Ingress protection ratings from international standards cause confusion in the market
place, and can be interpreted as equivalent in performance. There is no correlation between the two rating
schemes.

Submitter Information Verification

Submitter Full Name: Jeffrey Roche

Organization: Kenall

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jun 30 10:16:41 EDT 2017

—— Copyright Assignment

1, Jeffrey Roche, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Jeffrey Roche, and | agree to be legally bound by the above Copyright Assignment and
the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

1of1l 9/27/2017 12:50 PM
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I Q\’ IPuinc Input No. 1064-NFPA 70-2017 [ New Article after 100 ]
NFPA

Physical Damage (Subject to).

Application of a force to electrical equipment, conductors, and raceways that damages the
equipment, conductors, or raceway to the point where replacement or repair of the equipment,
conductor, or raceway is required.

Informational Note: Applications of force include, but are not limited to, blows or strikes that cause
deformation of a metal enclourse or raceway, crushing force to metallic cable armor, and piercing or
laceration of the insulation of conductors, nonmetallic cables, and flexible cables and cords.

Statement of Problem and Substantiation for Public Input

The NEC uses the term "where subject to physical damage" throughout the code, however this term is not
defined and is open to interpretation by each authority having jurisdiction. The intent of the NEC is to have
all terms used throughout the code to be clear and unambiguous and not subjected to multiple
interpretations. Physical damage should be defined as any action that causes damage to equipment,
conductors or raceways that has an adverse effect on the safe operation and use of the equipment,
conductor, or raceway.

Submitter Information Verification

Submitter Full Name: Brian Baughman
Organization: Generac Power Systems Inc
Street Address:

City:

State:

Zip:

Submittal Date: Thu Jun 22 10:21:59 EDT 2017

—— Copyright Assignment

1, Brian Baughman, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Brian Baughman, and | agree to be legally bound by the above Copyright Assignment
and the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

1of1l 9/27/2017 12:50 PM
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I »" IPuinc Input No. 177-NFPA 70-2017 [ New Definition after Definition: Photovoltaic
NFPA

(PV) System. ]

TITLE OF NEW CONTENT Physical Damage,
Damage that may occur during normal surrounding activities

Statement of Problem and Substantiation for Public Input
the AHJ must have some reasonable anticipation of damage to occur during normal activity.

Submitter Information Verification

Submitter Full Name: Alfio Torrisi

Organization: Master Electrician

Street Address:

City:

State:

Zip:

Submittal Date: Sun Feb 05 12:43:19 EST 2017

—— Copyright Assignment

1, Alfio Torrisi, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Alfio Torrisi, and | agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature
that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

1of1l 9/27/2017 12:51 PM
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I Q" IPuinc Input No. 4202-NFPA 70-2017 [ Definition: Qualified Person. |
NFPA

Qualified Person.

One who has skills and knowledge related to the construction and operation of the electrical
equipment and installations and has received safety training to recognize and avoid the hazards
involved. (CMP-1)

Informational Note: Refer to NFPA 70E-2012 2018, Standard for Electrical Safety in the
Workplace, for electrical safety training requirements.

Statement of Problem and Substantiation for Public Input

Utilizing the most current version of NFPA 70E, the 2018 edition, will assist the user as well as make the
Informational Note accurate and up to date.
The 2018 edition of NFPA 70E will be in effect at the First Draft meetings and should be updated.

Submitter Information Verification

Submitter Full Name: Michael Farrell 111
Organization: IBEW LU#8 Toledo, OH

Street Address:

City:

State:

Zip:

Submittal Date: Thu Sep 07 16:24:17 EDT 2017

—— Copyright Assignment

I, Michael Farrell Ill, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Michael Farrell 11l, and | agree to be legally bound by the above Copyright Assignment
and the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature
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l »\' IPuinc Input No. 646-NFPA 70-2017 [ Definition: Qualified Person. ]
NFPA

Qualified Person.

One who has skills and knowledge related to the construction and operation of the electrical equipment and
electrical installations, and has- received safety training to recognize and avoid the hazards involved, proof of
which shall be made available to the AHJ upon request . (CMP-1)

Informational Note: Refer to NFPA 70E-2012, Standard for Electrical Safety in the Workplace, for
electrical safety training requirements.

Statement of Problem and Substantiation for Public Input

In many locations, an owner is allowed under state law to perform commercial work up to a certain valuation without
being licensed. They would not be able to calculate available fault current (110.24). There is nothing in the code
allowing the AHJ to request information as to whether or not the owner or other person doing the electrical work is a
qualified person. Speaking as an electrical inspector and certified building official, this change is desperately needed to

aid us in our duties.

If the new language is accepted, it may also encourage those who do not have the prerequisite knowledge and safety
training to obtain it, thereby increasing the demand for continuing education and subsequently the level of knowledge in
the field. The proposed language gives the definition "teeth." There are other definitions that require an action, such as
the definition of Special Permission which requires that all exceptions to NEC be given in writing.

Submitter Information Verification

Submitter Full Name: Nick Sasso

Organization: State of Wyoming

Street Address:

City:

State:

Zip:

Submittal Date: Wed May 03 22:46:38 EDT 2017

—— Copyright Assignment

I, Nick Sasso, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this Public
Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no rights,
including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is used. |
hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Nick Sasso, and | agree to be legally bound by the above Copyright Assignment and the terms and
conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature

1of1l 9/27/2017 12:52 PM



National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...

I Q" IPuinc Input No. 2794-NFPA 70-2017 [ New Part after I. ]
NFPA

Reconditioned Equipment that has been returned to safe and reliable service operating conditions
to extend the life of the product.

Statement of Problem and Substantiation for Public Input
A definition would help Code users understand the term added in the 2017 NEC in 110.21(A)(2).

(This was meant to be a new definition for Article 100, but showed up as a new Part.)

Submitter Information Verification

Submitter Full Name: Christel Hunter

Organization: Cerro Wire

Street Address:

City:

State:

Zip:

Submittal Date: Sat Aug 26 13:46:32 EDT 2017

— Copyright Assignment

I, Christel Hunter, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Christel Hunter, and | agree to be legally bound by the above Copyright Assignment
and the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature
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I »" IPuinc Input No. 1134-NFPA 70-2017 [ New Article after 100 ]
NFPA

TITLE OF NEW CONTENT
Please add a definition for "Securely Fastened" 'Not being able to move when normal force is
applied'.

Statement of Problem and Substantiation for Public Input

| have seen many people leave lock nuts on fittings and conduit straps loose. Adding a definition for
Securely Fastened should help with this.

Submitter Information Verification

Submitter Full Name: Jeff Miller

Organization: [ Not Specified ]

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jul 11 01:08:55 EDT 2017

http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...

—— Copyright Assignment

1, Jeff Miller, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright
in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and
intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or
another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that | have full power and
authority to enter into this copyright assignment.

By checking this box | affirm that | am Jeff Miller, and | agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature
that will, upon my submission of this form, have the same legal force and effect as a handwritten signature
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I Q\’ IPuinc Input No. 1665-NFPA 70-2017 [ Definition: Voltage to Ground. ]
NFPA

Voltage- to- Ground-, Grounded Systems

For grounded euteuﬂ:ssystems the circuit voItage—beMeen—the—gWe#eendue;er—and—ﬂqat—pemt—or

gwen—eendaetew»d—any—ether—een@*etgpef—the-emeuu -to- qround shall be the maximum voltaqe

between any ungrounded conductor and a grounded conductor.

Voltage-to-Ground, Ungrounded and Reference Grounded Systems

For ungrounded and reference grounded systems, the circuit voltage-to-ground shall be the
maximum voltage between any two conductors . (CMP-1)

Statement of Problem and Substantiation for Public Input

Split this definition so that it covers solidly grounded, and ungrounded and reference grounded systems as

identified in Article 690.

Submitter Information Verification

Submitter Full Name: Mike Holt

Organization: Mike Holt Enterprises Inc
Street Address:

City:

State:

Zip:

Submittal Date: Thu Aug 03 12:49:22 EDT 2017

http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...

—— Copyright Assignment

I, Mike Holt, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright
in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and

intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or
another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that | have full power and

authority to enter into this copyright assignment.
By checking this box | affirm that | am Mike Holt, and | agree to be legally bound by the above Copyright Assignment and the

terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature
that will, upon my submission of this form, have the same legal force and effect as a handwritten signature
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l »\' IPuinc Input No. 3410-NFPA 70-2017 [ Section No. 110.1 ]
NFPA

110.1 Scope.

This article covers general requirements for the examination and approval, installation and use, access to and
spaces about electrical conductors and equipment; enclosures intended for personnel entry; and tunnel
installations.

Informational Note: See Informative Annex J for information regarding ADA accessibility design.

Informational Note 2: For additional information regarding electrical safety |EEE 3007.3 Recommended Practice

for Electrical Safety in Industrial and Commercial Power Systems.

Statement of Problem and Substantiation for Public Input

The stronger the linkage between the NFPA and IEEE on electrical power technology the better. This document is one
of several that replaces content in ANSI/IEEE 241 Recommended Practice for Electric Power Systems in Commercial
Buildings -- the so-called “Gray Book”; and the ANSI/IEEE 141 Recommended Practice for Power Distribution for
Industrial Plants -- the so-called “Red Book”; both of which are now being sunsetted and superseded by 3007.3.

IEEE 3000 Standards Collection™ is the trademarked name of the family of industrial and commercial power systems
standards formerly known as IEEE Color Books. The IEEE 3000 Standards Collection overall includes the same
content as the Color Books that have been referenced into previous editions of the NEC but is now organized into
approximately 70 IEEE “dot” standards that cover specific technical topics.

This method of development, of capturing and quickly conveying leading practice from transactions among academic
experts and practitioners into our industry, supports the NFPA International mission of eliminating death, injury, property
and economic loss due to fire, electrical and related hazards. Details about this document is available at the link below:

https://standards.ieee.org/findstds/standard/3007.3-2012.html

Submitter Information Verification

Submitter Full Name: Michael Anthony
Organization: Standards Michigan

Street Address:

City:

State:

Zip:

Submittal Date: Tue Sep 05 20:22:43 EDT 2017

—— Copyright Assignment

I, Michael Anthony, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no
rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box I affirm that | am Michael Anthony, and | agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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l »\) IPuinc Input No. 3221-NFPA 70-2017 [ Section No. 110.3(A) ]
NFPA

(A) Examination.
In judging equipment, considerations such as the following shall be evaluated:
(1) Suitability for installation and use in conformity with the provisions of this Code

Informational Note No. 1: Equipment may be new, reconditioned, refurbished, or remanufactured.

Informational Note No. 2: Suitability of equipment use may be identified by a description marked on
or provided with a product to identify the suitability of the product for a specific purpose,
environment, or application. Special conditions of use or other limitations and other pertinent
information may be marked on the equipment, included in the product instructions, or included in
the appropriate listing and labeling information. Suitability of equipment may be evidenced by listing

or labeling.

(2) Mechanical strength and durability, including, for parts designed to enclose and protect other equipment,
the adequacy of the protection thus provided

(3) Wire-bending and connection space

(4) Electrical insulation

(5) Heating effects under normal conditions of use and also under abnormal conditions likely to arise in service
(6) Arcing effects

(7) Classification by type, size, voltage, current capacity, and specific use

(8) Renewal of parts or maintenance of equipment in accordance with manufacturer's instructions will
not create aaditial hazard to electrical workers.

(9) Other factors that contribute to the practical safeguarding of persons using or likely to come in contact with
the equipment

Statement of Problem and Substantiation for Public Input

There are inherent hazards when working on or around electrical equipment. That's part of what every electrically
qualified person accepts, and is aware of.

Installation of electrical equipment in accordance with the Code and manufacturer's instructions generally provides a
reasonably safe installation for those who use or maintain electrical equipment.

However, some foreign or electrical equipment that I've had to work with has been labeled by a OSHA - Approved
NRTL, and yet introduced hazards to workers when entering the enclosure.

For example, inside the enclosure of electrical UPS equipment that had 480-volt exposed bus bars sized 1/4 inch thick
by 1 1/2 inch wide, and 12" tall; installed directly above an enclosed panelboard that low-voltage instrumentation
technicians or plant operators require daily access to. NFPA 70E would require a qualified person to access the
enclosure, even to reach inside the enclosure door and operate a circuit breaker. The end user should not have to hire
electrically qualified persons to be their plant process operators. The manufacturer's design introduced a hazard, and
the NRTL labeled the equipment. The equipment was procured and installed and money is on the line to get the plant
operating. A formal complaint could be filed with the US Secretary of Labor and OSHA on the NRTL's labeling
practices, but that could take months or years to resolve. | have within the past year seen two pieces of different
equipment types of electrical equipment Approved by two different OSHA - Approved NRTL's with this issue - exposed
live parts, and operator interface devices that would require ready access by non-qualified persons, installed within the
same electrical enclosure.

Regulatory authorities will see this installation, and be concerned for worker safety. The manufacturer and contractor
vigorously assert that the equipment is labeled by an OSHA-Approved NRTL, and asks "Where in the Code is this
installation not permitted? As the AHJ, you are compelled to Approve it."

This added provision for consideration when judging electrical equipment will provide regulatory authorities additional
strength within Code text to point to when exercising Section 90.4 - Enforcement.
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Submitter Information Verification

Submitter Full Name: Michael Weitzel

Organization:

Street Address:

City:

State:

Zip:

Submittal Date: Mon Sep 04 12:29:17 EDT 2017

—— Copyright Assignment

I, Michael Weitzel, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no
rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box I affirm that | am Michael Weitzel, and | agree to be legally bound by the above Copyright Assignment and the terms and
conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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l »\) IPuinc Input No. 4145-NFPA 70-2017 [ Section No. 110.3(A) ]
NFPA

(A) Examination.

In judging equipment, considerations such as the following shall be evaluated:

(1) Suitability for installation and use in conformity with the provisions of this Code

Informational Note No. 1: Equipment may be new, reconditioned, refurbished, or remanufactured.

" NEMA Policy on Reconditioned Electrical Equipment” provides guidelines for determining
suitability of reconditioned, refurbished, or remanufactured equipment.

Informational Note No. 2: Suitability of equipment use may be identified by a description marked on
or provided with a product to identify the suitability of the product for a specific purpose,
environment, or application. Special conditions of use or other limitations and other pertinent
information may be marked on the equipment, included in the product instructions, or included in
the appropriate listing and labeling information. Suitability of equipment may be evidenced by listing
or labeling.

(2) Mechanical strength and durability, including, for parts designed to enclose and protect other equipment,
the adequacy of the protection thus provided

(3) Wire-bending and connection space

(4) Electrical insulation

(5) Heating effects under normal conditions of use and also under abnormal conditions likely to arise in service
(6) Arcing effects

(7) Classification by type, size, voltage, current capacity, and specific use

(8) Other factors that contribute to the practical safeguarding of persons using or likely to come in contact with
the equipment

Additional Proposed Changes

File Name Description Approved
NFPA_70_110.3_EB.pdf NFPA 70 110.3 proposed revision v

Statement of Problem and Substantiation for Public Input
Adding a reference clarifies categories and suitability of reconditioned, refurbished, or remanufactured equipment.

Submitter Information Verification

Submitter Full Name: EDWARD BYALIY
Organization: ROCKWELL AUTOMATION
Street Address:

City:

State:

Zip:

Submittal Date: Thu Sep 07 15:12:15 EDT 2017
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—— Copyright Assignment

I, EDWARD BYALLY, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no
rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box I affirm that | am EDWARD BYALLIY, and | agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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l »\) IPuinc Input No. 4350-NFPA 70-2017 [ Section No. 110.3(A) ]

NFPA

(A) Examination.

In judging equipment, considerations such as the following shall be evaluated:

1)

)

®)
(4)
(6)
(6)
@)
(8)

Suitability for installation and use in conformity with the provisions of this Code

Informational Note No. 1: Equipment may be new, reconditioned, refurbished, or remanufactured.

Informational Note No. 2:

industry standard are available for guidelines for reconditioning of equipment: PEARL EERS)
Professional Electrical Apparatus Reconditioning League ELECTRICAL EQUIPMENT
RECONDITIONING STANDARD for Electrical Apparatus and Equipment used in Commercial and
Industrial Applications

Informational Note No 3: Suitability of equipment use may be identified by a description marked on
or provided with a product to identify the suitability of the product for a specific purpose,
environment, or application. Special conditions of use or other limitations and other pertinent
information may be marked on the equipment, included in the product instructions, or included in
the appropriate listing and labeling information. Suitability of equipment may be evidenced by listing

or labeling.

Mechanical strength and durability, including, for parts designed to enclose and protect other equipment,
the adequacy of the protection thus provided

Wire-bending and connection space

Electrical insulation

Heating effects under normal conditions of use and also under abnormal conditions likely to arise in service
Arcing effects

Classification by type, size, voltage, current capacity, and specific use

Other factors that contribute to the practical safeguarding of persons using or likely to come in contact with
the equipment

Statement of Problem and Substantiation for Public Input

Industry standards are now available for the reconditioning of electrical equipment. Professional Electrical Apparatus
Reconditioning League ELECTRICAL EQUIPMENT RECONDITIONING STANDARD for Electrical Apparatus and
Equipment used in Commercial and Industrial Applications.

Sine this is a newer standard this should be noted in the NEC

Submitter Information Verification

Submitter Full Name: Howard Herndon

Organization: SouthWest Electritech Service
Street Address:

City:
State:
Zip:

Submittal Date: Thu Sep 07 23:32:55 EDT 2017
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—— Copyright Assignment

I, Howard Herndon, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no
rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box I affirm that | am Howard Herndon, and | agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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l »\) IPuinc Input No. 3150-NFPA 70-2017 [ Section No. 110.3(B) ]
NFPA

(B) Installation and Use.

Listed or- and labeled equipment shall be installed and used in accordance with any instructions included in the
listing er-and labeling.

Additional Proposed Changes

File Name Description Approved
PC_531.pdf 70 _PC531 v

Statement of Problem and Substantiation for Public Input

NOTE: This Public Input appeared as “Reject but Hold” in Public Comment No. 531 of the (A2016) Second Draft Report
for NFPA 70 and per the Regs. at 4.4.8.3.1.

Substantiation: UL recognizes the Correlating Committee created a global First Correlating Revision (FCR) which
directed that in all locations where the term “and labeled” was added after “listed” during the First Revision Stage, the
words “and labeled” after “listed” be deleted, returning to previous text. UL understands that the Correlating Committee
appointed a task group to address several issues involving the use of the terms “listed” and “labeled,” most importantly,
to clarify and establish a distinction between the terms “listed” and “labeled” which are often used interchangeably. UL
supports the need for this task group. However, UL does not expect the work of this task group to affect the 2017 NEC
regarding the issue of “listed and labeled.” As such, UL is submitting comments to request that the words “and labeled”
be added in various locations throughout the Code for the reasons expressed in the public inputs UL submitted on this
issue. UL believes that these revisions will address an ongoing problem that should not wait until the 2020 NEC for
resolution.

Subsequent to the Public Input Code Panel Meetings, UL has discussed this issue with its Electrical Council whose
membership includes many AHJs. The proposed revisions to the NEC received general support from the membership.
This issue was also discussed at a NEMA — NRTLs Forum held on August 14, 2015 at NEMA Headquarters. UL
reiterated its support for the proposed revisions. The NRTLs represented at the meeting voiced no objection to the
proposals.

The rationale for the revision was simple, to provide information to the AHJ regarding the suitability of equipment they
encounter. The mark on the product is the manufacturer’s attestation that the product is in compliance with the
appropriate standard. NRTL's conduct factory surveillance of products, surveillance is one method to validate the
manufacturer’s attestation. Should a product be found not to be compliant the manufacturer has the option of
removing the mark and shipping the product without the mark, or holding the shipment and bringing the product into
compliance. In either case the “Listing” is not impacted, as the “listing” is created at the completion of the “original”
certification of the product and indicates the authorization but not the mandate to label products. So the only true way
an AHJ can determine whether the product he is seeing is compliant with the applicable standard is via a label on the
product. Taking it one step further, listings change with time. It is quite possible that a “listing” has been withdrawn;
however labeled product may still be available for sale. Should equipment that is labeled, but not listed, be deemed
acceptable? Based on the NEC definitions, it is possible to have a product that meets the Article 100 definition of listed
but the testing organization made the manufacture remove the label for a non-compliance issue.

As for the concerns of products that are too small to be labeled, the definition of labeled is not limited to an actual label,
it also includes symbols, or other identifying marks. The Safety Standards which define the listing requirements do not
address labeling of products as defined by Article 100. As a general rule, NRTL's do not consider a product as being
listed unless it is also labeled. The UL White Book states that “Only those products bearing the appropriate UL Mark
and the company's name, trade name, trademark or other authorized identification should be considered as being
covered by UL's Certification, Listing, Classification and Follow-Up Service. The UL Mark provides evidence of listing or
labeling, which may be required by installation codes or standards.” Again the requirements for the UL Mark are not a
Safety Standard requirement, they are a UL requirement and the only way to show that a product is UL Certified
(Listed); other NRTL's have similar requirements.
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Resolution: The inconsistent actions on Public Inputs to globally change the term “listed or labeled” to “listed and
labeled” resulted in multiple inconsistencies through the NEC and created conflicts with other Codes and Standards
that use the term. CMP-1 understands that the NEC Correlating Committee took action to develop a first revision that
restores the NEC rules using the term listed or labeled to how those rules appeared in the 2014 edition. CMP-1 also
understands that the NEC Correlating Committee has formed a Task Group to globally review the use of the term “listed
or labeled” throughout the NEC and determine a simplified solution that addresses the terms listed, labeled, and their
associated informational notes. The Task Group is to address the concerns and input from multiple qualified electrical
testing laboratories and work toward a simple solution that resides within Article 100 and perhaps Article 110. The work
of that task group is just getting started and may include proposed revisions to these existing definitions and associated
informational notes. CMP-1 recognizes it is premature to incorporate the proposed revisions and informational note at
this time.

Submitter Information Verification

Submitter Full Name: CMP ON NEC-P01
Organization: Code-Making Panel 1

Street Address:

City:

State:

Zip:

Submittal Date: Fri Sep 01 15:23:46 EDT 2017

—— Copyright Assignment

I, CMP ON NEC-PO01, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no
rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box I affirm that | am CMP ON NEC-P01, and | agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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l Q\) IPuinc Comment No. 531-NFPA 70-2015 [ Section No. 110.3(B) ]
NFPA

(B) _lInstallation and Use.

Listed-or- Listed and labeled equipment shall be installed and used in accordance with any instructions
included in the listing-or- listing and labeling.

Additional Proposed Changes

File Name Description Approved
ETL Essential Guide to

Product Testing & Certification

2014/2015 North American

Edition. See document pages

numbered 5, 8 and 10 where

ETL requires products to bear

their certification label to be

considered as listed.

Essential_Guide_to_Product_Testing_and_Certification_NOV_2014.pdf

Statement of Problem and Substantiation for Public Comment

UL recognizes the Correlating Committee created a global First Correlating Revision (FCR) which directed that in all
locations where the term “and labeled” was added after “listed” during the First Revision Stage, the words “and labeled”
after “listed” be deleted, returning to previous text. UL understands that the Correlating Committee appointed a task
group to address several issues involving the use of the terms “listed” and “labeled,” most importantly, to clarify and
establish a distinction between the terms “listed” and “labeled” which are often used interchangeably. UL supports the
need for this task group. However, UL does not expect the work of this task group to affect the 2017 NEC regarding the
issue of “listed and labeled.” As such, UL is submitting comments to request that the words “and labeled” be added in
various locations throughout the Code for the reasons expressed in the public inputs UL submitted on this issue. UL
believes that these revisions will address an ongoing problem that should not wait until the 2020 NEC for resolution.

Subsequent to the Public Input Code Panel Meetings, UL has discussed this issue with its Electrical Council whose
membership includes many AHJs. The proposed revisions to the NEC received general support from the membership.
This issue was also discussed at a NEMA — NRTLs Forum held on August 14, 2015 at NEMA Headquarters. UL
reiterated its support for the proposed revisions. The NRTLs represented at the meeting voiced no objection to the
proposals.

The rationale for the revision was simple, to provide information to the AHJ regarding the suitability of equipment they
encounter. The mark on the product is the manufacturer’s attestation that the product is in compliance with the
appropriate standard. NRTL's conduct factory surveillance of products, surveillance is one method to validate the
manufacturer’s attestation. Should a product be found not to be compliant the manufacturer has the option of
removing the mark and shipping the product without the mark, or holding the shipment and bringing the product into
compliance. In either case the “Listing” is not impacted, as the “listing” is created at the completion of the “original”
certification of the product and indicates the authorization but not the mandate to label products. So the only true way
an AHJ can determine whether the product he is seeing is compliant with the applicable standard is via a label on the
product. Taking it one step further, listings change with time. It is quite possible that a “listing” has been withdrawn;
however labeled product may still be available for sale. Should equipment that is labeled, but not listed, be deemed
acceptable? Based on the NEC definitions, it is possible to have a product that meets the Article 100 definition of listed
but the testing organization made the manufacture remove the label for a non-compliance issue.

As for the concerns of products that are too small to be labeled, the definition of labeled is not limited to an actual label,
it also includes symbols, or other identifying marks. The Safety Standards which define the listing requirements do not
address labeling of products as defined by Article 100. As a general rule, NRTL's do not consider a product as being
listed unless it is also labeled. The UL White Book states that “Only those products bearing the appropriate UL Mark
and the company's name, trade name, trademark or other authorized identification should be considered as being
covered by UL's Certification, Listing, Classification and Follow-Up Service. The UL Mark provides evidence of listing or
labeling, which may be required by installation codes or standards.” Again the requirements for the UL Mark are not a
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Safety Standard requirement, they are a UL requirement and the only way to show that a product is UL Certified

(Listed); other NRTL's have similar requirements.

Related Item

Public Input No. 881-NFPA 70-2014 [Section No. 110.3(B)]

Public Input No. 1072-NFPA 70-2014 [Definition: Labeled.]

Submitter Information Verification

Submitter Full Name: JEFFREY FECTEAU

Organization: UNDERWRITERS LABORATORIES LLC

Affilliation: UL
Street Address:

City:

State:

Zip:

Submittal Date: Thu Sep 03 20:21:39 EDT 2015

Committee Statement

Committee Rejected but held
Action:

Resolution: The inconsistent actions on Public Inputs to globally change the term “listed or labeled” to “listed and
labeled” resulted in multiple inconsistencies through the NEC and created conflicts with other Codes and
Standards that use the term. CMP-1 understands that the NEC Correlating Committee took action to
develop a first revision that restores the NEC rules using the term listed or labeled to how those rules
appeared in the 2014 edition. CMP-1 also understands that the NEC Correlating Committee has formed
a Task Group to globally review the use of the term “listed or labeled” throughout the NEC and determine
a simplified solution that addresses the terms listed, labeled, and their associated informational notes.
The Task Group is to address the concerns and input from multiple qualified electrical testing laboratories
and work toward a simple solution that resides within Article 100 and perhaps Article 110. The work of
that task group is just getting started and may include proposed revisions to these existing definitions and
associated informational notes. CMP-1 recognizes it is premature to incorporate the proposed revisions

and informational note at this time.

— Copyright Assignment

copyright assignment.

I, JEFFREY FECTEAU, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Comment (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that |
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Comment in this or another similar or
derivative form is used. | hereby warrant that | am the author of this Public Comment and that | have full power and authority to enter into this

By checking this box | affirm that | am JEFFREY FECTEAU, and | agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon
my submission of this form, have the same legal force and effect as a handwritten signature
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l »\) IPuinc Input No. 3162-NFPA 70-2017 [ Section No. 110.3(B) ]
NFPA

(B) Installation and Use.

Listed or labeled equipment shall be installed and used in accordance with any instructions included in the
listing or labeling.

Informational Note: Following manufacturer's instructions for maintenance of electrical equipment is an integral
part of worker safety and industry practice toward reduction of arc-flash injuries to personnel. See NFPA
70E-2015, Standard For Electrical Safety in the Workplace for further guidance on maintenance practices.

Statement of Problem and Substantiation for Public Input

With a lot of talented people from all walks of life, NFPA has produced three very fine and useful documents for the
electrical industry.

NFPA 70 - install the work safely;

NFPA 70E - perform the work safely; and

NFPA 70B - maintain the equipment safely.

These three documents are similar to three legs on a stool, and all are equally important.

Safety professionals have proven that properly maintained electrical equipment greatly improves worker safety. For
example, overcurrent devices that have not been maintained in accordance with the manufacturer's instructions and
NFPA 70E have exploded when a worker tried to operate them, and caused fatalities.

Simple things such as enclosure covers and doors not properly secured and fastened in place have become projectiles
with human beings in their path, and severe injuries to personnel have occurred. Switch mechanisms that have
endured heavy use may require lubrication, tightening, or adjustment, or contain broken parts, so that only the switch
blades for two of three phases actually open, and one phase of the switch is still open, and the load side of the switch is
still energized.

The addition of this new Informational Note will be useful if it causes even one electrical worker to pay attention as to
how electrical equipment that they work on is maintained, and if not, to stop work, avoid a hazard, and speak with their
supervision.

Submitter Information Verification

Submitter Full Name: Michael Weitzel
Organization:

Street Address:

City:

State:

Zip:

Submittal Date: Fri Sep 01 21:28:11 EDT 2017

—— Copyright Assignment

I, Michael Weitzel, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no
rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Michael Weitzel, and | agree to be legally bound by the above Copyright Assignment and the terms and
conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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I Q" IPuinc Input No. 3201-NFPA 70-2017 [ Section No. 110.3(B) ]
NFPA

(B) Installation- and-Use-

Listed or labeled equipment shall be installed and-used- in accordance with any-instructions
included-in-the listing-or-labeling- manufacterer's installation requirements

Statement of Problem and Substantiation for Public Input

As written, 110.3(B) is not enforceable or even able to be complied with. The "...instructions included in the
listing or labeling" are only available to the manufacturer and the Nationally Recognized Testing Laboratory
(NRTL). Many AHJs utilize the UL White book to determine compliance with this section (for UL listings
only). Some AHJs interpret this to mean any information on a manufacturer's website. |

110.3(B) currently includes the word "use," but use is outside the scope of this Code. This Code is for
installations.

Submitter Information Verification

Submitter Full Name: Eric Stromberg

Organization: Los Alamos National Laboratory
Affilliation: Self

Street Address:

City:

State:

Zip:

Submittal Date: Sun Sep 03 18:29:56 EDT 2017

— Copyright Assignment

I, Eric Stromberg, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Eric Stromberg, and | agree to be legally bound by the above Copyright Assignment
and the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature
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I Q" IPuinc Input No. 3727-NFPA 70-2017 [ Section No. 110.3(C) |
NFPA

(C) _Listing.

Product testing, evaluation, and listing (product certification) shall be performed by recognized
qualified electrical testing laboratories and shall be in accordance with applicable product standards
recognized as achieving equivalent and effective safety for equipment installed to comply with this
Code.

Informational Note No 1 : The Occupational Safety and Health Administration (OSHA)
recognizes qualified electrical testing laboratories that perform evaluations, testing, and
certification of certain products to ensure that they meet the requirements of both the
construction and general industry OSHA electrical standards. If the listing (product
certification) is done under a qualified electrical testing laboratory program, this listing mark
signifies that the tested and certified product complies with the requirements of one or more
appropriate product safety test standards.

Informational Note No. 2: Informative Annex A contains a list of product safety standards about
which ¢ ode requirements have been based.

Statement of Problem and Substantiation for Public Input

Section 110.3(C) is a new requirement for 2017 stating listing shall be in accordance with applicable
product standards. Adding a new Informational Note will advise the user of a way to identify product
standards that have already been determined as aligning with code requirements.

Submitter Information Verification

Submitter Full Name: Richard Hollander
Organization: City of Tucson

Street Address:

City:

State:

Zip:

Submittal Date: Wed Sep 06 18:36:27 EDT 2017

— Copyright Assignment

I, Richard Hollander, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Richard Hollander, and | agree to be legally bound by the above Copyright Assignment
and the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature
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l »\) IPuinc Input No. 2614-NFPA 70-2017 [ New Section after 110.3(C) ]
NFPA

TITLE OF NEW CONTENT

(D) Field Evaluations. Field Evaluations shall be performed by recognized qualified electrical Field Evaluation
Bodies (FEB) and shall be completed in accordance with applicable product standards recognized as achieving
equivalent and effective safety for equipment installed to comply with this Code . In addition to any field
evaluation label, field evaluation reports shall be provided to the FEB client and the Authority Having
Jurisdiction.

Informational Note: International Accreditation Services (IAS) as well as many cities, counties and states
provides recognitions of FEBs that perform field evaluations of certain products to ensure that they meet the
requirements of the applicable product safety standards. These recognitions are done either from adoption and
implementation of NFPA 790 or referencing NFPA 790 as criteria for qualification in local policies and
procedures. If the field evaluation is done by a qualified electrical FEB program, the field applied evaluation
label signifies that the evaluated product complies with the requirements of one or more appropriate product
safety test standards as detailed in the accompanying engineering report.

Statement of Problem and Substantiation for Public Input

Just like recognizing suitable testing laboratories for listing of products and equipment in 110.3(C), those entities
conducting a field evaluation need to be recognized as having the ability to properly complete the field evaluation. This
recognition should utilize the NFPA 790 standard for that recognition and the FEB should be using procedures
developed using the guidance from NFPA 791. By placing this into the general requirements of the Code, wherever
field evaluations are indicated as an alternative or where any AHJ allows a field evaluation to be conducted, there are
fundamental requirements for the AHJ to enforce and the user to rely upon. The informational note provides additional
guidance and resources for the user to comply with the requirements of the section.

Submitter Information Verification

Submitter Full Name: Charles Mello

Organization: Cdcmello Consulting Llc

Street Address:

City:

State:

Zip:

Submittal Date: Mon Aug 21 14:52:19 EDT 2017

—— Copyright Assignment

I, Charles Mello, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no
rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Charles Mello, and | agree to be legally bound by the above Copyright Assignment and the terms and
conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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I Q" IPuinc Input No. 595-NFPA 70-2017 [ New Section after 110.32 ]
NFPA

110.32(B) Clear Spaces.

Working space required by this section shall not be used for storage. When normally enclosed live
parts are exposed for inpection or servicing, the working space, if in a passageway or general open
space, shall be suitably guarded.

Statement of Problem and Substantiation for Public Input

The NEC presently does not address storage within the clear working space for >1000 volt conditions. The
proposed text is taken verbatim from the <1000 volt - 110.26(B). OSHA does not permit storage within the
required clear spaces for >600 volt.

The proposed text would make the >1000 volt requirements match the <1000 volt requirements. The
proposed text would bring the NEC into conformance with OSHA 1910.303(g) and 1910.303(h).

Submitter Information Verification

Submitter Full Name: Carl Johnson Il

Organization: AVCON, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Tue Apr 25 17:41:20 EDT 2017

— Copyright Assignment

I, Carl Johnson I, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Carl Johnson I, and | agree to be legally bound by the above Copyright Assignment
and the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature
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I Q" IPuinc Input No. 1375-NFPA 70-2017 [ Section No. 110.4 ]
NFPA

110.4 Voltages.

Throughout this Code, the voltage considered shall be that at which the circuit operates.- Fhe

Statement of Problem and Substantiation for Public Input

The deleted wording cannot be complied with for many motors. Motors are not typically rated at the
nominal system voltage. For example, motors used on a system having a nominal voltage of 480 are rated
at 460 volts on the nameplate. The current wording prohibits the use of most commonly used motors.

Submitter Information Verification

Submitter Full Name: Don Ganiere

Organization: [ Not Specified ]

Street Address:

City:

State:

Zip:

Submittal Date: Thu Jul 27 13:22:47 EDT 2017

— Copyright Assignment

I, Don Ganiere, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Don Ganiere, and | agree to be legally bound by the above Copyright Assignment and
the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature
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I Q" IPuinc Input No. 1485-NFPA 70-2017 [ Section No. 110.4 ]
NFPA

110.4 Voltages and Ampere .

(A) Voltage. Throughout this Code, the voltage considered shall be that at which the circuit
operates. The voltage rating of electrical equipment shall not be less than the nominal voltage of a
circuit to which it is connected. Unless other voltages are specified, for purposes of calculating
branch-circuit and feeder loads, nominal system voltages of 120, 120/240, 208Y/120, 240, 347,
480Y/277, 480, 600Y/347, and 600 volts shall be used.

(B) Fractions of an Ampere. Calculations shall be permitted to be rounded to the nearest whole
ampere, with decimal fractions smaller than 0.5 dropped.

Statement of Problem and Substantiation for Public Input

Relocate the rules related to system voltage and rounding from Article 220 Calculations [220.5(B)], to
Article 110 General Requirements [110.6] so that it's clear that these requirements apply in ‘general’ not
just to those applications contained in Article 220. For example, if one does a conductor ampacity
calculation in Article 310, do the rounding rules apply? Let's make it clear that they do.

Submitter Information Verification

Submitter Full Name: Mike Holt

Organization: Mike Holt Enterprises Inc
Street Address:

City:

State:

Zip:

Submittal Date: Tue Aug 01 10:06:01 EDT 2017

— Copyright Assignment

I, Mike Holt, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright
in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and
intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or
another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that | have full power and
authority to enter into this copyright assignment.

By checking this box | affirm that | am Mike Holt, and | agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature
that will, upon my submission of this form, have the same legal force and effect as a handwritten signature
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I Q\’ IPuinc Input No. 3522-NFPA 70-2017 [ Section No. 110.4 ]
NFPA

110.4 Voltages.

Throughout this Code, except where otherwise noted, the voltage considered shall be that at which
the circuit operates. The voltage rating of electrical equipment shall not be less than the nominal
voltage or the calculated maximum voltage of a circuit to which it is connected.

Informational Note : _Some direct current electrical power systems, including photovoltaic power
systems and energy storage systems, operate over a wide range of voltages that can range from
near zero to a significantly higher voltage (i.e. 600V, 1000V, or 1500V). The operating voltage
depends on several environmental factors and internal system operating parameters and there is
no nominal voltage specified for these systems. _Articles 690 and 706 establish how these
maximum voltages are determined and equipment requirements for these systems.

Statement of Problem and Substantiation for Public Input

Not all electrical systems have a nominal voltage and 110.4 does not address these situations. PV
systems, especially in the dc circuits, do not have a nhominal voltage. The operating voltage varies widely
and depends on the intensity of the sunlight (irradiance), the temperatures of the PV modules, and the
applied load. Calculations are used to determine the maximum voltage for each circuit and equipment is
selected with a voltage rating exceeding that maximum. Energy storage systems (ESS) have dc operating
voltages that are a function of the state of charge of the storage device and can vary from the low of a
discharged battery to a high associated with an equalizing charge.

Submitter Information Verification

Submitter Full

John Wiles
Name:

N Southwest Technology Development Institute, New Mexico

Organization: . .
State University

Street Address:

City:

State:

Zip:

Submittal Date: Wed Sep 06 12:30:07 EDT 2017

— Copyright Assignment

1, John Wiles, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am John Wiles, and | agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature
that will, upon my submission of this form, have the same legal force and effect as a handwritten signature
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l »\) IPuinc Input No. 2111-NFPA 70-2017 [ Section No. 110.5]
NFPA

110.5 Conductors.

Conductors normally used to carry current shall be of copper, _aluminum, or copper clad aluminum unless
otherwise provided in this Code. Where the conductor material is not specified, the sizes given in this Code
shall apply to copper conductors. Where other materials are used, the size shall be changed accordingly.

~Aluminum and copper-clad aluminum _conductors

~See- 31015

shall only be permitted where the equipment _or device identification _permit s _installation with aluminum or
coppe r-clad aluminum .

Statement of Problem and Substantiation for Public Input

The informational note reference to Section 310.15 does not actually provide any further information specific to
copper-clad aluminum conductors. Therefore, the informational note does not provide guidance or value to the user
and is recommended to be deleted. There are 68 uses of copper-clad aluminum in the 2017 NEC and where conductor
materials are specified, copper-clad aluminum is listed right along with copper and aluminum implying any of these
materials are suitable to be used within their ratings, listings of terminations, and any other limitations from that section.

There is no technical reason that copper-clad aluminum should not have the same status as copper or aluminum for
general use conductors in Section 110.5 as copper-clad aluminum presently has in Tables 310.15(B)(16) through
310.15(B)(20) for conductors 2000 Volts and below, Sections 250.62, 250.102, 250.118, 310.10(H), 310.106(B),
328.100, 330.104, 334.104, 336.104 and 340.104 as well as other references in Chapters 4, 5, and 8 of the NEC.

It is noted that copper is the default conductor for terminations unless the product is identified for use with aluminum or
copper-clad aluminum. The additional cautionary text in the general requirements brings forward to the Code user what
is already in UL general requirements for conductor equipment and device terminations. While this allowance may
enter the Code in this section, the requirements that circuit breakers, connectors, device and end use equipment would
have to be identified for use with copper-clad aluminum conductors is still in place.

This Public Input is one of 19 being submitted for consideration in the 2020 NEC cycle to expand the potential use of
copper-clad aluminum conductors

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 2110-NFPA 70-2017 [Definition: Copper-Clad Aluminum Conductors.]

Public Input No. 3174-NFPA 70-2017 [Section No. 310.15(B)(7)]

Submitter Information Verification

Submitter Full Name: Peter Graser

Organization: Copperweld

Street Address:

City:

State:

Zip:

Submittal Date: Thu Aug 10 19:21:10 EDT 2017
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—— Copyright Assignment

I, Peter Graser, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no
rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box I affirm that | am Peter Graser, and | agree to be legally bound by the above Copyright Assignment and the terms and
conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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I Q" IPuinc Input No. 3208-NFPA 70-2017 [ Section No. 110.9 ]
NFPA

110.9 Interrupting Rating.

Equipment intended to interrupt current at fault levels shall have an interrupting rating at nominal
circuit voltage at least equal to the current that is available at the line terminals of the equipment.

Equipment intended to interrupt current at other than fault levels shall have an interrupting rating at
nominal circuit voltage at least equal to the current that must be interrupted.

Equipment intended to interrupt current at fault levels in other than one and two family dwelling
units shall have a minimum interrupting rating of 22KkA.

Statement of Problem and Substantiation for Public Input

Over the last few years | have seen many situations in which installers are cited by an electrical inspector
for violations of section 110.9. Each of these deals with available fault currents that are in excess of 10 kA
but under 22 kA.There is no practical reason to not require 22 kA rated overcurrent protective devices.
There will not be a financial burden.This public input excludes one and two family dwellings because | have
not seen any issues with violations of 110.9 in dwelling units. This proposed change will establish a
minimum interrupting rating for other than dwelling units to help address 110.9 violations. The availability
of straight rating 22kA interrupting and series rated systems makes it very easy and inexpensive for the
electrical contractor to meet this requirement.

Submitter Information Verification

Submitter Full Name: James Dollard

Organization: IBEW Local Union 98

Street Address:

City:

State:

Zip:

Submittal Date: Mon Sep 04 08:03:16 EDT 2017

— Copyright Assignment

1, James Dollard, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am James Dollard, and | agree to be legally bound by the above Copyright Assignment and
the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...

9/27/2017 1:24 PM



National Fire Protection Association Report

1of1l

l »\) IPuinc Input No. 3433-NFPA 70-2017 [ Section No. 110.10]

NFPA

http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...

110.10 Circuit Impedance, Short-Circuit Current Ratings, Reliability and Other Characteristics.

The overcurrent protective devices, the total impedance, the equipment short-circuit current ratings, and other
characteristics of the circuit to be protected shall be selected and coordinated to permit the circuit protective
devices used to clear a fault to do so without extensive damage to the electrical equipment of the circuit. This
fault shall be assumed to be either between two or more of the circuit conductors or between any circuit
conductor and the equipment grounding conductor(s) permitted in 250.118. Listed equipment applied in
accordance with their listing shall be considered to meet the requirements of this section.

Informational Note: System reliability is an essential characteristic of a power system. System grounding
through an impedance that is now permitted in Section 250.36 will yield an early warning signal that a power
delivery component is about to fail and thereby reduce the frequency of use of the second source. The
impedance grounded system will, in most cases, permit the system to deliver power until a scheduled outage
thereby reducing risk to occupants. Impedance grounded systems also reduce incident energy exposure by
dramatically by diverting fault current through a resistor. With incident energy reduced, maintenance may be
undertaken more safely reducing the risk of more forced outages.

Statement of Problem and Substantiation for Public Input

This proposal is another in a series to raise the visibility of system reliability as an essential characteristic and to convey

information about how short circuit, incident energy, system grounding methods and reliability are all related.

| proposed this change during the 2017 revision cycle, which was rejected with a recommendation to propose it again

for placement in Article 250 during the 2020 revision cycle. That has been done but | am placing it on the CMP-1

agenda again to support the other proposals intended to raise the level of discussion about strengthening the NEC's

statements about power system reliability,

Submitter Information Verification

Submitter Full Name: Michael Anthony

Organization: Standards Michigan

Street Address:
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Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no
rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
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l »\) IPuinc Input No. 1804-NFPA 70-2017 [ Section No. 110.11 ]
NFPA

110.11 Deteriorating Agents.

Unless identified for use in the operating environment, no conductors or equipment shall be located in damp or
wet locations; where exposed to gases, fumes, vapors, liquids, or other agents that have a deteriorating effect
on the conductors or equipment; or where exposed to excessive temperatures.

Informational Note No. 1: See 300.6 for protection against corrosion.

Informational Note No. 2: Some cleaning and lubricating compounds can cause severe deterioration of
many plastic materials used for insulating and structural applications in equipment.

Informational Note No. 3: Where excessive temperatures are encountered, neoprene gasket type sealing
lock-rings may fail to maintain the enclosure integrity required by 312.2.

Equipment not identified for outdoor use and equipment identified only for indoor use, such as “dry locations,”
“indoor use only,” “damp locations,” or enclosure Types 1, 2, 5, 12, 12K, and/or 13, shall be protected against
damage from the weather during construction.

Informational Note No. 3: See Table 110.28 for appropriate enclosure-type designations.

Informational Note No. 4: Minimum flood provisions are provided in NFPA 5000-2015 Building
Construction and Safety Code, the International Building Code (IBC), and the International Residential
Code for One- and Two-Family Dwellings (IRC).

Statement of Problem and Substantiation for Public Input

Due to the excessive temperatures, the neoprene gasket is cracking and losing the necessary sealing capabilities
required by 312.2. The test required for this product in general, only subjects these products to 158 degrees F for 168
hours which equates to 7 days. The minimum temperature test is specified by the manufacturer and neither minimum or
maximum temperature is required to be marked on the product. In the desert area, the inside ambient temperature of a
3R enclosure in direct sunlight can easily exceed 158 degrees F for more than 7 days. In the colder northern climates,
how is one to determine the minimum ambient temperature this product is tested for?

Submitter Information Verification
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—— Copyright Assignment
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l »\) IPuinc Input No. 3149-NFPA 70-2017 [ Section No. 110.11 ]
NFPA

110.11 Deteriorating Agents.

Unless identified for use in the operating environment, no conductors or equipment shall be located in damp or
wet locations; where exposed to gases, fumes, vapors, liquids, floodwaters or other agents that have a
deteriorating effect on the conductors or equipment; or where exposed to excessive temperatures.

Informational Note No. 1: See 300.6 for protection against corrosion.

Informational Note No. 2: Some cleaning and lubricating compounds can cause severe deterioration of
many plastic materials used for insulating and structural applications in equipment.

Equipment not identified for outdoor use and equipment identified only for indoor use, such as “dry locations,”
“indoor use only,” “damp locations,” or enclosure Types 1, 2, 5, 12, 12K, and/or 13, shall be protected against
damage from the weather during construction.

Informational Note No. 3: See Table 110.28 for appropriate enclosure-type designations.

Informational Note No. 4: Minimum floed-previsions-are- provisions for resisting floodwaters and flood
forces are provided in NFPA 5000-2015 Building Construction and Safety Code , the International
Building Code (IBC), and the International Residential Code for One- and Two-Family Dwellings (IRC) .

Statement of Problem and Substantiation for Public Input

Article 110.11, Deteriorating Agents, provides that no conductors or equipment be located in damp or wet locations or
where exposed to deteriorating agents or excessive temperatures. Specific examples of deteriorating agents are
included to clarify the article’s intent. While not all deteriorating agents that can damage conductors and equipment can,
or should, be listed in Article 110.11, the risk of flooding to electrical equipment warrants the inclusion of “floodwaters.”
Vulnerability of electrical equipment to floodwater-induced damage is well documented, and the scale of equipment
damage from floodwater illustrates the pervasiveness of at-risk installations and the need for further clarification.
Water can have devastating effects on conductors and equipment. In their guidance document titled Evaluating Water-
Damaged Electrical Equipment, the National Electrical Manufacturers Association (NEMA) describes damage that can
occur to electrical equipment when exposed to water. Floodwaters, which are often contaminated with chemicals,
sewage, oil, and other debris, can be particularly damaging. The conductive nature of salt-laden seawater in coastal
areas adds to those risks.

The 2016 edition of the NEMA publication lists 40 categories of electrical equipment and describes how exposure to
water can cause damage to each of those categories. The categories include distribution equipment; motor control
equipment; power equipment; transformers; conduits; tubing fittings, boxes, and wires; and cords and cable. For 26 of
the 40 categories, NEMA recommends replacing all equipment that has been exposed to water. For the remaining 14
categories, equipment that has been exposed to water may be reconditioned, but only after consulting with the
equipment manufacturer. Most of the equipment that may be reconditioned is either non-current-carrying (e.g., conduit
and tubing) or current-carrying but insulated (e.g., wire, cable, and flexible cords). The categories of equipment that
may be reconditioned also include equipment that is primarily mechanical in nature like low-voltage power circuit
breakers.

Flooding is common in the United States and extremely costly. NOAA's National Centers for Environmental Information
maintains an archive of oceanic, atmospheric, and geophysical data that catalogs damages from natural hazards. From
1980 to June of 2017, the United States experienced 212 natural hazard events that caused $1 billion or more in
damages. Total damages for those events exceed $1.2 trillion. The events include droughts, winter storms, high-wind
events, wildfires, and floods. Of the 212 events that resulted in at least $1 billion of damages, flooding accounted for 28
(13.2 percent), and flood damages exceeded $118 billion or roughly 10 percent of the total.

The scale of flood damage losses to electrical equipment may be understood in part by analyzing Federal Emergency
Management Agency (FEMA) Public Assistance grants over the past 10 years (2007 to 2017). Of the $29.4 billion in
assistance to state and local governments recovering from flood events, $8.6 billion was specifically designated for
public buildings, building equipment, and building contents. Conservative cost estimates for the electrical equipment
portion of buildings range from 5 to 8 percent. Accordingly, U.S. floods resulted in up to $700 million of electrical
equipment damage to public buildings alone over the last 10 years. Numerous FEMA post-flood building performance
assessments (e.g., Hurricanes Sandy, Isaac and Midwest Floods of 2008) have concluded that damage to electrical
equipment and dependent systems can be mitigated through enhanced installation.

In summary, since floods are common in the United States and result in billions of dollars of damage when floodwater
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comes into contact with electrical equipment, the term “floodwater” should be added to the list of deteriorating agents in
Article 110.11. The proposed edits to Informational Note 4 will further serve to raise awareness of at-risk installation by
clarifying the connection between “floodwaters” and the minimum provisions found in National Fire Protection
Association 5000, the International Building Code, and International Residential Code.
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I, David Low, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this Public
Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no rights,
including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is used. |
hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am David Low, and | agree to be legally bound by the above Copyright Assignment and the terms and
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l »\) IPuinc Input No. 2596-NFPA 70-2017 [ Section No. 110.12(A) ]
NFPA

(A) Unused Openings.

Unused openings, other than those intended for the operation of equipment, those intended for mounting
purposes, or those permitted as part of the design for listed equipment, shall be closed to afford protection
substantially equivalent to the wall of the equipment. Where metallic plugs or plates are used with nonmetallic
enclosures, they shall be recessed at least 6 mm (%4 in.) from the outer surface of the enclosure.

Exception: In industrial locations, under engineering supervision, short conduit nipple openings for wiring
methods on top of electrical switchgear and motor control centers shall be permitted.

Statement of Problem and Substantiation for Public Input

Tray cables entering or exiting cable tray and switchgear and motor control center through short conduit nipples is a
common practice in heavy industry. In fact, a very well respected principal member of CMP 5, Mr. Mello, formerly from
UL, performed a field evaluation of this type of installation, and with proper cable support inside and outside electrical
equipment, saw no safety hazard.

Duct seal was recommended to close around the cables inside the bushed conduit nipple.

Mr. Ode of UL also concurred with this assessment, and wrote an article that was published in Electrical Contractor
Magazine. Mr. Ode also concurred with this practice in the aforementioned UL Field Evaluation Assessment.

Medium voltage switchgear also may be designed to direct arc incident energy upward toward the top of the equipment,
and away from the electrical worker standing in front of the equipment. This type of design by the OEM greatly
improves worker safety, as it directs some of the dangerous arc flash energy away from the worker, and is an already
accepted practice.

Where are the limits as to how much of the enclosure may be open on top? The practice as proposed is to be limited to
conduit nipple raceways in the top of the equipment.

As with any installation covered by the Code, the Electrical AHJ utilizes code rules, and exercises their judgment for
Approval.
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I Q" IPuinc Input No. 259-NFPA 70-2017 [ New Section after 110.12 ]
NFPA

(C) Abandoned Wiring and Equipment

Permanent wiring and equipment abandoned in place shall be tagged or otherwise identified at
termination and junction points as "Abandoned in Place" or removed from all accessible areas and
insulated from contact with other energized wiring or equipment..

Statement of Problem and Substantiation for Public Input

This requirement is presently addressed in NFPA 1 section 11.1.2.3. It makes practical sense to include
this requirement in the NEC. A service disconnect that gets abandoned in place could lead to real danger
to emergency responders if they are unaware that the NEW service disconnect is now on the other end of
the building. Imagine if during every renovation, the contractors simply left all of the old panels, meters,
disconnects, pipes etc. etc. etc. in place with no way for the next person to know which equipment is

proposal is very similar to the requirements found in NFPA 1

Submitter Information Verification

Submitter Full Name: Russ Leblanc
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I Q\’ IPuinc Input No. 3638-NFPA 70-2017 [ New Section after 110.12 ]
NFPA

TITLE OF NEW CONTENT
110.12 Mechanical Execution of Work.

(C) Wire Planning — Future Expansion and Convenience.

When a panelboard is installed in a location that will be concealed by building finish, a spare conduit
shall be installed to junction box in an accessible area where future circuits can be routed without
removing building finish.

Statement of Problem and Substantiation for Public Input

It always has been an advisory part of the code to suggest providing spare raceways for future expansion
in 90.8 Wire Planning. Article 90.8 is not enforceable as a code rule even if it does contain excellent
advise. Installing these words in the Code Body will provide a step towards Real Future Expansion
capabilities.
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Submitter Full
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l »\) IPuinc Input No. 2909-NFPA 70-2017 [ New Section after 110.12(B) ]
NFPA

110.12

(C) Cables and Conductors

Cables and conductors installed exposed on the surface of ceilings and sidewalls shall be supported by the
building structure in such a manner that the cables and conductors will not be damaged by normal building
use. Such cables and conductors shall be secured by hardware including straps, staples, cable ties, hangers,
or similar fittings designed and installed so as not to damage the cable. The installation shall also conform with
300.4 and 300.11. Nonmetallic cable ties and other nonmetallic cable accessories used to secure and support
cables in other spaces used for environmental air (plenums) shall be listed as having low smoke and heat
release properties.

Informational Note No. 1: Accepted industry practices are described in ANSI/NECA/BICSI 568-2006, Standard
for Installing Commercial Building Telecommunications Cabling; ANSI/ NECA/FOA 301-2009, Standard for
Installing and Testing Fiber Optic Cables; and other ANSI-approved installation standards.

Informational Note No. 2: See 4.3.11.2.6.5 and 4.3.11.5.5.6 of NFPA 90A-2012, Standard for the Installation of
Air-Conditioning and Ventilating Systems, for discrete combustible components installed in accordance with

300.22(C).

Informational Note No. 3: Paint, plaster, cleaners, abrasives, corrosive residues, or other contaminants may
result in an undetermined alteration of optical fiber cable properties.

Statement of Problem and Substantiation for Public Input

This public input is developed by a Correlating Committee appointed task group to improve the usability of Chapters 7
and 8, specifically the Articles that fall under the purview of Code Making Panels 3 and 16. The task group is looking
to remove redundancy within these articles.

Task group members included Chairman David Hittinger CMP 1, Larry Ayer CMP 13, Jim Dollard CMP 10-13, Ernie
Gallo CMP 15, David Kendall CMP 8, George Straniero CMP 3, Charles Palmieri CMP 3, Bill McCoy CMP 16, Randy
lvans CMP 3-16, Robert Jensen CMP 16, Terry Coleman CMP 16, George Bish CMP 16.

This public input is being submitted to coordinate with the deletion of section 760.24, 770.24, 725.24, 800.24, 820.24,
830.24, and 840.24 which concerns "Mechanical Execution of Work". The requirement is repeated throughout various
articles in Chapter 7 and Chapter 8 with only slight variations. Each xxx.24 section requires either adherence to 300.4
in its entirety, 300.4(D), 300.11 or a plethora of variations between these, even though the cable types are similar in
construction and use. This requirement would be better suited in Article 300 or Article 110, and would provide more
clarity and usability. 110.12 already covers Mechanical Execution of work.

This specific public input provide a more detailed requirement for Mechanical Execution of Work in 110.12(C) that
would cover the main concepts in Chapter 7 and Chapter 8. A companion public input is being submitted to place the
same information into a new section 300.23. This will allow both CMP 1 and CMP 3 to determine the best location for
this requirement.

Since Article 300 sections only applies to Chapter 7 Articles when referenced companion public inputs are also being
submitted to add the reference for 300.24, where appropriate in Chapter 7 articles.

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 3979-NFPA 70-2017 [New Section after 300.23]

Public Input No. 2912-NFPA 70-2017 [Section No. 725.24]
Public Input No. 2913-NFPA 70-2017 [Section No. 760.24]
Public Input No. 2914-NFPA 70-2017 [Section No. 770.24]
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Public Input No.

2915-NFPA 70-2017 [Section No.

800.24]

Public Input No.

2916-NFPA 70-2017 [Section No.

820.24]

Public Input No.

2917-NFPA 70-2017 [Section No.

830.24]

Public Input No.

2918-NFPA 70-2017 [Section No.

840.24]

Public Input No.

3967-NFPA 70-2017 [Section No.

725.3]

Public Input No.

3971-NFPA 70-2017 [Section No.

760.3]

Public Input No.

3976-NFPA 70-2017 [Section No.

770.3]

Submitter Information Verification
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Zip:

Submittal Date:
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rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am David Hittinger, and | agree to be legally bound by the above Copyright Assignment and the terms and
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— Copyright Assignment

I Q" IPuinc Input No. 1621-NFPA 70-2017 [ Section No. 110.14 [Excluding any

Sub-Sections] |

Because of different characteristics of dissimilar metals, devices such as pressure terminal or
pressure splicing connectors and soldering lugs shall be identified for the material of the conductor
and-shall-be properlyinstalled-and-used connected conductor(s) . Conductors of dissimilar metals
shall not be intermixed in a terminal or splicing connector where physical contact occurs between
dissimilar conductors (such as copper and aluminum, copper and copper-clad aluminum, or
aluminum and copper-clad aluminum), unless the device is identified for the purpose and conditions
of use. Materials such as solder, fluxes, inhibitors, and compounds, where employed, shall be
suitable for the use and shall be of a type that will not adversely affect the conductors, installation, or
equipment.

Connectors and terminals for conductors more finely stranded than Class B and Class C stranding
as shown in Chapter 9, Table 10, shall be identified for the specific conductor class or classes.

Statement of Problem and Substantiation for Public Input

Editorial revise this section for clarity. The word “properly” is vague and unenforceable and should be
avoided according to Section 3.2.1 of the NEC Style Manual. The conductor connections are already
implied without stating in the sentence “installed and used.”

Submitter Information Verification

Submitter Full Name: Agnieszka Golriz

Organization: NECA

Street Address:

City:

State:

Zip:

Submittal Date: Wed Aug 02 13:08:16 EDT 2017

I, Agnieszka Golriz, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this

Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |

have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Agnieszka Golriz, and | agree to be legally bound by the above Copyright Assignment
and the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature
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l »\) IPuinc Input No. 2112-NFPA 70-2017 [ Section No. 110.14 [Excluding any Sub-Sections] ]
NFPA

._Electrical connections shall comply with the following:

(A) _Conductors . _ Electrical conn ections of conductors shall comply with the following:

(1) Connector Identification. Because of different characteristics of dissimilar
metals, devices such as pressure terminal or pressure splicing connectors and
soldering lugs shall be identified for the material of the conductor and shall be
properly installed and used.- Conductors- (2 ) _Dissimilar _Metals. Conductors of
dissimilar metals shall not be intermixed in a terminal or splicing connector where
physical contact occurs between dissimilar conductors (such as copper and aluminum,
copper-and-copper-clad-aluminum,- or aluminum and copper-clad aluminum), unless the
device is identified for the purpose and conditions of use. - Materials- ( 3 ) Suitability for
Use . Materials such as solder, fluxes, inhibitors, and compounds, where employed,
shall be suitable for the use and shall be of a type that will not adversely affect the
conductors, installation, or equipment. (4 ) Finely Stranded Conductors .

Connectors and terminals for conductors more finely stranded than Class B and
Class C stranding as shown in Chapter 9, Table 10, shall be identified for the
specific conductor class or classes._ Remaining sections to be renumbered to (B)

through (E).

Additional Proposed Changes

File Name Description Approved
486 C Test Report for CCA thermal
CCA_UL486C _twist_on_connector_test_at TnB_08-09-11.pdf stability and compatibility with v

Connecting to Cu

Statement of Problem and Substantiation for Public Input

Copper-clad aluminum with the outer covering of copper does not have contact as a dissimilar metal when installed in
pressure wire or pressure splicing connectors. The metal to metal contact is copper to copper. It should be noted that
by its design the copper cladding on copper clad aluminum is metallurgically bonded to the aluminum core. Testing
completed to UL 486C has shown that there is no issue with copper-clad aluminum being connected to copper in
pressure wire and pressure splicing connectors. The prohibition for direct connection of copper to aluminum and
aluminum to copper-clad aluminum as dissimilar metals is correct except where the device is listed and identified for
that application. The revisions into subsections for the exiting charging paragraph into a list format improves clarity and
readability for what are four different requirements. The existing sections in the 2017 NEC numbered 110.14(A)
through 110.14(D) to be renumbered as 110.14(B) through 110.14(E). No technical changes intended for sections
110.14(A) through 110.14(D).

While this allowance may enter the Code in this section, the requirements that circuit breakers, connectors, device and
end use equipment would have to be identified for use with copper-clad aluminum conductors is still in place.

This Public Input is one of 19 being submitted for consideration in the 2020 NEC cycle to expand the potential use of

copper-clad aluminum conductors

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 2111-NFPA 70-2017 [Section No. 110.5]

Public Input No. 2110-NFPA 70-2017 [Definition: Copper-Clad Aluminum Conductors.]
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Submittal Date: Thu Aug 10 20:20:06 EDT 2017

—— Copyright Assignment
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SOUTHAVEN LABORATORY TEST REPORT
8735 Hamilton Road, Southaven, MS 38671

TO: Rodolfo Elizondo T&B PROJECT #: HM400098 | UL Project #: N/A
FACILITY: Southwind RECEIVED: 3/31/2011 UL File #: N/A
UL 486C Fifth Edition September 7, 2004 (Revision Date: August 25, 2006)

DESCRIPTION OF TEST SAMPLES:
Marrette 739 and 65 twist on wire connectors

DESCRIPTION/ PURPOSE OF TEST:

Performed tests per UL486C
-Clause 7.2 (Current Cycling Test)
-Clause 7.3 (Static Heating sequence)

SUMMARY:
All samples passed.

ENVIRONMENTAL STATEMENT:

Unless specified otherwise in the individual Methods, the test shall be conducted under the following
environmental conditions. Confirmation of these conditions shall be recorded at the time the test is conducted.

Ambient Temp. (°C) 23+ 5°C  Relative Humidity (%) 50+ 20% Barometric Pressure (mBar) N/A

REPORTED BY: Mike Henry/Zach Winters DATE: AF‘?.OVED BY James Baker DATE:
Yt % g-9-y

o

CONFIDENTIAL AND PROPRIETARY INFORMATION OF THOMAS & BETTS THAT MAY NOT BE REPRODUCED, DISCLOSED Oﬂﬁ) FOR ANY PURPOSE EXCEPT UNDER THE AUTHORIZED WRITTEN CONSENT OF THOMAS
&BE T Y TIME, COPYRIGHT THOMAS & Bl S CORPORATION. ALL RIGHTS RESERVED.
TRIBAEEE Essra ALY o REVISION: 0 - (2008-12-16)




THOMAS & BETTS - Southaven Laboratory Test Report Page 2 of 15

T&B Project Number: HM400098 Room Temp. (°C): 214
UL Project Number: N/A Room Humidity (%RH): 55
UL File Number: N/A Test Date: 2011-06-02
Sample Received Date: 2011-03-31 Tested By (Print): Mike Henry/ Zach Winters
Sample Source: DC Canada Witness/Approval:

Catalog Number(s): 739P
Description: Twist on Wire Connectors without Oxide Inhibitor

Standard - NMX-J-548-ANCE-2004 « C22.2 NO. 188-04 » UL 486C (September 7, 2004)

CURRENT CYCLING (CLAUSE 7.2 - September 7, 2004)
Procedure: The speciman sets per Clause 8.2 shall complete 500 cycles of equal current-on and current-off
operations for the time and current specified in Table 6. Upon completion of the current-cycling test no connector shall
exceed 125°C temperature rise and the stablity factor shall not exceed +10.
Main Wire Size/Type: #12 Sol Cu, THHN or THWN, 90 deg C, 600V
Tap Wire Size/Type: #12 Sol CCA, THHN or THWN, 90 deg C, 600V

Strip Length (in.): 11/16" Torque (in-1bf): 5
Installation Tool: N/A Number of Crimps: N/A
Die: N/A Cycling-Current (A): 43
SAMPLE 9
Cycle Actual Control  Ambient Heat Rise Dev "S" Factor
Number !  (°C) (°c) (°c) (°c) 15 1 STABILITY FACTOR
25 86 94 27 59 -8 45
50 83 92 25 58 -9 3.5
75 78 85 27 51 -7 55
100 83 a4 27 56 -11 1.5
125 81 94 27 54 -13 -05
175 81 94 25 56 -13 -0.5
225 83 94 26 57 -11 1.5
275 81 95 26 55 -14 -1.5
350 79 g5 26 53 -16 -3.5 0 100 200 300 400 500
425 78 95 25 53 -17 -4.5 Cycle Number
500 76 94 25 51 -18 55
SAMPLE 10
Cycle Actual Control Ambient Heat Rise ven
Number |  (°C) ©c) °C) ¢c) Dev  "S"Factor .. STABILITY FACTOR
25 85 94 27 58 9 15 0
50 83 92 25 58 -9 1.5 )
75 82 85 27 55 -3 75 %
100 83 94 27 56 -11 -0.5 Qi
125 83 94 27 56 -11 -05 ~
175 82 94 25 57 {2 15 <7
225 82 94 26 56 -12 -1.5 -10
275 83 a5 26 57 -12 -1.5 15 J
350 82 g4 26 90 3 23 0 100 200 300 400 500
425 83 95 25 58 -12 1.5 Cycle Number
500 82 94 25 57 -12 -1.5

Notes: Cycle #75 the door had been left open resulting in the change of the control cable temperature.

Equip. (TFE#) | 3 1656 | 1519 | 1515 | 3222 | 441 | 1061 | 519 | 3314

CONFIDENTIAL AND PROPRIETARY INFORMATION OF THOMAS & BETTS THAT MAY NOT BE REPRODUCED, DISCLOSED CR USED FOR ANY PURPOSE EXCEPT UNDER THE AUTHORIZED WRITTEN CONSENT OF THOMAS &
BETTS AND MAY BE RECALLED AT ANY TIME. COPYRIGHT THOMAS & BETTS CORPORATION. ALL RIGHTS RESERVED.

TNB486C_DataSheet 1 REVISION: 0 -(2008-12-16)
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T&B Project Number: HM400098 Room Temp. (°C): 21.4
UL Project Number: N/A Room Humidity (%RH): 55
UL File Number: N/A Test Date: 2011-06-02
Sample Received Date: 2011-03-31 Tested By (Print): Mike Henry/ Zach Winters
Sample Source: DC Canada Witness/Approval:

Catalog Number(s): 739P
Description: Twist on Wire Connectors without Oxide Inhibitor

Standard - NMX-J-548-ANCE-2004 - C22.2 NO. 188-04 « UL 486C (September 7, 2004)

CURRENT CYCLING (CLAUSE 7.2 - September 7, 2004)
Procedure: The speciman sets per Clause 8.2 shall complete 500 cycles of equal current-on and current-off
operations for the time and current specified in Table 6. Upon completion of the current-cycling test no connector shall
exceed 125°C temperature rise and the stablity factor shall not exceed +10.
Main Wire Size/Type: #12 Sol Cu, THHN or THWN, 90 deg C, 600V
Tap Wire Size/Type: #12 Sol CCA, THHN or THWN, 90 deg C, 600V

Strip Length (in.): 11/16" Torque (in-Ibf): §
Installation Tool: N/A Number of Crimps: N/A
Die: N/A Cycling-Current (A): 43
SAMPLE 11
Cycle Actual Control  Ambient Heat Rise Dev "$" Factor
Number i (°C) (°C) (°Cc) (°C) 159 STABILITY FACTOR
25 a7 94 27 70 3 1.5 10 4
50 g7 92 25 72 5 35
75 a3 85 27 66 8 6.5
100 95 94 27 68 1 -0.5
125 95 94 27 68 1 -0.5
175 94 94 25 69 0 -1.5 ,
225 | 94 94 26 68 0 45 107
275 94 95 26 68 -1 25 -5
350 94 95 26 68 -1 2.5 0 100 200 300 400 500
425 95 95 25 70 0 1.5 Cycle Number
500 95 94 25 70 1 -0.5
SAMPLE 12
Cycl Actual Control Ambient Heat Rise i
Nuyr:bir (°<§) (C) (°C) (°c) Boy: Srfaclon o0 STABILITY FACTOR
25 90 94 27 63 -4 0.7
50 90 92 25 65 -2 27
75 87 85 27 60 2 6.7
100 g1 94 27 64 -3 1.7
125 91 94 27 64 3 1.7 P
175 87 94 25 62 7 -2.3 =
225 88 94 26 62 -6 4.3 -0+
275 87 95 26 61 -8 33 s
350 L = 43 61 S -3.3 0 100 200 300 400 500
425 88 g5 25 63 -7 2.3 Cycle Number
500 88 94 25 63 -6 -1.3
Notes: Cycle #75 the door had been left open resulting in the change of the control cable temperature.
Equip. (TFE #) 3 1656 1519 1515 3222 441 1061 519 3314

CONFIDENTIAL AND PROPRIETARY BFORMATION OF THOMAS & BETTS THAT MAY NOT BE REPRODUCED, DISCLOSED OR USED FOR ANY PURPOSE EXCEPT UNDER THE AUTHORIZED WRITTEN CONSENT OF THOMAS &
BETTS AND MAY BE RECALLED AT ANY TIME, COPYRIGHT THOMAS & BETTS CORPORATION. ALL RIGHTS RESERVED

TNB486C_DataSheet 2 REVISION; 0 - (2008-12-16)
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T&B Project Number: HM400098 Room Temp. (°C): 214
UL Project Number: N/A Room Humidity (%RH): 55
UL File Number: N/A Test Date: 2011-06-02
Sample Received Date: 2011-03-31 Tested By (Print): Mike Henry/ Zach Winters
Sample Source: DC Canada Witness/Approval:

Catalog Number(s): 65P
Description: Twist on Wire Connectors with Oxide Inhibitor

Standard - NMX-J-548-ANCE-2004 « C22.2 NO. 188-04 « UL 486C (September 7, 2004)

CURRENT CYCLING (CLAUSE 7.2 - September 7, 2004)
Procedure: The speciman sets per Clause 8.2 shall complete 500 cycles of equal current-on and current-off
operations for the time and current specified in Table 6. Upon completion of the current-cycling test no connector shall
exceed 125°C temperature rise and the stablity factor shall not exceed +10.
Main Wire Size/Type: #12 Sol Cu, THHN or THWN, 90 deg C, 600V
Tap Wire Size/Type: #12 Sol CCA, THHN or THWN, 90 deg C, 600V

Strip Length (in.): 1/2" Torque (in-Ibf): 5
Installation Tool: N/A Number of Crimps: N/A
Die: N/A Cycling-Current (A): 43
SAMPLE 25
Cycle Actual Control  Ambient Heat Rise Dev "S* Eactor
Number ! (°C) e (°c) (°c) 15 1 STABILITY FACTOR
25 83 94 27 56 -11 -0.5 10 +
50 80 92 25 55 12 4.5
75 80 85 27 53 -5 55
100 83 94 27 58 -11 -0.5 & & o
125 83 94 27 56 -11 -0.5 51
175 83 94 25 58 -11 -0.5
225 83 94 26 57 11 05 199
275 84 95 26 58 -1 -0.5 A5 A
350 83 94 25 58 -1 -0.5 0 100 200 300 400 500
425 84 95 25 59 -11 -0.5 Cycle Number
500 83 94 25 58 -11 -0.5
SAMPLE 26
Cycle Actual Control Ambient Heat Rise Toa
Number i (°C) °c) °c) °c) Pey  TG.Fetwr o > STABILITY FACTOR
25 83 94 27 56 -1 -0.1 10 4
50 83 92 25 58 -9 1.9
75 78 85 27 51 -7 3.9
100 83 94 27 56 -1 -0.1
125 83 94 27 56 -11 -0.1
175 81 94 25 56 -13 2.1
225 83 94 26 57 -11 -01 -10 4
275 83 a5 26 &7 -12 -1 Fad
350 6a %4 25 57 -12 1.1 0 100 200 300 400 500
425 83 g5 25 58 -12 -1.1 Cycle Number
500 83 94 25 58 -11 -0.1

Notes: Cycle #75 the door had been left open resulting in the change of the control cable temperature.

Equip. (TFE #) 3 1656 1519 | 15615 | 3222 441 1061 519 3314

CONFIDENTIAL AND PROPRIETARY INFORMATION OF THOMAS & BETTS THAT MAY NOT BE REPRODUCED, DISCLOSED OR USED FOR ANY PURPOSE EXCEPT UNDER THE AUTHORIZED WRITTEN CONSENT OF THOMAS &
BETTS AND MAY BE RECALLED AT ANY TIME. COPYRIGHT THOMAS & BETTS CORPORATION. ALL RIGHTS RESERVED

TNB486C_DataSheet 1 REVISION: 0 - (2008-12-16)



THOMAS & BETTS - Southaven Laboratory Test Report Page 5 of 15

T&B Project Number: HM400098 Room Temp. (°C): 214
UL Project Number: N/A Room Humidity (%RH): 55
UL File Number: N/A Test Date: 2011-06-02
Sample Received Date: 2011-03-31 Tested By (Print): Mike Henry/ Zach Winters
Sample Source: DC Canada Witness/Approval:

Catalog Number(s): 65P
Description: Twist on Wire Connectors with Oxide Inhibitor

Standard - NMX-J-548-ANCE-2004 - C22.2 NO. 188-04 « UL 486C (September 7, 2004)

CURRENT CYCLING (CLAUSE 7.2 - September 7, 2004)
Procedure: The speciman sets per Clause 8.2 shall complete 500 cycles of equal current-on and current-off
operations for the time and current specified in Table 6. Upon completion of the current-cycling test no connector shall
exceed 125°C temperature rise and the stablity factor shall not exceed +10.
Main Wire Size/Type: #12 Sol Cu, THHN or THWN, 90 deg C, 600V
Tap Wire Size/Type: #12 Sol CCA, THHN or THWN, 90 deg C, 600V

Strip Length (in.); 1/2" Torque (in-1bf): 5
Installation Tool: N/A Number of Crimps: N/A
Die: N/A Cycling-Current (A): 43
SAMPLE 27
Cycle Actual Control Ambient Heat Rise Dev ‘8" Factor 15 -
Number (°C) 6) (°C) (°Cc) STABILITY FACTOR

25 73 94 27 46 2 -0.3 10 +

50 72 92 25 47 -20 0.7 s |

75 69 85 27 42 -18 a7

100 73 94 27 46 -21 -0.3 01

125 74 94 27 47 -20 0.7 5

175 72 94 25 47 -22 1.3

225 73 04 26 47 21 oy W

275 72 g5 26 46 -23 23 -5

350 73 94 25 48 21 -0.3 0 100 200 300 400 500
425 73 95 25 48 22 A3 Cycle Number
500 73 94 25 48 -21 -0.3

SAMPLE 28
Nﬁ:;[l;{ A(cntélfl C;Igd Ar(rllzl;;nl He(&:lcijise Dev "S" Factor - STABILITY FACTOR

25 82 94 27 55 -12 -0.5 10 4

50 81 92 25 56 -11 05 .

75 79 85 27 52 -6 55 51

100 82 94 27 55 -12 -0.5 0

125 83 94 27 56 -11 05 '

175 82 94 25 57 A2 T

225 82 94 26 56 -12 05 04

275 82 g5 26 56 -13 45 g |

350 81 94 25 56 -13 -1.5 0 100 200 300 400 500
425 82 a5 25 57 -13 -1.5 Cycle Number
500 82 g4 25 57 -12 -0.5

Notes: Cycle #75 the door had been left open resulting in the change of the control cable temperature.

Equip. (TFE #) 3 1656 | 1519 | 1515 | 3222 441 1061 519 3314

CONFIDENTIAL AND PROPRIETARY INFORMATION OF THOMAS & BETTS THAT MAY NOT BE REPRODUCED, DISCLOSED OR USED FOR ANY PURPOSE EXCEPT UNDER THE AUTHORIZED WRITTEN CONSENT OF THOMAS &
BETTS AND MAY BE RECALLED AT ANY TIME. COPYRIGHT THOMAS & BETTS CORPORATION. ALL RIGHTS RESERVED

TNB486C_DataSheet 2 REVISION: 0 -(2008-12-16)



THOMAS & BETTS - Southaven Laboratory Test Report Page 6 of 15

T&B Project Number: HM400098 Room Temp. (°C): 214
UL Project Number: N/A Room Humidity (%RH): 55
UL File Number: N/A Test Date: 2011-06-02
Sample Received Date: 2011-03-31 Tested By (Print): Mike Henry/ Zach Winters
Sample Source: DC Canada Witness/Approval:

Catalog Number(s): 739P
Description: Twist on Wire Connectors without Oxide Inhibitor

Standard - NMX-J-548-ANCE-2004 - C22.2 NO. 188-04 » UL 486C (September 7, 2004)

CURRENT CYCLING (CLAUSE 7.2 - September 7, 2004)
Procedure: The speciman sets per Clause 8.2 shall complete 500 cycles of equal current-on and current-off
operations for the time and current specified in Table 6. Upon completion of the current-cycling test no connector shall
exceed 125°C temperature rise and the stablity factor shall not exceed £10.
Main Wire Size/Type: #10 Sol CCA, THHN or THWN, 90 deg C, 600V
Tap Wire Size/Type: #10 Sol CCA, THHN or THWN, 90 deg C, 600V

Strip Length (in.): 11/16" Torque (in-Ibf): 5
Installation Tool: N/A Number of Crimps: N/A
Die: N/A Cycling-Current (A): 60
SAMPLE 13
Cycle Actual Control Ambient Heat Rise De "S" Eactor
Number |  (°C) (°c) (°c) (°c) v 15 4 STABILITY FACTOR
25 111 98 22 89 13 2.8 10 +
50 113 97 22 91 186 0.2
75 112 g7 23 89 15 -0.8
100 113 a3 23 30 20 4.2
125 117 a6 23 94 21 52
175 112 g6 24 88 16 0.2
225 111 97 24 87 14 48 107
275 112 94 24 88 18 2.2 15
350 111 96 24 87 15 -0.8 0 100 200 300 400 500
425 112 97 24 88 15 -0.8 Cycle Number
500 111 100 24 87 11 -4.8
SAMPLE 14
Cycle Actual Control  Ambient Heat Rise By 'S Factor
Number i (°C) (°c) (°c) (°c) 15 - STABILITY FACTOR
25 114 98 22 g2 16 0.2 10 4
50 115 97 22 93 18 2.2 : '
75 115 97 23 92 18 2.2 +
100 116 93 23 93 23 T 0 -
125 113 96 23 90 17 1.2
175 114 96 24 90 18 o
225 115 97 24 91 18 -1.5 -10 +
275 116 94 24 92 22 2.5 =~
350 117 96 24 93 21 1.5 5 §55 St e 455 &6io
500 121 100 24 97 21 15
Notes:

Equip. (TFE #) 37 1356 | 1355 | 1061 519 1439 | 3314 | 1656 443

CONFIDENTIAL AND PROPRIETARY INFORMATION OF THOMAS & BETTS THAT MAY NOT BE REPRODUCED, DISCLOSED OR USED FOR ANY PURPOSE EXCEPT UNDER THE AUTHORIZED WRITTEN CONSENT OF THOMAS &
BETTS AND MAY BE RECALLED AT ANY TIME. COPYRIGHT THOMAS & BETTS CORPORATION, ALL RIGHTS RESERVED

TNB486C_DataSheet 1 REVISION: 0 - (2008-12-186)




THOMAS & BETTS - Southaven Laboratory Test Report Page 7 of 15

T&B Project Number: HM400098 Room Temp. (°C): 21.4
UL Project Number: N/A Room Humidity (%RH): 55
UL File Number: N/A Test Date: 2011-06-02
Sample Received Date: 2011-03-31 Tested By (Print): Mike Henry/ Zach Winters
Sample Source: DC Canada Witness/Approval:

Catalog Number(s): 739P
Description: Twist on Wire Connectors without Oxide Inhibitor

Standard - NMX-J-548-ANCE-2004 - C22.2 NO. 188-04 » UL 486C (September 7, 2004)

CURRENT CYCLING (CLAUSE 7.2 - September 7, 2004)
Procedure: The speciman sets per Clause 8.2 shall complete 500 cycles of equal current-on and current-off
operations for the time and current specified in Table 6. Upon completion of the current-cycling test no connector shall
exceed 125°C temperature rise and the stablity factor shall not exceed +10.
Main Wire Size/Type: #10 Sol CCA, THHN or THWN, 90 deg C, 600V
Tap Wire Size/Type: #10 Sol CCA, THHN or THWN, 90 deg C, 600V

Strip Length (in.): 11/16" Torque (in-bf): 5
Installation Tool: N/A Number of Crimps: N/A
Die: N/A Cycling-Current (A): 60
SAMPLE 15

Cycle Actual Control Ambient Heat Rise

Number | (°C) (c) (°C) c) Dey  “SiFachel 365 STABILITY FACTOR
25 124 98 22 102 26 28 10
50 125 97 22 103 28 0.6 5.
75 125 97 23 102 28 0.6
100 122 93 23 99 29 0.4 01
125 121 96 23 98 25 36 5 |
175 123 96 24 99 27 1.6 |
225 126 97 24 102 29 04 107
275 125 94 24 101 31 24 151
350 127 96 24 103 31 2.4 0 100 200 300 400 500
425 128 97 24 104 31 2.4 Cycle Number
500 130 100 24 106 30 1.4
SAMPLE 16
Nﬁﬁf&zr A(cngj)a] C{cﬁrét;oi Ar;ltg?nt He(aetCF\)':se Dev  "S" Factor . STABILITY FACTOR
25 116 98 22 94 18 05
50 115 97 22 93 18 05
75 115 97 23 92 18 05
100 114 93 23 91 21 25
125 113 96 23 90 17 15
175 113 96 24 89 17 A5
225 115 97 24 91 18 05  -10 4
275 114 94 24 90 20 |
350 115 96 24 91 19 0.5 " —- 555 o s i
425 116 97 24 92 19 05 Cycle Number
500 118 100 24 94 18 0.5
Notes:

Equip. (TFE #) 37 1356 1355 1061 519 1439 | 3314 1656 443

l

CONFIDENTIAL AND PROPRIETARY INFORMATION OF THOMAS & BETTS THAT MAY NOT BE REPRODUCED, DISCLOSED OR USED FOR ANY PURPOSE EXCEPT UNDER THE AUTHORIZED WRITTEN CONSENT OF THOMAS &
BETTS AND MAY BE RECALLED AT ANY TIME. COPYRIGHT THOMAS & BETTS CORPORATION. ALL RIGHTS RESERVED.

TNB486C_DataSheet 2 REVISION: 0 -(2008-12-16)



THOMAS & BETTS - Southaven Laboratory Test Report Page 8 of 15

T&B Project Number: HM400098 Room Temp. (°C): 214
UL Project Number: N/A Room Humidity (%RH): 55
UL File Number: N/A Test Date: 2011-06-02
Sample Received Date: 2011-03-31 Tested By (Print): Mike Henry/ Zach Winters
Sample Source: DC Canada Witness/Approval:

Catalog Number(s): 65P
Description: Twist on Wire Connectors with Oxide Inhibitor

Standard - NMX-J-548-ANCE-2004 - C22.2 NO. 188-04 « UL 486C (September 7, 2004)

CURRENT CYCLING (CLAUSE 7.2 - September 7, 2004)
Procedure: The speciman sets per Clause 8.2 shall complete 500 cycles of equal current-on and current-off
operations for the time and current specified in Table 6. Upon completion of the current-cycling test no connector shall
exceed 125°C temperature rise and the stablity factor shall not exceed +10.

Main Wire Size/Type: #10 Sol CCA, THHN or THWN, 90 deg C, 600V
Tap Wire Size/Type: #10 Sol CCA, THHN or THWN, 90 deg C, 600V

Strip Length (in.): 1/2" Torque (in-lbf): 5
Installation Tool: N/A Number of Crimps: N/A
Die: N/A Cycling-Current (A): 60
SAMPLE 29
Cycle Actual Control Ambient Heat Rise Dev  '"S" Factor
Number | (°C) (°c) (°c) (°C) 15 ¢ STABILITY FACTOR
25 103 98 22 81 5 -35 10
50 104 a7 22 82 T -15 5l
75 101 97 23 78 4 -4.5
100 103 93 23 80 10 1.5 0 -
125 106 96 23 83 10 1.5 5
175 107 96 24 83 11 25
225 106 97 24 82 9 05 10
275 101 94 24 77 T -1.5 15
350 107 96 24 83 11 25 0 100 200 300 400 500
425 106 97 24 82 9 05 Cycle Number
500 111 100 24 87 11 2.5
SAMPLE 30
Cycle Actual Control Ambient Heat Rise po—
Number |  (°C) (°c) °c) (°c) Dev  'S"Factor o STABILITY FACTOR
25 109 98 22 87 11 28 45l
50 110 97 22 88 13 -0.8 _
75 108 97 23 85 11 2.8 iy
100 109 93 23 86 16 2.2 0 +—
125 112 96 23 89 16 2.2 !
175 111 96 24 87 15 1.2 B
225 111 97 24 87 14 02 -0
275 107 94 24 83 13 -0.8 i5 |
350 111 96 24 87 15 1.2 g 66 . 46 i i
425 110 97 24 86 13 -0.8 Cycle Number
500 115 100 24 91 15 1.2
Notes:
Equip. (TFE #) 37 1356 1355 1061 519 1439 3314 1656 443

CONFIDENTIAL AND PROPRIETARY INFORMATION OF THOMAS & BETTS THAT MAY NOT BE REPRODUCED, DISCLOSED OR USED FOR ANY PURPOSE EXCEPT UNDER THE AUTHORIZED WRITTEN CONSENT OF THOMAS &
BETTS AND MAY BE RECALLED AT ANY TIME. COPYRIGHT THOMAS & BETTS CORPORATION, ALL RIGHTS RESERVED

TNB486C_DataSheet 1 REVISION: 0 -(2008-12-16)



THOMAS & BETTS - Southaven Laboratory Test Report Page 9 of 15

T&B Project Number: HV400098 Room Temp. (°C): 214
UL Project Number: N/A Room Humidity (%RH): 55
UL File Number: N/A Test Date: 2011-06-02
Sample Received Date: 2011-03-31 Tested By (Print): Mike Henry/ Zach Winters
Sample Source: DC Canada Witness/Approval:

Catalog Number(s): 65P
Description: Twist on Wire Connectors with Oxide Inhibitor

Standard - NMX-J-548-ANCE-2004 « C22.2 NO. 188-04 « UL 486C (September 7, 2004)

CURRENT CYCLING (CLAUSE 7.2 - September 7, 2004)
Procedure: The speciman sets per Clause 8.2 shall complete 500 cycles of equal current-on and current-off
operations for the time and current specified in Table 6. Upon completion of the current-cycling test no connector shall
exceed 125°C temperature rise and the stablity factor shall not exceed +10.
Main Wire Size/Type: #10 Sol CCA, THHN or THWN, 90 deg C, 600V
Tap Wire Size/Type: #10 Sol CCA, THHN or THWN, 90 deg C, 600V

Strip Length (in.): 1/2" Torque (in-Ibf): 5
Installation Tool: N/A Number of Crimps: N/A
Die: N/A Cycling-Current (A): 60
SAMPLE 31
Cycle Actual Control Ambient Heat Rise D "S* Fact
Number i (°C) c) °c) “c) ¥ R W STABILITY FACTOR
25 102 98 22 80 4 33 10 -
50 103 97 22 81 6 1.3
75 102 97 23 79 5 2.3
100 106 93 23 83 13 57
125 104 96 23 81 8 0.7
175 104 96 24 80 8 0.7 |
225 105 97 24 81 8 o7 197
275 101 94 24 77 7 03 5.
350 105 96 24 81 ) 1.7 0 100 200 300 400 500
425 103 97 24 79 6 1.3 Cycle Number
500 106 100 24 82 6 4.3
SAMPLE 32
Cycle Actual Control Ambient Heat Rise Giav "S" Factor
Namber| (0) €O €0  C) e STABILITY FACTOR
25 102 98 22 80 4 0.4 10
50 102 97 22 80 5 14
75 100 97 23 77 3 0.6 51
100 | 97 93 23 74 4 04 o W‘\/\__o
125 99 96 23 76 3 06
175 102 96 24 78 6 24 el
225 102 97 24 78 5 14 10 +
275 96 94 24 72 2 16 . |
350 102 % 24 8 6 24 0 100 200 300 400 500
425 98 97 24 74 1 26 Cycle Number
500 101 100 24 77 1 26
Notes:
Equip. (TFE#) | 37 | 1356 | 1355 | 1061 | 519 | 1439 | 3314 | 1656 | 443

CONFIDENTIAL AND PROPRIETARY INFORMATION OF THOMAS & BETTS THAT MAY NOT BE REPRODUCED, DISCLOSED OR USED FOR ANY PURPDSE EXCEPT UNDER THE AUTHORIZED WRITTEN CONSENT OF THOMAS &
BETTS AND MAY BE RECALLED AT ANY TIME. COPYRIGHT THOMAS & BETTS CORPORATION. ALL RIGHTS RESERVED

TNB486C_DataSheet 2 REVISION: 0 - (2008-12-16)
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T&B Project Number: HM400098 Room Temp. (°C): 21.4
UL Project Number: N/A Room Humidity (%RH): 55
UL File Number: N/A Test Date: 2011-06-02
Sample Received Date: 2011-03-31 Tested By (Print): Mike Henry/ Zach Winters
Sample Source: DC Canada Witness/Approval:

Catalog Number(s): 739P
Description: Twist on Wire Connectors without Oxide Inhibitor

Standard - NMX-J-548-ANCE-2004 - C22.2 NO. 188-04 « UL 486C (September 7, 2004)

STATIC-HEATING SEQUENCE (CLAUSE 7.3 - September 7, 2004)
Secureness * Static-Heat Rise « Pullout

Procedure:

The connectors were assembled to aluminum conductor and subjected to the static heating sequence of tests under
the conditions outlined.

Main Wire Size/Type: #12 Sol Cu, THHN or THWN, 90 deg C, 600V
Tap Wire Size/Type: #12 Sol CCA, THHN or THWN, 90 deg C, 600V

Strip Length (in.): 11/16" Bushing Diameter (in.): 3/8
Installation Tool: N/A Secureness Height (in.): 11
Die: N/A Secureness Weight (Ibf): 1.5
Torque (in-Ibf): 3.5 Secureness Duration (min): 30
Number of Crimps: N/A Temperature Rise Limit (°C): 50
Static Heat Current (A): 30 Duration of Pull (min): 1
Required Pull (Ibf): 35

Sample Number 1 2 3 4

Connector Temp. 1 57 51 56 60

Readings Taken 2 57 52 55 60

*Initial Static > 10 min. apart (°C) 3 57 52 55 60

Heating Ambient Temp. (°C) 20

Heat Rise (°C) 37 32 36 40

Met S.H. Rgqmt? (Yes/No) Yes Yes Yes Yes

Met Secureness Rgmt. (Yes/No) Yes Yes Yes Yes

Connector Temp. 1 49 52 41 53

Readings Taken 2 51 53 41 53

*Repeat Static | >10min. apart (°C) | 3 51 54 41 53

Heating Ambient Temp. (°C) 20

Heat Rise (°C) 31 34 21 33

Met S.H. Rgmt? (Yes/No) Yes Yes Yes Yes

Met Pullout Rgmt. (Yes/No) Yes Yes Yes Yes

Ultimate Pullout (Ibf) -Internal Use -

*Additional temperature readings, if applicable, will be listed in the notes.
Notes:

Equip. (TFE#) | 3204 | 2799 | 3242 | 1103 | 3222 | 2001 | 3110 | 1305 | 1233 [ 218 | 1491
3031 |

CONFIDENTIAL AND PROPRIETARY INFORMATION OF THOMAS & BETTS THAT MAY NOT BE REPRODUCED, DISCLOSED OR USED FOR ANY PURPOSE EXCEPT UNDER THE AUTHORIZED WRITTEN CONSENT OF THOMAS &
BETTS AND MAY BE RECALLED AT ANY TIME. COPYRIGHT THOMAS & BETTS CORPORATION. ALL RIGHTS RESERVED.,

TNB486C_DataSheet 3 REVISION: 0 - (2008-12-16)
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T&B Project Number: HM400098 Room Temp. (°C): 21.4
UL Project Number: N/A Room Humidity (%RH): 55
UL File Number: N/A Test Date: 2011-06-02
Sample Received Date: 2011-03-31 Tested By (Print): Mike Henry/ Zach Winters
Sample Source: DC Canada Witness/Approval:

Catalog Number(s): 65P
Description: Twist on Wire Connectors with Oxide Inhibitor

Standard - NMX-J-548-ANCE-2004 - C22.2 NO. 188-04 « UL 486C (September 7, 2004)

STATIC-HEATING SEQUENCE (CLAUSE 7.3 - September 7, 2004)
Secureness + Static-Heat Rise + Pullout

Procedure:
The connectors were assembled to aluminum conductor and subjected to the static heating sequence of tests under
the conditions outlined.

Main Wire Size/Type: #12 Sol Cu, THHN or THWN, 90 deg C, 600V
Tap Wire Size/Type: #12 Sol CCA, THHN or THWN, 90 deg C, 600V

Strip Length (in.): 1/2" Bushing Diameter (in.): 3/8
Installation Tool: N/A Secureness Height (in.): 11

Die: N/A Secureness Weight (Ibf): 1.5

Torque (in-bf): 3.5 Secureness Duration (min): 30

Number of Crimps: N/A Temperature Rise Limit (°C): 50

Static Heat Current (A): 35 Duration of Pull (min): 1
Required Pull (Ibf): 30
Sample Number 17 18 19 20
Connector Temp. 1 51 49 49 47
Readings Taken 2 51 49 49 48
*Initial Static > 10 min. apart (°C) 3 51 49 50 49
Heating Ambient Temp. (°C) 23
Heat Rise (°C) 28 26 27 26
Met S.H. Rgmt? (Yes/No) Yes Yes Yes Yes
Met Secureness Rqmt. (Yes/No) Yes Yes Yes Yes
Connector Temp. 1 49 48 46 48
Readings Taken 2 49 49 46 49
*Repeat Static | > 10 min. apart (°C) | 3 50 49 46 49
Heating Ambient Temp. (°C) 21
Heat Rise (°C) 29 28 25 28
Met S.H. Rgmt? (Yes/No) Yes Yes Yes Yes
Met Pullout Rgmt. (Yes/No) Yes Yes Yes Yes
Ultimate Pullout (Ibf) -Internal Use -

*Additional temperature readings, if applicable, will be listed in the notes.
Notes:

Equip. (TFE#) | 3204 [ 2799 [ 3242 | 1103 [ 3222 | 2001 [ 3110 | 1305 | 1233 | 218 [ 1491
3031 |

CONFIDENTIAL AND PROPRIETARY INFORMATION OF THOMAS & BETTS THAT MAY NOT BE REPRODUCED, DISCLOSED OR USED FOR ANY PURPOSE EXCEPT UNDER THE AUTHORIZED WRITTEN CONSENT OF THOMAS &
BETTS AND MAY BE RECALLED AT ANY TIME. COPYRIGHT THOMAS & BETTS CORPORATION, ALL RIGHTS RESERVED

TNB486C_DataSheet 3 REVISION: 0 - (2008-12-16)
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T&B Project Number: HM400098 Room Temp. (°C): 214
UL Project Number: N/A Room Humidity (%RH): 55
UL File Number: N/A Test Date: 2011-06-02
Sample Received Date: 2011-03-31 Tested By (Print): Mike Henry/ Zach Winters
Sample Source: DC Canada Witness/Approval:

Catalog Number(s): 739P
Description: Twist on Wire Connectors without Oxide Inhibitor

Standard - NMX-J-548-ANCE-2004 - C22.2 NO. 188-04 « UL 486C (September 7, 2004)

STATIC-HEATING SEQUENCE (CLAUSE 7.3 - September 7, 2004)
Secureness * Static-Heat Rise * Pullout

Procedure:

The connectors were assembled to aluminum conductor and subjected to the static heating sequence of tests under
the conditions outlined.

Main Wire Size/Type: #10 Sol CCA, THHN or THWN, 90 deg C, 600V
Tap Wire Size/Type: #10 Sol CCA, THHN or THWN, 90 deg C, 600V

Strip Length (in.): 11/16" Bushing Diameter (in.): 3/8
Installation Tool: N/A Secureness Height (in.): 11
Die: N/A Secureness Weight (Ibf): 1.5
Torque (in-Ibf): 5 Secureness Duration (min): 30
Number of Crimps: N/A Temperature Rise Limit (°C): 50
Static Heat Current (A). 40 Duration of Pull (min): 1
Required Pull (Ibf): 40

Sample Number 5 6 7 8

Connector Temp. 1 54 55 57 50

Readings Taken 2 54 56 58 50

*Initial Static > 10 min. apart (°C) 3 54 56 58 50

Heating Ambient Temp. (°C) 19

Heat Rise (°C) 35 37 39 31
Met S.H. Rgmt? (Yes/No) Yes Yes Yes Yes
Met Secureness Rgmt. (Yes/No) Yes Yes Yes Yes
Connector Temp. 1 53 52 53 41

Readings Taken 2 54 53 54 41

*Repeat Static | > 10min. apart (°C) | 3 54 53 54 43

Heating Ambient Temp. (°C) 19
Heat Rise (°C) 35 34 35 24
Met S.H. Rgmt? (Yes/No) Yes Yes Yes Yes
Met Pullout Rgmt. (Yes/No) Yes Yes Yes Yes
Ultimate Pullout (Ibf) -Internal Use -

*Additional temperature readings, if applicable, will be listed in the notes.
Notes:

Equip. (TFE#) | 3204 | 2799 | 3242 [ 4 945 | 2001 [ 3110 | 1305 | 1233 [ 218 | 1491
3031 |

CONFIDENTIAL AND PROPRIETARY INFORMATION OF THOMAS & BETTS THAT MAY NOT BE REPRODUCED, DISCLOSED OR USED FOR ANY PURPOSE EXCEPT UNDER THE AUTHORIZED WRITTEN CONSENT OF THOMAS &
BETTS AND MAY BE RECALLED AT ANY TIME. COPYRIGHT THOMAS & BETTS CORPORATION. ALL RIGHTS RESERVED.

TNB486C_DataSheet 3 REVISION: 0 - (2008-12-16)
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T&B Project Number: HM400098 Room Temp. (°C): 21.4
UL Project Number: N/A Room Humidity (%RH): 55
UL File Number: N/A Test Date: 2011-06-02
Sample Received Date: 2011-03-31 Tested By (Print): Mike Henry/ Zach Winters
Sample Source: DC Canada Witness/Approval:

Catalog Number(s): 65P
Description: Twist on Wire Connectors with Oxide Inhibitor

Standard - NMX-J-548-ANCE-2004 « C22.2 NO. 188-04 « UL 486C (September 7, 2004)

STATIC-HEATING SEQUENCE (CLAUSE 7.3 - September 7, 2004)
Secureness * Static-Heat Rise « Pullout

Procedure:

The connectors were assembled to aluminum conductor and subjected to the static heating sequence of tests under
the conditions outlined.

Main Wire Size/Type: #10 Sol CCA, THHN or THWN, 90 deg C, 600V
Tap Wire Size/Type: #10 Sol CCA, THHN or THWN, 90 deg C, 600V

Strip Length (in.): 1/2" Bushing Diameter (in.): 3/8
Installation Tool: N/A Secureness Height (in.): 11

Die: N/A Secureness Weight (Ibf): 1.5

Torque (in-Ibf): 5 Secureness Duration (min): 30

Number of Crimps: N/A Temperature Rise Limit (°C): 50

Static Heat Current (A): 40 Duration of Pull (min): 1
Required Pull (Ibf): 40
Sample Number 21 22 23 24
Connector Temp. 1 56 55 49 58
Readings Taken 2 56 57 49 59
*Initial Static > 10 min. apart (°C) 3 58 57 50 59
Heating Ambient Temp. (°C) 22
Heat Rise (°C) 36 35 28 2
Met S.H. Rgmt? (Yes/No) Yes Yes Yes Yes
Met Secureness Rgmt. (Yes/No) Yes Yes Yes Yes
Connector Temp. 1 54 60 58 59
Readings Taken 2 55 59 58 59
*Repeat Static | > 10min. apart (°C) | 3 54 59 57 59
Heating Ambient Temp. (°C) 23
Heat Rise (°C) 32 37 35 36
Met S.H. Rgmt? (Yes/No) Yes Yes Yes Yes
Met Pullout Rgmt. (Yes/No) Yes Yes Yes Yes
Ultimate Pullout (Ibf) -Internal Use -

*Additional temperature readings, if applicable, will be listed in the notes.
Notes:

Equip. (TFE#) | 3204 | 2799 | 3242 | 4 945 | 2001 | 3110 [ 1305 | 1233 | 218 | 1491
3031 |

CONFIDENTIAL AND PROPRIETARY INFORMATION OF THOMAS & BETTS THAT MAY NOT BE REPRODUCED, DISCLOSED OR USED FOR ANY PURPOSE EXCEPT UNDER THE AUTHORIZED WRITTEN CONSENT OF THOMAS &
BETTS AND MAY BE RECALLED AT ANY TIME. COPYRIGHT THOMAS & BETTS CORPORATION, ALL RIGHTS RESERVED.

TNB486C_DataSheet 3 REVISION: 0 -(2008-12-16)
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I Q" IPuinc Input No. 1015-NFPA 70-2017 [ Section No. 110.14(B) ]
NFPA

(B) Splices.

Conductors shall be spliced or joined with splicing devices identified for the use or by brazing,
welding, or soldering with a fusible metal or alloy. Soldered splices shall first be spliced or joined so
as to be mechanically and electrically secure without solder and then be soldered. All splices and
joints and the free ends of conductors shall be covered with an insulation equivalent to that of the
conductors or with an identified insulating device.

Exception: insulation shall not be required for equipment grounding conductors or grounded
condctors where these conductors are permitted to be bare or uninsulated.

Wire connectors or splicing means installed on conductors for direct burial shall be listed for such
use.

Statement of Problem and Substantiation for Public Input

There is simply no need to provide insulation on an equipment ground wire that could otherwise be
installed bare. Quite often equipment ground wires are in fact installed as an insulated conductor by the
installers choice, such as a green #12 THWN or a #2 Black that has been taped green at its end. When

these conductors are spliced, it makes no sense to require insulation to be installed to cover the bare ends
of the conductors simply because the installer chose to install an insulated conductor when he could have
installed a bare conductor in he first place. This same logic can also be applied to the grounded conductor

where it is permitted to be bare or uninsulated.

Submitter Information Verification

Submitter Full Name: Russ Leblanc
Organization: Leblanc Consulting Services
Street Address:

City:

State:

Zip:

Submittal Date: Sun Jun 11 10:31:05 EDT 2017

—— Copyright Assignment

I, Russ Leblanc, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Russ Leblanc, and | agree to be legally bound by the above Copyright Assignment and
the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...
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l »\) IPuinc Input No. 3222-NFPA 70-2017 [ Section No. 110.14(B) ]
NFPA

(B) Splices.

Conductors shall be spliced or joined with splicing devices identified for the use or by brazing, welding, or
soldering with a fusible metal or alloy. Soldered splices shall first be spliced or joined so as to be mechanically
and electrically secure without solder and then be soldered. All splices and joints and the free ends of
conductors shall be covered with an insulation equivalent to that of the conductors or with an identified
insulating device.

Wire connectors or splicing means installed on conductors for direct burial shall be listed and labeled for such
use.

Additional Proposed Changes

File Name Description Approved
PC_976.pdf 70 _PC976 N

Statement of Problem and Substantiation for Public Input

NOTE: This Public Input appeared as “Reject but Hold” in Public Comment No. 976 of the (A2016) Second Draft Report
for NFPA 70 and per the Regs. at 4.4.8.3.1.

Substantiation: CMP 1 within the committee statement stated "This section currently aligns with common labeling
requirements in product safety standards," the product safety standards do not include requirements for certification
(listing) labels. The statement also stated "Labeling of listed equipment is not possible in all cases or conditions such as
if products are too small to be labeled or for some severe environmental conditions. Manufacturers require the flexibility
afforded for listed products relative to when labels should be applied and when the information on the smallest package
is sufficient, and practical." This statement seems to reinforce the need for an informational note to the definition of
labeled as submitted under PI 1072.

UL recognizes the Correlating Committee created a global First Correlating Revision (FCR) which directed that in all
locations where the term “and labeled” was added after “listed” during the First Revision Stage, the words “and labeled”
after “listed” be deleted, returning to previous text. UL understands that the Correlating Committee appointed a task
group to address several issues involving the use of the terms “listed” and “labeled,” most importantly, to clarify and
establish a distinction between the terms “listed” and “labeled” which are often used interchangeably. UL supports the
need for this task group. However, UL does not expect the work of this task group to affect the 2017 NEC regarding the
issue of “listed and labeled.” As such, UL is submitting comments to request that the words “and labeled” be added in
various locations throughout the Code for the reasons expressed in the public inputs UL submitted on this issue. UL
believes that these revisions will address an ongoing problem that should not wait until the 2020 NEC for resolution.

Subsequent to the Public Input Code Panel Meetings, UL has discussed this issue with its Electrical Council whose
membership includes many AHJs. The proposed revisions to the NEC received general support from the membership.
This issue was also discussed at a NEMA — NRTLs Forum held on August 14, 2015 at NEMA Headquarters. UL
reiterated its support for the proposed revisions. The NRTLs represented at the meeting voiced no objection to the
proposals.

The rationale for the revision was simple, to provide information to the AHJ regarding the suitability of equipment they
encounter. The mark on the product is the manufacturer’s attestation that the product is in compliance with the
appropriate standard. NRTL's conduct factory surveillance of products, surveillance is one method to validate the
manufacturer’s attestation. Should a product be found not to be compliant the manufacturer has the option of
removing the mark and shipping the product without the mark, or holding the shipment and bringing the product into
compliance. In either case the “Listing” is not impacted, as the “listing” is created at the completion of the “original”
certification of the product and indicates the authorization but not the mandate to label products. So the only true way
an AHJ can determine whether the product he is seeing is compliant with the applicable standard is via a label on the
product. Taking it one step further, listings change with time. It is quite possible that a “listing” has been withdrawn;
however labeled product may still be available for sale. Should equipment that is labeled, but not listed, be deemed

http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...

9/27/2017 1:54 PM
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acceptable? Based on the NEC definitions, it is possible to have a product that meets the Article 100 definition of listed
but the testing organization made the manufacture remove the label for a non-compliance issue.

As for the concerns of products that are too small to be labeled, the definition of labeled is not limited to an actual label,
it also includes symbols, or other identifying marks. The Safety Standards which define the listing requirements do not
address labeling of products as defined by Article 100. As a general rule, NRTL's do not consider a product as being
listed unless it is also labeled. The UL White Book states that “Only those products bearing the appropriate UL Mark
and the company's name, trade name, trademark or other authorized identification should be considered as being
covered by UL's Certification, Listing, Classification and Follow-Up Service. The UL Mark provides evidence of listing or
labeling, which may be required by installation codes or standards.” Again the requirements for the UL Mark are not a
Safety Standard requirement, they are a UL requirement and the only way to show that a product is UL Certified
(Listed); other NRTL's have similar requirements.

Submitter Information Verification

Submitter Full Name: CMP ON NEC-P01
Organization: Code-Making Panel 1

Street Address:

City:

State:

Zip:

Submittal Date: Mon Sep 04 13:05:17 EDT 2017

—— Copyright Assignment

I, CMP ON NEC-PO01, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no
rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box I affirm that | am CMP ON NEC-P01, and | agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature

http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...
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l Q\) IPuinc Comment No. 976-NFPA 70-2015 [ Section No. 110.14(B) ]
NFPA

(B) Splices.

Conductors shall be spliced or joined with splicing devices identified for the use or by brazing, welding, or
soldering with a fusible metal or alloy. Soldered splices shall first be spliced or joined so as to be mechanically
and electrically secure without solder and then be soldered. All splices and joints and the free ends of
conductors shall be covered with an insulation equivalent to that of the conductors or with an identified
insulating device.

Wire connectors or splicing means installed on conductors for direct burial shall be listed and labeled for such
use.

Additional Proposed Changes

File Name Description Approved

ETL Essential Guide to
Product Testing & Certification
2014/2015 North American
Edition. Please review
document page numbers 5, 8

Essential_Guide_to_Product_Testing_and_Certification_NOV_2014.pdf and 10 to see that ETL has
requirements similar to UL,
that products that do not bear
their certification (listed) mark
are not considered by ETL as
being listed.

Statement of Problem and Substantiation for Public Comment

CMP 1 within the committee statement stated "This section currently aligns with common labeling requirements in
product safety standards," the product safety standards do not include requirements for certification (listing) labels. The
statement also stated "Labeling of listed equipment is not possible in all cases or conditions such as if products are too
small to be labeled or for some severe environmental conditions. Manufacturers require the flexibility afforded for listed
products relative to when labels should be applied and when the information on the smallest package is sufficient, and
practical." This statement seems to reinforce the need for an informational note to the definition of labeled as submitted
under P1 1072.

UL recognizes the Correlating Committee created a global First Correlating Revision (FCR) which directed that in all
locations where the term “and labeled” was added after “listed” during the First Revision Stage, the words “and labeled”
after “listed” be deleted, returning to previous text. UL understands that the Correlating Committee appointed a task
group to address several issues involving the use of the terms “listed” and “labeled,” most importantly, to clarify and
establish a distinction between the terms “listed” and “labeled” which are often used interchangeably. UL supports the
need for this task group. However, UL does not expect the work of this task group to affect the 2017 NEC regarding the
issue of “listed and labeled.” As such, UL is submitting comments to request that the words “and labeled” be added in
various locations throughout the Code for the reasons expressed in the public inputs UL submitted on this issue. UL
believes that these revisions will address an ongoing problem that should not wait until the 2020 NEC for resolution.

Subsequent to the Public Input Code Panel Meetings, UL has discussed this issue with its Electrical Council whose
membership includes many AHJs. The proposed revisions to the NEC received general support from the membership.
This issue was also discussed at a NEMA — NRTLs Forum held on August 14, 2015 at NEMA Headquarters. UL
reiterated its support for the proposed revisions. The NRTLs represented at the meeting voiced no objection to the
proposals.

The rationale for the revision was simple, to provide information to the AHJ regarding the suitability of equipment they

encounter. The mark on the product is the manufacturer’s attestation that the product is in compliance with the
appropriate standard. NRTL's conduct factory surveillance of products, surveillance is one method to validate the
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manufacturer’s attestation. Should a product be found not to be compliant the manufacturer has the option of
removing the mark and shipping the product without the mark, or holding the shipment and bringing the product into
compliance. In either case the “Listing” is not impacted, as the “listing” is created at the completion of the “original”
certification of the product and indicates the authorization but not the mandate to label products. So the only true way
an AHJ can determine whether the product he is seeing is compliant with the applicable standard is via a label on the
product. Taking it one step further, listings change with time. It is quite possible that a “listing” has been withdrawn;
however labeled product may still be available for sale. Should equipment that is labeled, but not listed, be deemed
acceptable? Based on the NEC definitions, it is possible to have a product that meets the Article 100 definition of listed
but the testing organization made the manufacture remove the label for a non-compliance issue.

As for the concerns of products that are too small to be labeled, the definition of labeled is not limited to an actual label,
it also includes symbols, or other identifying marks. The Safety Standards which define the listing requirements do not
address labeling of products as defined by Article 100. As a general rule, NRTL's do not consider a product as being
listed unless it is also labeled. The UL White Book states that “Only those products bearing the appropriate UL Mark
and the company's name, trade name, trademark or other authorized identification should be considered as being
covered by UL's Certification, Listing, Classification and Follow-Up Service. The UL Mark provides evidence of listing or
labeling, which may be required by installation codes or standards.” Again the requirements for the UL Mark are not a
Safety Standard requirement, they are a UL requirement and the only way to show that a product is UL Certified
(Listed); other NRTL's have similar requirements.

Related Item
Public Input No. 1072-NFPA 70-2014 [Definition: Labeled.]
Public Input No. 1073-NFPA 70-2014 [Section No. 110.14(B)]

Submitter Information Verification

Submitter Full Name: JEFFREY FECTEAU

Organization: UNDERWRITERS LABORATORIES LLC
Affilliation: UL

Street Address:

City:

State:

Zip:

Submittal Date: Tue Sep 22 17:36:12 EDT 2015

Committee Statement

Committee Rejected but held
Action:

Resolution: The inconsistent actions on Public Inputs to globally change the term “listed or labeled” to “listed and
labeled” resulted in multiple inconsistencies through the NEC and created conflicts with other Codes and
Standards that use the term. CMP-1 understands that the NEC Correlating Committee took action to
develop a first revision that restores the NEC rules using the term listed or labeled to how those rules
appeared in the 2014 edition. CMP-1 also understands that the NEC Correlating Committee has formed
a Task Group to globally review the use of the term “listed or labeled” throughout the NEC and determine
a simplified solution that addresses the terms listed, labeled, and their associated informational notes.
The Task Group is to address the concerns and input from multiple qualified electrical testing laboratories
and work toward a simple solution that resides within Article 100 and perhaps Article 110. The work of
that task group is just getting started and may include proposed revisions to these existing definitions and
associated informational notes. CMP-1 recognizes it is premature to incorporate the proposed revisions
and informational note at this time.
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— Copyright Assignment

I, JEFFREY FECTEAU, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Comment (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that |
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Comment in this or another similar or
derivative form is used. | hereby warrant that | am the author of this Public Comment and that | have full power and authority to enter into this
copyright assignment.

By checking this box | affirm that | am JEFFREY FECTEAU, and | agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon
my submission of this form, have the same legal force and effect as a handwritten signature
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l »\' IPuinc Input No. 4078-NFPA 70-2017 [ New Section after 110.14(C)(1) ]
NFPA

110.14 (O)(1)(c)

(c) Termination provisions of equipment for circuits rated over 1000 amperes and connected to engineered
conductor systems, or marked for conductors larger than 1/0 AWG, shall be used only for one of the following:

(1) Conductors rated 75C (167F)

(2) Conductors with higher temperature ratings, provided the ampacity of such conductors not exceed the 75C
ampacity of the conductor size used, or up to their ampacity if the equipment is listed and identified for use with
such conductors

(3) Conductor sizing recommended or required by the equipment manufacturer’s instructions based on
engineering judgement or testing data such that the operating conditions of the equipment do not exceed the
operating temperature of the equipment.

Statement of Problem and Substantiation for Public Input

Technical Justification:

1) The switchgear and distribution equipment between 100A and 1000A+ range has a great variety and there are a
large variety of installation methods instructed to the installers on a project-to-project basis. This leads to a lot of
sources of confusion and mis-application, as well as having installations where various connected equipment are not
well-coordinated.

2) This differentiates the use of engineered systems from bulk-ordered materials. The goal is to allow engineered
solutions without sacrificing safety.

3) The input submitter would like to encourage a robust discussion on best practices in connecting distribution
equipment to engineered and bulk conductor systems, as well as a discussion on how specifically the best practices
should be published as requirements.

Submitter Information Verification

Submitter Full Name: Dan Suriyamongkol

Organization: Advanced Cable Bus

Affilliation: Cablebus Manufacturers Association (CBMA)
Street Address:

City:

State:

Zip:

Submittal Date: Thu Sep 07 13:38:01 EDT 2017

—— Copyright Assignment

I, Dan Suriyamongkol, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Dan Suriyamongkol, and | agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature

http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...
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l »\' IPuinc Input No. 926-NFPA 70-2017 [ New Section after 110.14(C)(1) ]
NFPA

Table 110.14(C)(1)

Table 110.14(C)(1) Maximum equipment termination current

Size AWG or 60°C (140°F) 75°C (167°F) 60°C (140°F)
kemil COPPER ALUMINUM OR (¢
g z z z
16 - - -
14 15 * 20 -
12 20 * 25 15+
10 30 * 35 25*
8 40 * 50 35 *
6 55 * 65 40 *
4 70 * 85 55 *
3 85* 100 65 *
2 95+ 115 75
1 110+ 130 85 *
10 150 **
20 175*
30 200 **
40 230+
2350 255 =
300 285 *
350 310
400 335*
500 380 *
500 420
190 460 **
750 475
800 490 **
200 520 **
1000 545 **
1250 590 **
1500 625 **
1750 650 **
2000 665 **

* Minimum ampacity when the temperature rating of the equipment termination is not known. Reference
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110.14(C)(1)(a)
** Minimum ampacity when the temperature rating of the equipment termination is not known. Reference

110.14(C)(1)(b)

Statement of Problem and Substantiation for Public Input

This public input is the work of an Ampacity Task Group. The task group consisted of the following members: Thomas
Domitrovich, Dave Mercier, Christine Porter, Derrick Atkins, and Christel Hunter.

Table 310.15(B)(16) has historically been used for two separate functions.
Table 310.15(B)(16) is used as the starting point for determining ampacity of a conductor when adjustments or
correction factors are applied to address conditions of use which include ambient temperature and number of

conductors in a raceway.

Table 310.15(B)(16) has also been used to identify the limitations placed on the conductor when terminating in
equipment.

The intent of this Pl is to separate these two functions.

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 927-NFPA 70-2017 [Section No. 110.14(C)(1)] New table for 110.14 addressing terminations

Submitter Information Verification

Submitter Full Name: Thomas Domitrovich
Organization: Eaton Corporation

Street Address:

City:

State:

Zip:

Submittal Date: Wed Jun 07 19:34:59 EDT 2017

—— Copyright Assignment

I, Thomas Domitrovich, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Thomas Domitrovich, and | agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon
my submission of this form, have the same legal force and effect as a handwritten signature

http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...
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I Q" IPuinc Input No. 3418-NFPA 70-2017 [ New Section after 110.14(D) |
NFPA

TITLE OF NEW CONTENT

Type your content here ...Informational Note : See Informative Annex | Recommended Tightning
Torgue Tables from UL Standard 486A-B

Statement of Problem and Substantiation for Public Input

Directing the code user to this Informative Annex will assist them in implementing a proper torque for
electrical connections found in the new requirement in 110.14(D) of the 2017 NEC. Absent the
manufacturers installation instructions (Mll) these values found in the UL Torque Tables will provide a
recommended torque value for such connections. The NEC Style Manual provides guidance on the use
and importance of Informational Note use.

3.1.3 Informational Notes. Informational notes contain

explanatory information and shall be located directly after the rule they

apply to. Informational Notes shall not be written in mandatory language

and shall not contain requirements, make interpretations, or make

recommendations. If an Informational Note is needed to explain the text

of the Code, consideration should be given to rewriting the text of the code.

Submitter Information Verification

Submitter Full Name: Michael Farrell 11|
Organization: IBEW LU#8 Toledo,OH
Street Address:

City:
State:

Zip:

Submittal Date: Tue Sep 05 21:16:58 EDT 2017

— Copyright Assignment

I, Michael Farrell Ill, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Michael Farrell 1ll, and | agree to be legally bound by the above Copyright Assignment
and the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...
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I Q\’ IPuinc Input No. 1820-NFPA 70-2017 [ New Section after 110.16 ]
NFPA

(C) Modifications. When maodifications to the electrical installation occur that affect the available
fault current at the service, the available fault current shall be verified or recalculated as necessary
to ensure the service equipment ratings are sufficient for the available fault current at the line
terminals of the equipment. When modifications occur that affect the clearing time for the service
overcurrent protective device, the clearing time must be documented. The required field marking(s)
in 110.16(B) shall be adjusted to reflect the new level of available fault current and/or clearing

time.

Statement of Problem and Substantiation for Public Input

Provides notice that modifications to a service affecting fault current or clearing time must be documented
to allow an accurate recalculation for arc flash values as well as a verification that fault current withstand
capability is consistent with new values.

Submitter Information Verification

Submitter Full Name: David Bredhold

Organization: C&I Engineering

Affilliation: Employee

Street Address:

City:

State:

Zip:

Submittal Date: Mon Aug 07 06:29:45 EDT 2017

—— Copyright Assignment

1, David Bredhold, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am David Bredhold, and | agree to be legally bound by the above Copyright Assignment
and the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature
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I Q" IPuinc Input No. 1487-NFPA 70-2017 [ Section No. 110.14(C) [Excluding any
NFPA

Sub-Sections] |

The temperature rating associated with the ampacity of a conductor shall be selected and
coordinated so as not to exceed the lowest temperature ratmg of any connected term|nat|on
conductor, or deV|ce . A 3

110 14(C)(1) or (2) as apphcable

Statement of Problem and Substantiation for Public Input

Delete text related to conductor ampacity, this is covered in 310.15(B), and only adds confusion by having
it here.

Submitter Information Verification

Submitter Full Name: Mike Holt

Organization: Mike Holt Enterprises Inc
Street Address:

City:

State:

Zip:

Submittal Date: Tue Aug 01 10:15:23 EDT 2017

—— Copyright Assignment

I, Mike Holt, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright
in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and
intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or
another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that | have full power and
authority to enter into this copyright assignment.

By checking this box | affirm that | am Mike Holt, and | agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature
that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...
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l »\) IPuinc Input No. 1488-NFPA 70-2017 [ Section No. 110.14(C)(1) ]
NFPA

(1) Equipment Provisions.

The determination of termination provisions of equipment shall be based on 110.14(C)(1)(a) or (C)(1)(b). Unless
the equipment is listed and marked otherwise, conductor ampacities used in determining equipment termination
provisions shall be based on Table 310.15(B)(16) as appropriately modified by 310.15(B)(7).

(@) Termination provisions of equipment for circuits rated 100 amperes or less, or marked for 14 AWG
through 1 AWG conductors, shall be used only for one of the following:

(2) Conductors rated 60°C (140°F).

(3) Conductors with higher temperature ratings, provided the ampacity, in accordance with Table
310.15(B)(16), of such conductors is determined based on the 60°C (140°F) ampacity of the conductor
size used.

(4) Conductors with higher temperature ratings if the equipment is listed and identified for use with such
conductors.

(5) For motors marked with design letters B, C, or D, conductors having an insulation rating of 75°C (167°F) or
higher shall be permitted to be used, provided the ampacity of such conductors does not exceed the 75°C
(167°F) ampacity, in accordance with Table 3 10. 15(B)(16).

(f)  Termination provisions of equipment for circuits rated over 100 amperes, or marked for conductors
larger than 1 AWG, shall be used only for one of the following:

(7) Conductors rated 75°C (167°F)

(8) Conductors with higher temperature ratings, provided the ampacity of such conductors does not exceed the
75°C (167°F) ampacity

of

(1) ,in accordance with Table 310.15(B)(16), of the conductor size used, or up to their ampacity if the
equipment is listed and identified for use with such conductors

Statement of Problem and Substantiation for Public Input
Add text ", in accordance with Table 310.15(B)(16)," at three locations for clarity.

Submitter Information Verification

Submitter Full Name: Mike Holt

Organization: Mike Holt Enterprises Inc
Street Address:

City:

State:

Zip:

Submittal Date: Tue Aug 01 10:32:30 EDT 2017
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—— Copyright Assignment

I, Mike Holt, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this Public
Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no rights,
including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is used. |
hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Mike Holt, and | agree to be legally bound by the above Copyright Assignment and the terms and
conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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l »\) IPuinc Input No. 927-NFPA 70-2017 [ Section No. 110.14(C)(1) ]
NFPA

(1) Equipment Provisions.

The determination of termination provisions of equipment shall be based on Table 110.14(C)(1) as determined
by 110.14 (C)(1)( a) or (C)(1)(b). Unless the equipment is listed and marked otherwise, conductor ampacities
used in determining equipment termination provisions shall be based on Table 310.15(B)(16) as appropriately

modified by 310.15(B)(7) .

(@) Termination provisions of equipment for circuits rated 100 amperes or less, or marked for 14 AWG
through 1 AWG conductors, shall be used only for one of the following:

(2) Conductors rated 60°C (140°F).

(3) Conductors with higher temperature ratings, provided the ampacity of such conductors is determined based
on the 60°C (140°F) ampacity of the conductor size used.

(4) Conductors with higher temperature ratings if the equipment is listed and identified for use with such
conductors.

(5) For motors marked with design letters B, C, or D, conductors having an insulation rating of 75°C (167°F) or
higher shall be permitted to be used, provided the ampacity of such conductors does not exceed the 75°C

(167°F) ampacity.

()  Termination provisions of equipment for circuits rated over 100 amperes, or marked for conductors
larger than 1 AWG, shall be used only for one of the following:

(7) Conductors rated 75°C (167°F)

(8) Conductors with higher temperature ratings, provided the ampacity of such conductors does not exceed the
75°C (167°F) ampacity of the conductor size used, or up to their ampacity if the equipment is listed and
identified for use with such conductors

Statement of Problem and Substantiation for Public Input

This public input is the work of an Ampacity Task Group. The task group consisted of the following members: Thomas
Domitrovich, Dave Mercier, Christine Porter, Derrick Atkins, and Christel Hunter.

Table 310.15(B)(16) has historically been used for two separate functions.

Table 310.15(B)(16) is used as the starting point for determining ampacity of a conductor when adjustments or
correction factors are applied to address conditions of use which include ambient temperature and number of
conductors in a raceway.

Table 310.15(B)(16) has also been used to identify the limitations placed on the conductor when terminating in
equipment.

This Pl is a companion Pl 926 which introduced a new Table 110.14(C)(1). The intent is to separate these two above
identified functions.

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 926-NFPA 70-2017 [New Section after 110.14(C)(1)] references new table.

Submitter Information Verification
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Submitter Full Name: Thomas Domitrovich
Organization: Eaton Corporation

Street Address:

City:

State:

Zip:

Submittal Date: Wed Jun 07 19:40:03 EDT 2017

—— Copyright Assignment

I, Thomas Domitrovich, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Thomas Domitrovich, and | agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon
my submission of this form, have the same legal force and effect as a handwritten signature
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I Q\’ IPuinc Input No. 3898-NFPA 70-2017 [ New Section after 110.21(B) ]
NFPA

(C) Marking for Separately Derived Systems

Marking shall be provided by the manufacturer to indicate whether or not the grounded conductor of
separately derived system equipment is bonded to its frame. Where the bonding is modified in the
field, additional marking shall be required to indicate whether the grounded conductor is bonded to
the frame.

Statement of Problem and Substantiation for Public Input

NEC 445.11 requires factory marking of generators to indicate whether or not the generator grounded
(neutral) conductor is bonded to its frame. Additional power supply products exist that can be operated as
separately derived systems or not. Identification of a bonded grounded (neutral) condition exist for those
energy sources also, but the only current marking requirement is in Article 445. Some power supplies do
not have a Chapter 4 Article where this requirement could be located. Additionally, locating the requirement
in Article 110 could reduce the correlation issues from product to product as new articles are created.
Examples of other equipment include: UPS, transformers, PV Systems (small and large), fuel cells, wind
systems, etc.

Submitter Information Verification

Submitter Full Name: Donald Cook

Organization: Shelby County Department of De
Affilliation: self

Street Address:

City:

State:

Zip:

Submittal Date: Thu Sep 07 08:31:12 EDT 2017

— Copyright Assignment

1, Donald Cook, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Donald Cook, and | agree to be legally bound by the above Copyright Assignment and
the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature
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I Q" IPuinc Input No. 1613-NFPA 70-2017 [ Section No. 110.14(D) ]
NFPA

(D) Installation Tightening Torque .

Where a tightening torque is indicated as a numeric value on equipment or in installation
instructions provided by the manufacturer, a calibrated torque tool shall be used to achieve the
indicated torque value, unless the equipment manufacturer has provided installation instructions for
an alternative method of achieving the required torque.

Informational Note: Additional information for torqueing threaded connections and terminations can
be found in Section 8.11 of NFPA 70B-2016, Recommended Practice for Electrical Equipment
Maintenance.

Statement of Problem and Substantiation for Public Input

New informational note will help the Code user better understand what is required for both new and
existing installations as it relates to proper terminations to ensure a safe installation. Important
considerations include:

8.11.1 Initial Installation.

8.11.2 Methods for Verifying Proper Tightness After Initial Installation.

8.11.3 Checking Tightness Where There Are No Signs of Degradation.

8.11.4 Checking Tightness When There Are Signs of Degradation.

Submitter Information Verification

Submitter Full Name: Mike Holt

Organization: Mike Holt Enterprises Inc

Street Address:

City:

State:

Zip:

Submittal Date: Wed Aug 02 11:36:26 EDT 2017

— Copyright Assignment

I, Mike Holt, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright
in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and
intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or
another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that | have full power and
authority to enter into this copyright assignment.

By checking this box | affirm that | am Mike Holt, and | agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature
that will, upon my submission of this form, have the same legal force and effect as a handwritten signature
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l »\) IPuinc Input No. 1619-NFPA 70-2017 [ Section No. 110.14(D) ]
NFPA

(D) Installation.

Option 2:

(D) Installation. Where-a T ightening torque _values for terminal connections shall be as _indicated as a
numeric value on equipment or in installation instructions provided by the manufacturer, a _ealibrated torque
tool shall be used to achieve the indicated torque value, unless the equipment manufacturer has provided
installation instructions for an alternative method of achieving the required torque.

Substantiation: This new section introduced in the 2017 NEC has created undue confusion for installers and
the authority having jurisdictions. Prescribing the specific characteristics and features of tools is beyond the
NEC scope. Use of a calibrated tool to achieve required torque values is already inherent to and implied by the
rule as revised, and is more consistent with how this practice was managed using only 110.3(B) in the
previously editions of the NEC. Other tools required for electrical installations covered by the NEC rules also
require calibration, yet the there is no mention of it in the Code. It is just implied that the appropriate tool must
be used for the installation to perform as intended.

Statement of Problem and Substantiation for Public Input

This new section introduced in the 2017 NEC has created undue confusion for installers and the authority having
jurisdictions. Prescribing the specific characteristics and features of tools is beyond the NEC scope. Use of a calibrated
tool to achieve required torque values is already inherent to and implied by the rule as revised, and is more consistent
with how this practice was managed using only 110.3(B) in the previously editions of the NEC. Other tools required for
electrical installations covered by the NEC rules also require calibration, yet the there is no mention of it in the Code. It
is just implied that the appropriate tool must be used for the installation to perform as intended.

Submitter Information Verification

Submitter Full Name: Agnieszka Golriz

Organization: NECA

Street Address:

City:

State:

Zip:

Submittal Date: Wed Aug 02 12:57:46 EDT 2017
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—— Copyright Assignment

I, Agnieszka Golriz, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no
rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Agnieszka Golriz, and | agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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I Q" IPuinc Input No. 1926-NFPA 70-2017 [ Section No. 110.14(D) ]
NFPA

(D) _ Installation.

Where a tightening torque is indicated as a numeric value on equipment or in installation
instructions provided by the manufacturer, a calibrated- torque tool capable of calibration shall be
used to achieve the indicated torque value, unless the equipment manufacturer has provided
installation instructions for an alternative method of achieving the required torque.

Statement of Problem and Substantiation for Public Input

When this requirement was introduced into the 2017 NEC, was there anything new about torqueing
requirements? NO. This section

was an attempt to simply state that the torqueing needed to be achieved with a tool designed for that
purpose (not the installer’s right

arm). The main purpose of this requirement has been manipulated by putting more emphasis on the tool
itself rather than achieving

the recommended torque value. The emphasis has been placed on keeping the torque tool “calibrated”
more than the unquestioned

need for maintaining torque values on the conductor/termination itself.

Submitter Information Verification

Submitter Full Name: David Clements

Organization: Intl Assoc Elec Insp

Street Address:

City:

State:

Zip:

Submittal Date: Tue Aug 08 15:27:54 EDT 2017

—— Copyright Assignment

1, David Clements, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am David Clements, and | agree to be legally bound by the above Copyright Assignment
and the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature
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I Q" IPuinc Input No. 2645-NFPA 70-2017 [ Section No. 110.14(D) ]
NFPA

(D) Installation.

Where a tightening torque is indicated as a numeric value on equipment or in installation
instructions provided by the manufacturer, a calibrated torque tool shall be used to achieve the
indicated torque value, unless the equipment manufacturer has provided installation instructions for
an alternative method of achieving the required torque. Alternate methods of achieving torque shall
be permitted when the method has a visual indicator that the proper torque has been applied.

Statement of Problem and Substantiation for Public Input

Allowing alternate methods to achieve a torque value should leave a visual indication that the appropriate
design torque has been reached. For example, a shear bolt or other breakaway style device might have a
different shape or color that indicates the shear portion has been detached and that the connection was
properly tightened.

Submitter Information Verification

Submitter Full Name: Christel Hunter

Organization: Cerro Wire

Street Address:

City:

State:

Zip:

Submittal Date: Wed Aug 23 12:18:12 EDT 2017

—— Copyright Assignment
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By checking this box | affirm that | am Christel Hunter, and | agree to be legally bound by the above Copyright Assignment
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signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature

http://submittals.nfpa.org/TerraViewWeb/FormLaunch?id=/TerraView/C...

9/27/2017 2:04 PM



National Fire Protection Association Report

1of1l

I Q\’ IPuinc Input No. 3135-NFPA 70-2017 [ Section No. 110.14(D) ]
NFPA

Statement of Problem and Substantiation for Public Input

The requirements for tightening torque are contained in the installation instructions and product listings
which are already incorporated in the Code. Provisions such as demonstrating the torque value and
proving that tools are properly calibrated are difficult if not impossible to enforce consistently. This section
should be deleted in its entirety because it does not add clarity to the previously existing technical
requirements and adds unclear enforcement challenges for inspectors and installers.

Submitter Information Verification

Submitter Full Name: Nathan Philips

Organization: Integrated Electronic Systems
Affilliation: NECA

Street Address:
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State:

Zip:
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Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Nathan Philips, and | agree to be legally bound by the above Copyright Assignment and
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I Q\’ IPuinc Input No. 3988-NFPA 70-2017 [ Section No. 110.14(D) ]
NFPA

(D) Installation.

Where a tightening torque is indicated as a numeric value on equipment or in installation
instructions provided by the manufacturer, a calibrated torque tool shall be used to achieve the
indicated torque value, unless the equipment manufacturer has provided installation instructions for

an alternative method of achieving the required torque.

Informational Note: The equipment manufacturer may be contacted if numeric torque values on the
equipment or its accompanying instructions are not unavailable or are missing.

Statement of Problem and Substantiation for Public Input

Since the addition of this new requirement in the 2017 code requiring the use of torque wrenches there has
been a great deal of focus on torque values in the field and there have been many inquiries regarding
proper torque values when instructions are missing. There are many different types of terminations today
requiring specific torque values. It is important for safe installation that installers follow manufactures

specified torque values and not guess or use some default value.
Most manufacturers can readily provide this information either through their customer service or directly on

the web.

Submitter Information Verification

Submitter Full Name: David Lutz

Organization: Hubbell Incorporated

Street Address:

City:

State:

Zip:

Submittal Date: Thu Sep 07 11:40:10 EDT 2017

—— Copyright Assignment
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copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |

have full power and authority to enter into this copyright assignment.
By checking this box | affirm that | am David Lutz, and | agree to be legally bound by the above Copyright Assignment and the

terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature
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I Q\’ IPuinc Input No. 4083-NFPA 70-2017 [ Section No. 110.14(D) ]
NFPA

(D) Installation.

Where a tightening torque is indicated as a numeric value on equipment or in installation
instructions provided by the manufacturer, a calibrated torque tool shall be used to achieve the
indicated torque value, unless the equipment manufacturer has provided installation instructions for
an alternative method of achieving the required torque.

Informational Note: The equipment manufacturer should be contacted if numeric torque values are
not on the equipment nor noted within the accompanying installation instructions, or if the installation
instructions are not available or are missing.

Statement of Problem and Substantiation for Public Input

Since the addition of this new requirement in the 2017 NEC requiring the use of torque wrenches, there
has been a great deal of focus on torque values in the field; as such, there have been many inquiries
regarding proper torque values when instructions are missing. There are many different types of
terminations today requiring specific torque values. It is important for safe installation that installers follow
manufacturers’ specified torque values, and that they not simply guess or use some default value out of
expediency.

Most manufacturers can readily provide this information either through their customer service or directly on
the Web.

Submitter Information Verification

Submitter Full Name: Stephen Rood

Organization: Legrand North America

Street Address:

City:

State:

Zip:

Submittal Date: Thu Sep 07 13:45:32 EDT 2017

— Copyright Assignment

I, Stephen Rood, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Stephen Rood, and | agree to be legally bound by the above Copyright Assignment and
the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature
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I Q" IPuinc Input No. 522-NFPA 70-2017 [ Section No. 110.14(D) |
NFPA

(D) Installation.

Where-a-tightening-torgue-is- Tightening torque for terminal connections shall be as indicated as a
numerlc value on equment orin mstallatlon mstructlons prowded by the manufacturer, a

: unless the equipment
manufacturer has prowded mstallatlon mstructlons for an alternatlve method of achieving the
required torque.

Statement of Problem and Substantiation for Public Input

This new section introduced in the 2017 NEC has created undue confusion for installers and the authority

having jurisdictions. Prescribing the specific characteristics and features of tools is beyond the NEC scope.

Use of a calibrated tool to achieve required torque values is already inherent to and implied by the rule as
revised, and is more consistent with how this practice was managed using only 110.3(B) in the previously
editions of the NEC.

Submitter Information Verification

Submitter Full Name: Michael Johnston
Organization: National Electrical Contractor
Street Address:

City:

State:

Zip:

Submittal Date: Thu Apr 13 14:03:51 EDT 2017

—— Copyright Assignment

I, Michael Johnston, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
copyright in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). |
understand and intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this
Public Input in this or another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that |
have full power and authority to enter into this copyright assignment.

By checking this box | affirm that | am Michael Johnston, and | agree to be legally bound by the above Copyright Assignment
and the terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic
signature that will, upon my submission of this form, have the same legal force and effect as a handwritten signature
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l »\) IPuinc Input No. 3559-NFPA 70-2017 [ Section No. 110.16 ]

NFPA

110.16 Arc-Flash Hazard Warning.

(A) General.

Electrical equipment, such as switchboards, switchgear, panelboards, industrial control panels, meter socket
enclosures, and motor control centers, that is in other than dwelling units, and is likely to require examination,
adjustment, servicing, or maintenance while energized, shall be field or factory marked to warn qualified
persons of potential electric arc flash hazards. The marking shall meet the requirements in 110.21(B) and shall
be located so as to be clearly visible to qualified persons before examination, adjustment, servicing, or
maintenance of the equipment.

(B) Service Equipment.

In other than dwelling units, in addition to the requirements in (A), a permanent label shall be field or factory
applied to service equipment rated 1200 amps or more. The label shall meet the requirements of 110.21(B) and
contain the following information:

(1) Nominal system voltage
(2) Available fault current at the service overcurrent protective devices
(3) The clearing time of service overcurrent protective devices based on the available fault current at the
service equipment
(4) The date the label was applied
Exception: Service equipment labeling shall not be required if an arc flash label is applied in accordance with
acceptable industry practice.

Informational Note No. 1: NFPA 70E-2015 2018, Standard for Electrical Safety in the Workplace,
provides guidance, such as determining severity of potential exposure, planning safe work practices, arc
flash labeling, and selecting personal protective equipment.

Informational Note No. 2: ANSI Z535.4-2011, Product Safety Signs and Labels, provides guidelines for
the design of safety signs and labels for application to products.

Informational Note No. 3: Acceptable industry practices for equipment labeling are described in NFPA
70E- 2015- 2018, Standard for Electrical Safety in the Workplace. This standard provides specific criteria
for developing arc-flash labels for equipment that provides nominal system voltage, incident energy
levels, arc-flash boundaries, minimum required levels of personal protective equipment, and so forth.

Statement of Problem and Substantiation for Public Input

Update the Code NFPA 70 to include the soon to be latest NFPA 70E, 2018 Edition.

Submitter Information Verification

Submitter Full Name: Michael Weitzel
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City:
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Zip:

Submittal Date: Wed Sep 06 13:40:25 EDT 2017
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—— Copyright Assignment

I, Michael Weitzel, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no
rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box I affirm that | am Michael Weitzel, and | agree to be legally bound by the above Copyright Assignment and the terms and
conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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l »\) IPuinc Input No. 4230-NFPA 70-2017 [ Section No. 110.16 ]

NFPA

110.16 Arc-Flash Hazard Warning.
(A) General.

Electrical equipment, such as switchboards, switchgear, panelboards, industrial control panels, meter socket
enclosures, and motor control centers, that is in other than dwelling units, and is likely to require examination,
adjustment, servicing, or maintenance while energized, shall be field erfactory- marked to warn qualified
persons of potential electric arc flash hazards. The marking shall meet the requirements in 110.21(B) and shall
be located so as to be clearly visible to qualified persons before examination, adjustment, servicing, or
maintenance of the equipment.

(B) Service Equipment.

In other than dwelling units, in addition to the requirements in (A), a permanent label shall be field-orfactory
field applied to service equipment rated 1200 amps or more. The label shall meet the requirements of
110.21(B) and contain the following information:

(1) Nominal system voltage

(2) Available fault current at the service overcurrent protective devices

(3) The clearing time of service overcurrent protective devices based on the available fault current at the
service equipment

(4) The date the label was applied

Exception: Service equipment labeling shall not be required if an arc flash label is applied in accordance with
acceptable industry practice.

Informational Note No. 1: NFPA 70E-2015, Standard for Electrical Safety in the Workplace, provides
guidance, such as determining severity of potential exposure, planning safe work practices, arc flash
labeling, and selecting personal protective equipment.

Informational Note No. 2: ANSI Z535.4-2011, Product Safety Signs and Labels, provides guidelines for
the design of safety signs and labels for application to products.

Informational Note No. 3: Acceptable industry practices for equipment labeling are described in NFPA
70E-2015 Standard for Electrical Safety in the Workplace. This standard provides specific criteria for
developing arc-flash labels for equipment that provides nominal system voltage, incident energy levels,
arc-flash boundaries, minimum required levels of personal protective equipment, and so forth.

Informational Note No. 4: Manufacturers can supply properly designed labels to be installed as directed
by the engineer in the field to document the information required in (B).

Statement of Problem and Substantiation for Public Input

The existing language to have the label applied at the factory has caused some confusion to those authorized to install
or inspect this equipment. The information listed in (B) is the responsibility of the engineer authorized to design the
electrical system and document the required information.

Submitter Information Verification

Submitter Full Name: Thomas Papallo

Organization: Siemens
Affilliation: Siemens
Street Address:

City:

State:
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Zip:
Submittal Date: Thu Sep 07 16:47:42 EDT 2017

—— Copyright Assignment

I, Thomas Papallo, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire no
rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative form is
used. | hereby warrant that | am the author of this Public Input and that | have full power and authority to enter into this copyright assignment.

By checking this box I affirm that | am Thomas Papallo, and | agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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I Q" IPuinc Input No. 1490-NFPA 70-2017 [ Section No. 110.16(A) ]
NFPA

(A) General.

Electrical equipment, such as disconnects, switchboards, switchgear, panelboards, industrial
control panels, meter socket enclosures, and motor control centers, that is in other than dwelling
units, and is likely to require examination, adjustment, servicing, or maintenance while energized,
shall be field or factory marked to warn qualified persons of potential electric arc flash hazards. The
marking shall meet the requirements in 110.21(B) and shall be located so as to be clearly visible to
qualified persons before examination, adjustment, servicing, or maintenance of the equipment.

Statement of Problem and Substantiation for Public Input

The addition of 'disconnects' is very important, because the way it's written, a 1000A disconnect does not
require an arc flash label, but the 200A meter enclosures do...

Submitter Information Verification

Submitter Full Name: Mike Holt

Organization: Mike Holt Enterprises Inc
Street Address:

City:

State:

Zip:

Submittal Date: Tue Aug 01 10:39:04 EDT 2017

—— Copyright Assignment

I, Mike Holt, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright
in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and
intend that | acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or
another similar or derivative form is used. | hereby warrant that | am the author of this Public Input and that | have full power and
authority to enter into this copyright assignment.

By checking this box | affirm that | am Mike Holt, and | agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature
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I Q" IPuinc Input No. 3574-NFPA 70-2017 [ Section No. 110.16(A) ]
NFPA

(A) General.

Electrical equipment, such as switchboards, switchgear, panelboards, industrial control panels,
meter socket enclosures, and- cutout boxes rated at 100 amperes or higher, and motor control
centers, thatis- that are located in other than dwelling units, ard-is- and are likely to require
examination, adjustment, servicing, or maintenance while energized, shall be field or factory marked
to warn qualified persons of potential electric arc flash hazards. The marking shall meet the
requirements in 110.21(B) and shall be located so as to be clearly visible to qualified persons before
examination, adjustment, servicing, or maintenance of the equipment.

Statement of Problem and Substantiation for Public Input

A fused cutout box type disconnect switch or circuit breaker enclosure with a rating of 100 amperes or
more, especially when operating at 480-volts or more, presents a significant arc-flash incident energy
hazard to qualified workers.

The Code should remove the ambiguity and make it clear that these installations do present an arc-flash
hazard to workers.

Consider the videos provided by Westex and other manufacturers of PPE work wear clothing.

In these video presentations, Arc Flash events are shown via an 'arc-in-a-box' at 100 amperes, on a
480-volt 3 phase bolted fault.

And, the higher the amperage, particularly at 480-volts, the greater the hazard to electrical workers.
Consider an 800-ampere switch that is not a service disconnect, and therefore does not require GFPE,
because the 1,000 ampere threshold has not been reached for overcurrent device rating. Yet, there is no
clear requirement for an Arc Flash Hazard Warning Label.

Many manufacturers are already providing a decal on their enclosure for this purpose.

Submitter Information Verification

Submitter Full Name: Michael Weitzel

Organization:

Street Address:
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State:

Zip:

Submittal Date: Wed Sep 06 13:58:53 EDT 2017

—— Copyright Assignment

I, Michael Weitzel, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in
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l »\) IPuinc Input No. 3756-NFPA 70-2017 [ Section No. 110.16(B) ]
NFPA

(B) Service Equipment.

In other than dwelling units, in addition to the requirements in (A), a permanent label shall be field or factory
applied to service equipment rated 1200 amps or more. The label shall meet the requirements of 110.21(B) and
contain the following information:

(1) Nominal system voltage
(2) Available fault current at the service overcurrent protective devices

(3) The clearing time of service overcurrent protective devices based on the available fault current at the
service equipment

(4) The date the label was applied

(5) The following warning or equivalent:

Warning - The clearing time provided affords no protection from faults on the line side of the protective element
or from faults that propagate from the load side to the line side of the protective element.

Exception: Service equipment labeling shall not be required if an arc flash label is applied in accordance with
acceptable industry practice.

Informational Note No. 1: NFPA 70E-2015, Standard for Electrical Safety in the Workplace, provides
guidance, such as determining severity of potential exposure, planning safe work practices, arc flash
labeling, and selecting personal protective equipment.

Informational Note No. 2: ANSI Z535.4-2011, Product Safety Signs and Labels, provides guidelines for
the design of safety signs and labels for application to products.

Informational Note No. 3: Acceptable industry practices for equipment labeling are described in NFPA
70E-2015 Standard for Electrical Safety in the Workplace. This standard provides specific criteria for
developing arc-flash labels for equipment that provides nominal system voltage, incident energy levels,
arc-flash boundaries, minimum required levels of personal protective equipment, and so forth.

Informational Note No. 4: The clearing time serves only to limit damage for arcing events on the load
side of the protective element. Arcing faults within the same enclosure as the protective element may
occur on the line side or propagate to the line side removing any benefit provided by the protective
element clearing time. Barriers within an enclosure installed to segregate the line side from the load side
provide a reduced exposure to electric shock and should not be considered to provide arc flash
protection unless internal arcing fault testing has been performed to demonstrate such protection.

Statement of Problem and Substantiation for Public Input

The available fault current and clearing time marking required by this section are initial steps to determine the arc flash
hazard downstream of the service equipment. Unless the equipment has been evaluated for internal arcing faults, an
arcing fault within the service equipment enclosure can propagate to the line side of the protective element and remove
any benefit from the protective element clearing time. Clarifying the marking is necessary to ensure maintenance and
service personnel determine the arc flash hazard without benefit of the clearing time when working in the service
equipment. The marking text being proposed is based on current code language from section 230.95 Informational
Note No. 1.
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