l »\» I NATIONAL FIRE PROTECTION ASSOCIATION

The leading information and knowledge resource on fire, electrical and related hazards

NFPA
NFPA 79 Second Draft Correlating Committee Meeting (F2023)
Meeting Agenda
June 14, 2023 10:00AM — 1:00PM (ET)
Microsoft Teams Meeting
Item No. Subject
23-06-01 Call to Order and introduction of members and guests (Attached)
23-06-02 Opening Remarks and NFPA Staff remarks
23-06-03 Approval of Previous Meeting Minutes (Attached)
23-06-04 Review NFPA 79 Second Draft and task group recommendations (Attached)
23-06-05 New Business
23-06-06 Old Business
23-06-07 Future Meetings
23-06-08 Adjournment
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Attachment: Correlating Committee Roster



Address List No Phone

National Electrical Code®

06/05/2023
Jeffrey S. Sargent
NEC-AAC

Lawrence S. Ayer

IM 8/5/2009 Ernest J. Gallo

UT _5/30/2008

Chair

Biz Com Electric, Inc.
2867 Stanton Avenue
Cincinnati, OH 45206

Independent Electrical Contractors, Inc.

Alternate: David L. Hittinger

NEC-AAC Principal
Telcordia Technologies (Ericsson)
233 Mount Airy Road
Suite 105
Basking Ridge, NJ 07920

NEC-AAC

Alliance for Telecommunications Industry Solutions

Alternate: Trevor N. Bowmer

Palmer L. Hickman

L 10/23/2003 Richard A. Holub

U _08/11/2014

Principal

Electrical Training Alliance
5001 Howerton Way, Suite N
Bowie, MD 20715-4459

International Brotherhood of Electrical Workers

Alternate: Derrick L. Atkins

NEC-AAC Principal
The DuPont Company, Inc.
DuPont Engineering
974 Centre Road
CRP 730/2305-1
PO Box 2915
Wilmington, DE 19805
American Chemistry Council
Alternate: Paul B. Sullivan

NEC-AAC

Dean C. Hunter

E 12/02/2020 David H. Kendall

M _08/08/2019

Principal

Minnesota Department of Labor & Industry

10418 Luebeck Drive
Park Rapids, MN 56470
Alternate: Peter D. Jackson

NEC-AAC Principal
ABB Inc.
860 Ridge Lake Boulevard
Memphis, TN 38120

NEC-AAC

National Electrical Manufacturers Association

Alternate: Raymond W. Horner

Alan Manche

M 08/09/2012 Roger D. McDaniel

UT _04/04/2017

Principal

Schneider Electric

1601 Mercer Road
Lexington, KY 40511-1025
Alternate: Chad Kennedy

NEC-AAC Principal
Pinnacle Power Solutions, LLC.
331 Godsey Road
Jackson, GA 30233
Electric Light & Power Group/EEI

NEC-AAC

Robert D. Osborne

RT 08/17/2017 Christine T. Porter

RT 08/11/2014

Principal

UL Solutions

12 Laboratory Drive

Research Triangle Park, NC 27709
UL Solutions

Alternate: Danish Zia

NEC-AAC Principal
Intertek Testing Services
702 North 86th Street
Seattle, WA 98103-3830
Alternate: William T. Fiske

NEC-AAC



Address List No Phone

06/05/2023
Jeffrey S. Sargent

National Electrical Code® NEC-AAC
Timothy James Schultheis IM_04/03/2019 David A. Williams E_04/04/2017
Principal NEC-AAC Principal NEC-AAC
T.S.B Inc., Schultheis Electric Delta Charter Township
304 Sanford Street 1422 Lindy Drive

PO Box 798
Latrobe, PA 15650

National Electrical Contractors Association

Alternate: Kyle Krueger

Lansing, MI 48917
International Association of Electrical Inspectors
Alternate: Donald R. Cook

Derrick L. Atkins L _04/02/2020 Trevor N. Bowmer UT _04/12/2022
Alternate NEC-AAC Alternate NEC-AAC
Minneapolis Electrical JATC Bunya Telecom Consulting, LLC
13100 Frankfort Parkway 1792 Finntown Road

St. Michael, MN 55376-8494

International Brotherhood of Electrical Workers

Principal: Palmer L. Hickman

Waldoboro, ME 04572
Alliance for Telecommunications Industry Solutions
Principal: Ernest J. Gallo

Donald R. Cook

E 12/06/2019 William T. Fiske RT 12/06/2019

Alternate

Dewberry/Edmonds Engineering
Chief Electrical Inspector

242 West Willow Circle

Calera, AL 35040

International Association of Electrical Inspectors

Principal: David A. Williams

NEC-AAC Alternate NEC-AAC

Intertek Testing Services

3933 US Route 11 South
Cortland, NY 13045-9715
Principal: Christine T. Porter

David L. Hittinger

IM 11/2/2006 Raymond W. Horner M _04/14/2021

Alternate

Independent Electrical Contractors
2900 South Quincy Street

Suite 720

Arlington, VA 22206

Independent Electrical Contractors, Inc.

Principal: Lawrence S. Ayer

NEC-AAC Alternate NEC-AAC

Atkore International

Allied Tube & Conduit

16100 South Lathrop Avenue

Harvey, IL 60426-6021

National Electrical Manufacturers Association
Principal: David H. Kendall

Peter D. Jackson

E 04/14/2021 Chad Kennedy M 12/02/2020

Alternate

City of Bakersfield, California
1715 Chester Avenue
Bakersfield, CA 93301-5210
Principal: Dean C. Hunter

NEC-AAC Alternate NEC-AAC

Schneider Electric

8821 Garners Ferry Road
Hopkins, SC 29061-8626
Principal: Alan Manche



Address List No Phone 06/05/2023
Jeffrey S. Sargent

National Electrical Code® NEC-AAC
Kyle Krueger IM_03/20/2023 Paul B. Sullivan U_08/24/2021
Alternate NEC-AAC Alternate NEC-AAC
National Electrical Contractors- Milwaukee Chapter DuPont
Electrical Code Consultant 34 Equestrian Drive
1201 Pennsylvania Ave Nw Cassatt, SC 29032
Suite 1200 American Chemistry Council
Washington, DC 20004 Principal: Richard A. Holub

National Electrical Contractors Association
Principal: Timothy James Schultheis

Danish Zia RT 03/20/2023 Timothy J. Pope SE 10/18/2011
Alternate NEC-AAC Nonvoting Member NEC-AAC
UL Solutions Canadian Standards Association
1285 Walt Whitman Road 178 Rexdale Boulevard
Melville, NY 11747 Toronto, ON M9W 1R3 Canada
UL Solutions CSA/Canadian Electrical Code Committee

Principal: Robert D. Osborne

Rodger Reiswig M 04/02/2020 William R. Drake O _1/1/1988
Nonvoting Member NEC-AAC Member Emeritus NEC-AAC
Johnson Controls 4464 Green Valley Road
8057 Charlemont Road Fairfield, CA 94534-1362

Goode, VA 24556

D. Harold Ware O 4/1/1993 Jeffrey S. Sargent 08/31/2019
Member Emeritus NEC-AAC Staff Liaison NEC-AAC
Libra Electric Company National Fire Protection Association
4736 Enterprise Drive One Batterymarch Park
Oklahoma City, OK 73128 Quincy, MA 02169-7471



Attachment: Previous Meeting Minutes
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NFPA
NEC® Correlating Committee Minutes
NEC® Style Manual Meeting Agenda
April 17, 2023 — 10:00AM - 11:30AM (ET)
Microsoft Teams Meeting
Item No. Subject
23-04-01 Call to order and introduction of members and guests

Chair Larry Ayer called the meeting to order at 10:00 AM on April 17, 2023, and the members and
guests introduced themselves. See attached for committee members, NFPA staff and guests in
attendance.

23-04-02 Opening Remarks and Committee Chair and NFPA Staff remarks

Chair Larry Ayer welcomed all attendees, reviewed the agenda, and thanked Usability Task Group Chair
David Williams for the work of the task group in developing the recommended revisions for the NEC
Style Manual. Staff Liaison Jeff Sargent welcomed the committee members and guests and
acknowledged the work of the Usability Task Group and NEC editor Kim Cervantes on the NEC Style
Manual revisions. The recommendations on the revisions from the Correlating Committee will be
provided to NFPA staff for review and approval.

23-04-03 Approval of Previous Meeting Minutes

A correction was brought to the staff liaison’s attention in the document showing the CC’s
recommended CMP reassignments. A motion was made, seconded, and passed to accept the previous
meeting minutes as corrected.

23-04-04 NEC® Style Manual Review

The chair called on Usability Task Group chair David Williams to provide an overview of the style
manual revisions and respond to any questions/comments from the committee members. Following this
discussion which resulted in several minor editorial corrections, the Correlating Committee voted to
recommend the revised NEC Style Manual for approval by NFPA staff.

23-04-05 New Business

The chair appointed CC member Danish Zia to the task group reviewing the second draft actions on
NFPA 79 by the Technical Committee on Electrical Equipment of Industrial Machinery. Discussion on
the Correlating Committee task groups for review of documents under the CC’s purview was held. A
question on the status of NFPA 70E was answered by the staff liaison. No NITMAMs or appeals were
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received on the NFPA 70E Second Draft Report, therefore it is a consent document that is scheduled to
be issued on or about April 23, 2023, and will become effective 20 days following the date of issuance.

23-04-06 Old Business
No old business was acted on by the Correlating Committee.
23-04-07 Future Meetings

The next meeting of the Correlating Committee is on June 14, 2023. The main purpose of this meeting is
to review and act on the recommendations of the CC task group reviewing the Second Draft actions on
NFPA 79, Electrical Standard for Industrial Machinery by the Technical Committee on Electrical
Equipment of Industrial Machinery.

23-04-08 Adjournment

The meeting was adjourned at 10:51 AM.
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NEC® AAC 4/17/2023
Microsoft® Teams Meeting

Name/Affiliation

Attending

NEC ACC

X

Larry Ayer (IEC) Chair

Ernest Gallo (ATIS)-Principal

Palmer Hickman (IBEW)-Principal

Richard Holub (ACC)-Principal

Dean Hunter (MN Dept. of Labor)-Principal

David Kendall (NEMA)-Principal

XX | X |[X|X|X

Alan Manche (Schneider Electric)-Principal

Roger McDaniel (EEI)-Principal

Robert Osborne (UL Solutions)-Principal

Christine Porter (Intertek)-Principal

Timothy Schultheis (NECA)-Principal

David Williams (IAEIl)-Principal

Derrick Atkins (IBEW)-Alternate

Trevor Bowmer (ATIS)-Alternate

Donald Cook (IAEIl)-Alternate

William Fiske (Intertek)-Alternate

David Hittinger (IEC)-Alternate

Raymond Horner (NEMA)-Alternate

Peter Jackson (City of Bakersfield, CA)-Alternate

Chad Kennedy (Schneider Electric)-Alternate

Kyle Krueger (NECA)-Alternate

XIX[X|X|X[X|X|X[X|X|X|[X]|X

Paul Sullivan (ACC)-Alternate

Danish Zia (UL Solutions)-Alternate

Roger Reiswig (Johnson Controls)-Nonvoting

Timothy Pope (CSA/Canadian Electrical Code Committee)-Nonvoting

NFPA Staff

Kim Cervantes (NFPA Staff)

Patrick Foley (NFPA Staff)

Michael McCabe (NFPA Staff)

Jeff Sargent (NFPA Staff)-Staff Liaison

X | X [X|X

Guests

Brian Baughman (NEMA)

Daniel Buuck (NAHB)

Amy Cronin (Strategic Code Solutions, (LLC)

Mark Earley (Alumni Code Consultants, (LLC)

Ryan Jackson (Steel Tube Institute)

John Kovacik (Trusted Safety Solutions, LLC)

Jack Lyons (NEMA)

Brian Rock (Hubbell)

Rick Shawbell (Florida East Coast Electrical JATC)

Keith Wilson (CNS Y-12)

XX | X[X|X|X[X|X|X|[X




Attachment: Review of NFPA 79 Second Draft
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MEMORANDUM

TO: Technical Committee on Electrical Equipment of Industrial
Machinery

FROM: Patrick Foley, Manager Committee Operations

DATE: May 4, 2023

SUBJECT: NFPA 79 Second Draft Technical Committee FINAL Ballot
Results (F2023)

According to the final ballot results, all ballot items received the necessary
affirmative votes to pass ballot.

28 Members Eligible to Vote
0 Members Not Returned

The attached report shows the number of affirmative, negative, and abstaining
votes as well as the explanation of the vote for each revision.

To pass ballot, each revision requires: (1) a simple majority of those eligible to
vote and (2) an affirmative vote of %/3 of ballots returned. See Sections 3.3.4.3.(c)
and 4.3.10.1 of the Regulations Governing the Development of NFPA
Standards.
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National Fire Protection Association Report

1 of 66

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPa...

| »\’ ISecond Revision No. 4-NFPA 79-2023 [ Section No. 3.3.60 ]
NFPA

3.3.60* 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 or standard requirement. [70, 2023]

Submitter Information Verification

Committee: EEI-AAA
Submittal Date: Mon Mar 20 12:01:26 EDT 2023

Committee Statement

Committee NFPA 79 is a “standard” not a “code”. The term “or standard” has been added and
Statement: the reference to the NEC has been maintained as it is permitted to deviate from the
NEC under the NFPA extract policy.

Response SR-4-NFPA 79-2023
Message:

Public Comment No. 17-NFPA 79-2023 [Section No. 3.3.60]

Ballot Results

v This item has passed ballot

28 Eligible Voters
0 Not Returned

26 Affirmative All
2 Affirmative with Comments
0 Negative with Comments
0 Abstention

Affirmative All

Bas, Luis M.
Carpenter, David R.
Couch, Jim

Dionne, Mike
Dobrowsky, Paul
Douglas, Stephen W.
Durazo, Nick
Garrison, Heath
Gray, Bobby J.

5/4/2023, 10:35 AM



National Fire Protection Association Report
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Gruendel, Robert
Hickman, Palmer L.
Hilbert, Mark R.
Johanneman, Douglas
Mariuz, Dino
McKinch, Terrance L.
Merrell, Glenn
Mohla, Daleep C.
Neeser, Daniel R.
Nguyen, Thi

Piller, John A.

Soter, Mike

Szende, Andras
Tacchini, Marco
Tamblingson, Jay
Waters, Keith

Woods, Benjamin Bradley

Affirmative with Comment
Egloff, Matt

no comment

Fox, Steven J.

Agree with changes.

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPa...

5/4/2023, 10:35 AM
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https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPa...

| »\’ ISecond Revision No. 14-NFPA 79-2023 [ Section No. 3.3.61 ]
NFPA

3.3.62* 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 disconnecting means, and
circuit breakers; (2) control circuit components only, such as pushbuttons, 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. [ 70; -2023]

Submitter Information Verification

Committee: EEI-AAA
Submittal Date: Mon Mar 20 15:20:43 EDT 2023

Committee Statement

Committee To comply with 2.6.1 of the NFPA Manual of Style for extracted text, the reference

Statement: brackets are removed since the language no longer reflects exact text from the 2023
NEC.

Response SR-14-NFPA 79-2023

Message:

Public Comment No. 3-NFPA 79-2022 [Section No. 3.3.61]

Ballot Results

7 This item has passed ballot

28 Eligible Voters
0 Not Returned

23 Affirmative All
3 Affirmative with Comments
2 Negative with Comments
0 Abstention

Affirmative All

Bas, Luis M.
Carpenter, David R.
Couch, Jim

Dionne, Mike
Douglas, Stephen W.
Durazo, Nick

Garrison, Heath

5/4/2023, 10:35 AM
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Gray, Bobby J.
Gruendel, Robert
Hilbert, Mark R.
Johanneman, Douglas
Mariuz, Dino
McKinch, Terrance L.
Merrell, Glenn
Mohla, Daleep C.
Neeser, Daniel R.
Nguyen, Thi

Piller, John A.

Soter, Mike

Szende, Andras
Tacchini, Marco
Waters, Keith

Woods, Benjamin Bradley

Affirmative with Comment
Dobrowsky, Paul

There are many definitions and rules in NFPA 79 that are different than what is in NFPA 70, for a
reason. By removing the reference to NFPA 70, as is suggested, the extract policy should not be
applicable or an issue. A NFPA 79 task group was established to review the term disconnecting
means and other similar terms for consistency in NFPA 79. It appears that those same terms are used
inconsistently in NFPA 70 and should be reviewed by the CMP's that have purview over them for
possible improvement in the next edition of NFPA 70. Restoring the definition to match what is in
NFPA 70 would undo part of that task group's work and create an inconsistency within NFPA 79.

Egloff, Matt
no comment
Fox, Steven J.

Agree with changes.

Negative with Comment
Hickman, Palmer L.

I do not believe that this complies with extract policy. The NEC Correlating Committee should review
this action for compliance.

Tamblingson, Jay

As proposed in Public Comment 19, the definition of industrial control panel should have been
restored to 2021 text which aligns with the NEC definition which eliminates the need to delete the
reference to NFPA 70. Having separate definitions with no technical differences in interpretation is
confusing.

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPa...

5/4/2023, 10:35 AM
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https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPa...

Second Revision No. 15-NFPA 79-2023 [ Section No. 3.3.66 ]
NFPA

3.3.61* In Sight From (Within Sight From; ) ( Within Sight).

and not more than 15 m (50 ft) di stant from the other equment is in sight from that other

equipment . [70, 2023]

A.3.3.61 In Sight From (Within Sight From) (Within Sight).

See 110.29 of NFPA 70 for additional information.

Submitter Information Verification

Committee: EEI-AAA
Submittal Date: Mon Mar 20 15:23:16 EDT 2023

Committee Statement

Committee The text is revised to the exact 2023 NEC language to comply with 2.6.1 of the
Statement: NFPA Manual of Style for extracted text.

The revision to Annex A comes from the definition in the 2023 NEC and is added
for clarity and to correlate with the NEC.

Response SR-15-NFPA 79-2023
Message:

Public Comment No. 4-NFPA 79-2022 [Section No. 3.3.66]

Ballot Results

v This item has passed ballot

28 Eligible Voters
0 Not Returned

25 Affirmative All
3 Affirmative with Comments
0 Negative with Comments
0 Abstention

Affirmative All
Bas, Luis M.
Carpenter, David R.

Couch, Jim

5/4/2023, 10:35 AM
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Dionne, Mike
Dobrowsky, Paul
Douglas, Stephen W.
Durazo, Nick
Garrison, Heath
Gray, Bobby J.
Gruendel, Robert
Hickman, Palmer L.
Johanneman, Douglas
Mariuz, Dino
McKinch, Terrance L.
Merrell, Glenn
Mohla, Daleep C.
Neeser, Daniel R.
Nguyen, Thi

Piller, John A.

Soter, Mike

Szende, Andras
Tacchini, Marco
Tamblingson, Jay
Waters, Keith

Woods, Benjamin Bradley

Affirmative with Comment
Egloff, Matt

no comment

Fox, Steven J.

Agree with changes.
Hilbert, Mark R.

| support the Committee’s action as, used in NFPA 79, it will be “equipment that will be in sight from
other equipment. However, it is not always equipment that is insight from other equipment in the NEC.
It may equipment that is in sight from a building or other structure. This definition may need to be
adjusted in the next NFPA 79 revision cycle.

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPa...

5/4/2023, 10:35 AM



National Fire Protection Association Report https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPa...

| Q\p ISecond Revision No. 16-NFPA 79-2023 [ Section No. 3.3.71.2 ]
NFPA

3.3.71.2 Location, Wet (Wet Location).

A location that is one or more of the following: (1) unprotected and exposed to weather, (2)
subject to saturation with water or other liquids, (3) underground, and (4) in concrete slabs or
masonry in direct contact with the earth. [ 70; 2023}

Supplemental Information
File Name Description Approved
PC-5_Section_3-20-2023_3.3.71.2.docx Sﬁ:ﬂgﬁiﬁege\ﬁ%ﬁg_gf’%”_g‘_e”t for
Submitter Information Verification

Committee: EEI-AAA
Submittal Date: Mon Mar 20 16:01:16 EDT 2023

Committee Statement

Committee The text is revised for clarity and grammar, the reference NFPA 70 is removed to
Statement: comply with 2.6.1 of the NFPA manual of style for extracted text.

Response SR-16-NFPA 79-2023

Message:

Public Comment No. 5-NFPA 79-2022 [Section No. 3.3.71.2]

Ballot Results

v This item has passed ballot

28 Eligible Voters
0 Not Returned

24 Affirmative All
3 Affirmative with Comments
1 Negative with Comments
0 Abstention

Affirmative All
Bas, Luis M.
Carpenter, David R.
Couch, Jim

Dionne, Mike

Douglas, Stephen W.

Durazo, Nick

7 of 66 5/4/2023, 10:35 AM
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Garrison, Heath
Gray, Bobby J.
Gruendel, Robert
Hilbert, Mark R.
Johanneman, Douglas
Mariuz, Dino
McKinch, Terrance L.
Merrell, Glenn
Mohla, Daleep C.
Neeser, Daniel R.
Nguyen, Thi

Piller, John A.

Soter, Mike

Szende, Andras
Tacchini, Marco
Tamblingson, Jay
Waters, Keith

Woods, Benjamin Bradley

Affirmative with Comment
Dobrowsky, Paul

The wording change for this definition in NFPA 70 - 2023 has created confusion and varying
interpretations. By using the word "and" instead of "or" between "water" or other liquids, literally it
seems to mean that if you only have water (without other liquids) it is not a wet location. It seems the
wording as proposed in NFPA 79 is much clearer. By removing the reference to NFPA 70, as is
suggested, the extract policy should not be applicable or an issue.

Egloff, Matt
no comment
Fox, Steven J.

Agree with changes

Negative with Comment
Hickman, Palmer L.

| do not believe that this complies with extract policy. The NEC Correlating Committee should review
this action for compliance.

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPa...

5/4/2023, 10:35 AM
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| »\’ ISecond Revision No. 17-NFPA 79-2023 [ Section No. 3.3.79 ]
NFPA

3.3.79 Overcurrent Protective Device, Branch-Circuit (Branch-Circuit Overcurrent Protective
Device).

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

Submitter Information Verification

Committee: EEI-AAA
Submittal Date: Mon Mar 20 16:06:17 EDT 2023

Committee Statement

Committee The text is revised to the exact 2023 NEC language to comply with 2.6.1 of the
Statement: NFPA Manual of Style for extracted text..

Response SR-17-NFPA 79-2023

Message:

Public Comment No. 1-NFPA 79-2022 [Section No. 3.3.79]
Public Comment No. 6-NFPA 79-2022 [Section No. 3.3.79]

Ballot Results

v This item has passed ballot

28 Eligible Voters
0 Not Returned

26 Affirmative All
2 Affirmative with Comments
0 Negative with Comments
0 Abstention

Affirmative All

Bas, Luis M.
Carpenter, David R.
Couch, Jim

Dionne, Mike
Dobrowsky, Paul
Douglas, Stephen W.

Durazo, Nick

Garrison, Heath
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Gray, Bobby J.
Gruendel, Robert
Hickman, Palmer L.
Hilbert, Mark R.
Johanneman, Douglas
Mariuz, Dino
McKinch, Terrance L.
Merrell, Glenn
Mohla, Daleep C.
Neeser, Daniel R.
Nguyen, Thi

Piller, John A.

Soter, Mike

Szende, Andras
Tacchini, Marco
Tamblingson, Jay
Waters, Keith

Woods, Benjamin Bradley

Affirmative with Comment
Egloff, Matt

no comment

Fox, Steven J.

Agree with changes

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPa...

5/4/2023, 10:35 AM
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https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPa...

| »\’ ISecond Revision No. 21-NFPA 79-2023 [ Section No. 3.3.109 ]
NFPA

3.3.109 Tap Conductors.

A conductor, other than a service conductor, that has overcurrent protection ahead of its point
of supply that exceeds the value permitted for similar conductors that are protected as
described elsewhere in this standard.

Submitter Information Verification

Committee: EEI-AAA
Submittal Date: Mon Mar 20 17:00:54 EDT 2023

Committee Statement

Committee The term conductor(s) in the title to the section was changed to conductor to
Statement: align editorially with the definition.

Response SR-21-NFPA 79-2023

Message:

Ballot Results

v This item has passed ballot

28 Eligible Voters
0 Not Returned

26 Affirmative All
2 Affirmative with Comments
0 Negative with Comments
0 Abstention

Affirmative All
Bas, Luis M.
Carpenter, David R.
Couch, Jim

Dionne, Mike
Dobrowsky, Paul
Douglas, Stephen W.
Durazo, Nick
Garrison, Heath
Gray, Bobby J.
Gruendel, Robert

Hickman, Palmer L.

5/4/2023, 10:35 AM
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Hilbert, Mark R.
Johanneman, Douglas
Mariuz, Dino
McKinch, Terrance L.
Merrell, Glenn
Mohla, Daleep C.
Neeser, Daniel R.
Nguyen, Thi

Piller, John A.

Soter, Mike

Szende, Andras
Tacchini, Marco
Tamblingson, Jay
Waters, Keith

Woods, Benjamin Bradley

Affirmative with Comment
Egloff, Matt

no comment

Fox, Steven J.

Agree with changes.

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPa...
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| » ISecond Revision No. 2-NFPA 79-2023 [ New Section after 4.9 ]
NFPA

4.10* Cybersecurity.

Industrial machinery that is connected to a communication network and permitted to control
any part of the machinery shall be permitted to comply with the following:

(1) A cybersecurity assessment conducted on the connected system to determine
vulnerabilities to cyberattacks

(2) A cybersecurity commissioning_certification conducted on the connected system to
ensure it is designed against cyberattacks and known vulnerabilities

(3) Documentation of the assessment and certification provided to those authorized to
inspect, operate, and maintain the system

A.4.10

The ANSI/ISA 62443 series of cybersecurity standards can be utilized to meet the
assessment requirement. Other options include the NIST Framework for Improving
Critical Infrastructure Cybersecurity , Version 1.1; UL 2900-2-3, Software Cybersecurity
for Network-Connectable Products, Part 2-3: Particular Requirements for Security and Life
Safety Signaling Systems ;_and ISO/TR 22100-4, Safety of machinery — Relationship
with ISO 12100 — Part 4: Guidance to machinery manufacturers for consideration of
related IT-security (cyber security) aspects .

Examples of the commissioning_certification include the following:

(1) The ISA Security Compliance Institute (ISCI)_conformity assessment program

(2) A certification of compliance by a nationally recognized test laboratory

(3) Manufacturer certification for the specific type and brand of system provided

Supplemental Information

File Name Description Approved

New Section 4.10 and
PC-10_NEW_SECTION_AFTER_4.9 03-20-2023.docx annex material per
WORD document.

Submitter Information Verification

Committee: EEI-AAA
Submittal Date: Mon Mar 20 10:46:08 EDT 2023

Committee Statement

Committee The concerns about cybersecurity and how these attacks can affect the safety of

Statement: industrial machinery and the facilities in which they are utilized need to have a
methodology that can be used. This new language provides for solutions to meet
cybersecurity protection verification which may be desired.
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Response SR-2-NFPA 79-2023
Message:

Public Comment No. 10-NFPA 79-2022 [New Section after 4.9]

Ballot Results

v This item has passed ballot

28 Eligible Voters
0 Not Returned

23 Affirmative All
3 Affirmative with Comments
2 Negative with Comments
0 Abstention

Affirmative All

Bas, Luis M.
Carpenter, David R.
Couch, Jim

Dionne, Mike
Dobrowsky, Paul
Douglas, Stephen W.
Durazo, Nick
Garrison, Heath
Gray, Bobby J.
Gruendel, Robert
Hilbert, Mark R.
Johanneman, Douglas
Mariuz, Dino
McKinch, Terrance L.
Mohla, Daleep C.
Neeser, Daniel R.
Nguyen, Thi

Piller, John A.

Soter, Mike

Szende, Andras
Tacchini, Marco
Waters, Keith

Woods, Benjamin Bradley

Affirmative with Comment
Egloff, Matt

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPa...
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no comment

Fox, Steven J.
Agree with changes.
Merrell, Glenn

Remove the words "be permitted to" in order to tighten up the requirement. "Permitted to" conflicts
with "shall".

Negative with Comment

Hickman, Palmer L.

This requirement is unclear, confusing, unenforceable and vague.
Tamblingson, Jay

Although cybersecurity is an important consideration for machinery builders, the proposed text as
written is confusing and will raise concerns on intended scope and actions. It is unclear if “connected
to a communication network” is focused on connection to networks outside the electrical equipment of
the machine or also includes any connection via communication contained within the electrical
equipment control system. In addition, “permitted to control any part of the machinery” is not clear on
what it pertains to functionally. The proposed new section should be not accepted but the topic
revisited in the next edition cycle.

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPa...
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| »\; ISecond Revision No. 5-NFPA 79-2023 [ Sections 5.1.9.2, 5.1.9.3 ]
NFPA

5.1.9.2*

Each machine supply circuit disconnecting means shall be legibly marked to-indicate-the

equipmentit-disconnects- as “Machine Supply Circuit Disconnecting Means” on or adjacent to
the device and indicate the equipment it disconnects .

Submitter Information Verification

Committee: EEI-AAA
Submittal Date: Mon Mar 20 12:10:40 EDT 2023

Committee Statement

Committee The text has been revised to combine the requirements for marking the machine
Statement: supply circuit disconnecting means and the equipment that it supplies.
Response SR-5-NFPA 79-2023

Message:

Public Comment No. 20-NFPA 79-2023 [Sections 5.1.9.2, 5.1.9.3]

Ballot Results

v This item has passed ballot

28 Eligible Voters
0 Not Returned

25 Affirmative All
2 Affirmative with Comments
1 Negative with Comments
0 Abstention

Affirmative All

Bas, Luis M.
Carpenter, David R.
Couch, Jim

Dionne, Mike
Dobrowsky, Paul
Douglas, Stephen W.

Durazo, Nick

16 of 66 5/4/2023, 10:35 AM



National Fire Protection Association Report

17 of 66

Garrison, Heath
Gray, Bobby J.
Gruendel, Robert
Hickman, Palmer L.
Johanneman, Douglas
Mariuz, Dino
McKinch, Terrance L.
Merrell, Glenn
Mohla, Daleep C.
Neeser, Daniel R.
Nguyen, Thi

Piller, John A.

Soter, Mike

Szende, Andras
Tacchini, Marco
Tamblingson, Jay
Waters, Keith

Woods, Benjamin Bradley

Affirmative with Comment
Egloff, Matt

no comment

Fox, Steven J.

Agree with changes.

Negative with Comment
Hilbert, Mark R.

| prefer the text as it was in the First Draft revision. As proposed for the Second Draft, it is not as
clear the marking to indicate the equipment it disconnects must be “on or adjacent to” the device.

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPa...
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https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPa...

| »\; ISecond Revision No. 6-NFPA 79-2023 [ Section No. 5.1.9.4 ]
NFPA

5.1.9.3

Where a machine is supplied by more than one supply circuit, a marking shall be installed
at applied or affixed on or adjacent to each machine supply circuit disconnecting means
location- denoting the location of all the other machine supply circuit disconnecting means.

Submitter Information Verification

Committee: EEI-AAA
Submittal Date: Mon Mar 20 12:28:14 EDT 2023

Committee Statement

Committee The wording was changed for consistency with NEC Section 110.21(A)(1) and
Statement: other requirements in this document.

Response SR-6-NFPA 79-2023

Message:

Public Comment No. 21-NFPA 79-2023 [Section No. 5.1.9.4]

Ballot Results

v This item has passed ballot

28 Eligible Voters
0 Not Returned

26 Affirmative All
2 Affirmative with Comments
0 Negative with Comments
0 Abstention

Affirmative All
Bas, Luis M.
Carpenter, David R.
Couch, Jim

Dionne, Mike
Dobrowsky, Paul
Douglas, Stephen W.
Durazo, Nick
Garrison, Heath
Gray, Bobby J.
Gruendel, Robert

5/4/2023, 10:35 AM
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Hickman, Palmer L.
Hilbert, Mark R.
Johanneman, Douglas
Mariuz, Dino
McKinch, Terrance L.
Merrell, Glenn
Mohla, Daleep C.
Neeser, Daniel R.
Nguyen, Thi

Piller, John A.

Soter, Mike

Szende, Andras
Tacchini, Marco
Tamblingson, Jay
Waters, Keith

Woods, Benjamin Bradley

Affirmative with Comment
Egloff, Matt

no comment

Fox, Steven J.

Agree with changes

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPa...
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https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPa...

| Q\p ISecond Revision No. 7-NFPA 79-2023 [ Section No. 5.1.13.4 ]
NFPA

5.1.13.4

Where the excepted circuits are not disconnected by the machine supply circuit disconnecting
means, all of the following requirements shall be met:

(1) A permanent safety sign(s) shall-be-placed is located adjacent to the machine supply
circuit disconnecting means operating handle(s) indicating that it does not de-energize all
the exposed live parts when it is in the open (off) position as in 16.2.4.

(2) A statement containing the information from 16.2.4shall-be is included in the machine
documentation.

(3) A permanent safety sign shallbe-placed is located on a nonremovable part inside the
control enclosure in proximity to each excepted circuit and or shall-be each excepted
circuit is identified by color as defined in 13.2.4.

Submitter Information Verification

Committee: EEI-AAA
Submittal Date: Mon Mar 20 12:41:40 EDT 2023

Committee Statement

Committee The requirements have been revised to indicate that either a permanent safety sign
Statement: or identified by color are acceptable methods to identify excepted circuits.
Response SR-7-NFPA 79-2023

Message:

Public Comment No. 11-NFPA 79-2023 [Section No. 5.1.13.4]

Ballot Results

“ This item has passed ballot

28 Eligible Voters
0 Not Returned

25 Affirmative All
2 Affirmative with Comments
1 Negative with Comments
0 Abstention

Affirmative All
Bas, Luis M.
Carpenter, David R.
Couch, Jim

Dionne, Mike
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Dobrowsky, Paul
Douglas, Stephen W.
Durazo, Nick
Garrison, Heath
Gray, Bobby J.
Hickman, Palmer L.
Hilbert, Mark R.
Johanneman, Douglas
Mariuz, Dino
McKinch, Terrance L.
Merrell, Glenn
Mohla, Daleep C.
Neeser, Daniel R.
Nguyen, Thi

Piller, John A.

Soter, Mike

Szende, Andras
Tacchini, Marco
Tamblingson, Jay
Waters, Keith

Woods, Benjamin Bradley

Affirmative with Comment
Egloff, Matt

no comment

Fox, Steven J.

Agree with Changes.

Negative with Comment
Gruendel, Robert

There are insufficient requirements stated for the permanent sign. As a qualified electrical worker, |
feel the sign alone makes me less safe. Seeing the insulation of exception circuits in orange
communicates clearly that there is a potential shock or arc hazard existing when the main isolation
means is open and, as a result, | must take additional precaution to work safely.

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPa...

5/4/2023, 10:35 AM



National Fire Protection Association Report https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPa...

Second Revision No. 8-NFPA 79-2023 [ Section No. 6.2.3.1 ]
NFPA

6.2.3.1* Enclosure Access.

conditions:

()

Opening an enclosure (e.g., door, lid, cover) that contains live parts operating at or greater
than 50 volts ac rms or 60 volts dc shall be permitted only under one or more of the following

(1) The use of a key or tool is necessary for access to live parts operating at or above 50
volts rms ac or 60 volts dc.

disconnecting means supplying the enclosure is interlocked W|th the enclosure door(s) in

accordance with 6.2.3.2.

6—2—3—2 All the live parts |nS|de that are operating at or

greater than 50 volts ac rms or 60 volts dc, including those mounted on the inside surface

of doors or covers, are separately enclosed or guarded from direct contact by the

inherent design of components or the application of barriers or obstacles such that a 12.5

mm (12 in.) jointed test finger, as shown in Figure 6.2.3 , cannot contact them.

(*ra %H&nted%ebﬂnge#as—ehemm—m—Ergure@—Z—s—eenneteentaeﬁhem—Where enclosure

access requirements are provided under 6.2.3.1(1) or 6.2.3.1(2), all live parts mounted on

the inside surface of doors or covers shall be protected from unintentional direct contact by

the inherent design of components or the application of barriers or obstacles such that a 50

mm (2 in.) sphere cannot contact them.
6.2.3.1.2

A safety sign shall be provided on enclosures in accordance with 16.2.4.

Supplemental Information

File Name Description
TG-4_3-20-2023 PC-22 6.2.3.1_MSM_- See attached WORD doc for
_Copy.docx changes t0 6.2.3.1

Submitter Information Verification

Committee: EEI-AAA
Submittal Date: Mon Mar 20 13:12:08 EDT 2023

Committee Statement
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Approved
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Committee The revised text clarifies the permitted options for enclosure access by moving
Statement: 6.2.3.1.1 to a new list item 6.2.3.1(3) and clarifying the requirements for protection of
live parts mounted to the inside surface of doors and covers.

Response SR-8-NFPA 79-2023

Message:

Public Comment No. 22-NFPA 79-2023 [Section No. 6.2.3.1]

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPa...

Ballot Results

v This item has passed ballot

28 Eligible Voters
0 Not Returned

26 Affirmative All
2 Affirmative with Comments
0 Negative with Comments
0 Abstention

Affirmative All

Bas, Luis M.
Carpenter, David R.
Couch, Jim

Dionne, Mike
Dobrowsky, Paul
Douglas, Stephen W.
Durazo, Nick
Garrison, Heath
Gray, Bobby J.
Gruendel, Robert
Hickman, Palmer L.
Hilbert, Mark R.
Johanneman, Douglas
Mariuz, Dino
McKinch, Terrance L.
Merrell, Glenn
Mohla, Daleep C.
Neeser, Daniel R.
Nguyen, Thi

Piller, John A.

Soter, Mike

Szende, Andras
Tacchini, Marco

Tamblingson, Jay

5/4/2023, 10:35 AM



National Fire Protection Association Report

24 of 66

Waters, Keith

Woods, Benjamin Bradley

Affirmative with Comment
Egloff, Matt

no comment

Fox, Steven J.

Agree with Changes.

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPa...
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| »\’ ISecond Revision No. 1-NFPA 79-2023 [ Section No. 7.2.10.1 ]
NFPA

7.2.10.1*
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Each motor controller and its associated wiring shall be protected as an individual branch
circuit by a motor branch-circuit short-circuit and ground-fault protective device as specified by

the controller manufacturer The-maximum-rating-shall- be-as-shown-in- Table 7.2.104 -orin
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7.2.10.1.1

The maximum rating shall be as shown in Table 7.2.10.1.1 or in accordance with 7.2.10.1
through 7.2.10.5.

Table 7.2.10.1.1 Maximum Rating or Setting of Motor Branch-Circuit Short-Circuit and
Ground-Fault Protective Devices

Full-Load Current (%)

Fuse Class with Non-Time Delay AC-2 AC-3 AC-4
R 300 300 300
CFord 300 300 300
CC 300 300 300
T 300 300 300
Type of Application? >
Fuse Class with Time Delay® AC-2 AC-3 AC-4
RK-5€ 150 175 175
RK-1 150 175 175
CFord 150 175 225
CC 150 300 300
Instantaneous trip circuit breaker 800 800 800
Inverse time circuit breaker® 150 250 250

al Types of starting duty are as follows:
(1) AC-2: All light-starting duty motors, including slip-ring motors; starting, switching off

(2) AC-3: All medium- starting duty motors including squirrel-cage motors; starting, switching
off while running, occasional inching, jogging, or plugging but not to exceed 5 operations per
minute or 10 operations per 10 minutes; and all wye-delta and two-step autotransformer
starting motors

(3) AC-4: All heavy- starting duty motors including squirrel-cage motors; starting, plugging,
inching, jogging

7.2.10.1.2
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Table 7.2.10.1.1 shall not apply to Design B energy efficient motor circuits.

7.2.10.1.2.1

The provisions of NFPA 70 shall be observed for Design B energy efficient motor circuits.
7.210.1.3

Where the controller is power conversion equipment that is listed and marked “Suitable for
Output Motor Conductor Protection,” the maximum rating of the designated motor branch-
circuit short-circuit and ground-fault protective device shall be permitted to be determined by
replacing the full-load current in Table 7.2.10.1.1 with the power conversion equipment’s rated
input current.

7.2.10.1.3.1

The selected rating shall not exceed the rating marked on the adjustable speed drive or in the
manufacturer’s instructions.

7.2101.4

Where the values determined by this table do not correspond to the standard sizes or ratings,
the next higher standard size, rating, or possible setting shall be permitted.

7.2.10.1.4.1

Where a nonadjustable inverse time circuit breaker is used and the next higher standard
ampere rating is less than 15 amperes, an ampere rating of 15 amperes shall be permitted.

7.2.10.1.5

Where the rating of a time-delay fuse (other than CC type) specified by the table is not
sufficient for the starting of the motor, it shall be permitted to be increased but shall in no case
be permitted to exceed 225 percent.

7.2.10.1.5.1

The rating of a time-delay Class CC fuse and non-time-delay Class CC, J, CF, or T fuse shall
be permitted to be increased but shall in no case exceed 400 percent of the full-load current.

7.2.10.1.6

Unless a motor controller is listed for use with RK-5 fuses, Class RK-5 fuses shall be used
only with NEMA-rated motor controllers.

7.2.10.1.7

Instantaneous trip circuit breakers shall be permitted to be used only if they comply with all of
the following:

(1) They are adjustable.

(2) Part of the combination controller has motor-running protection, short-circuit protection,
and ground-fault protection in each conductor.

(3) The combination is especially identified for use.
(4) They are installed per any instructions included in their listing or labeling.

(5) They are limited to single motor applications; circuit breakers with adjustable trip settings
are to be set at the controller manufacturer's recommendation, but not greater than 1300
percent of the motor full-load current.

7.2.10.1.8

Where the rating of an inverse time circuit breaker specified in this table is not sufficient for the
starting current of the motor, it shall be permitted to be increased but in no case exceed

400 percent for full-load currents of 100 amperes or less or 300 percent for full-load currents
greater than 100 amperes.

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPa...
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7.210.1.9

A listed self-protected combination controller shall be permitted in lieu of the devices specified
in Table 7.2.10.1.1 for branch-circuit short-circuit ground fault and overload protection of a
single motor circuit.

7.2.10.1.10

Where a listed self-protected combination controller has an adjustable, instantaneous trip
setting, the setting shall not exceed 1300 percent of full-load motor current for other than
Design B energy efficient motors and not more than 1700 percent of full-load motor current for
Design B energy efficient motors.

7.2.10.1.11

Semiconductor fuses intended for the protection of electronic devices shall be permitted in lieu
of the devices specified in Table 7.2.10.1.1 for power electronic devices, associated
electromechanical devices (such as bypass contactors and isolation contactors), and
conductors in a solid-state motor controller system, if the marking for replacement fuses is
provided adjacent to the fuses.

7.2.10.1.12

Circuits containing power conversion equipment shall be protected by a motor branch-circuit
short-circuit and ground-fault protective device selected in accordance with 7.2.10.1,
7.2.10.1.9,7.2.10.1.11, or 19.1.1.

7.2.10.1.13

If maximum ratings are stipulated for specific device types in the manufacturer's instructions
for the power conversion equipment or are otherwise marked on the equipment, they shall not
be exceeded even if higher values are permitted by 7.2.10.1.

7.2.10.1.14

A self-protected combination motor controller, semiconductor fuses or an instantaneous trip
circuit breaker shall only be permitted if specifically identified in the manufacturer’s instructions
for the power conversion equipment or if otherwise marked on the equipment.

7.2.10.1.15

If an instantaneous-trip circuit breaker or semiconductor fuses are permitted in accordance
with the power conversion equipment manufacturer’s instructions for use as the motor branch-
circuit short-circuit and ground-fault protective device for listed power conversion equipment,
they shall be provided as an integral part of a single listed assembly incorporating both the
protective device and power conversion equipment.

7.2.10.1.16

Motor branch-circuit short-circuit and ground-fault protection shall also be provided for a
bypass circuit/device(s).

7.210.1.17

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

Supplemental Information

File Name Description Approved

79-2021_Table_7.2.10.1_v1_KC_edits_1_.docx

Section 7.2.10.1 and Table
7.2.10.1 editorial actions

Submitter Information Verification
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Committee:

EEI-AAA

Submittal Date: Tue Jan 31 14:13:35 EST 2023

Committee Statement

Committee
Statement:

Response Message:

Ballot Results

Revise Section and Table as shown in attachment WORD document.

Revision is editorial in nature only and in accordance with MOS, no new

material.
SR-1-NFPA 79-2023

v This item has passed ballot

28 Eligible Voters
0 Not Returned
25 Affirmative All

2 Affirmative with Comments
1 Negative with Comments

0 Abstention

Affirmative All

Bas, Luis M.
Carpenter, David R.
Couch, Jim

Dionne, Mike
Dobrowsky, Paul
Douglas, Stephen W.
Durazo, Nick
Garrison, Heath
Gray, Bobby J.
Gruendel, Robert
Hickman, Palmer L.
Hilbert, Mark R.
Johanneman, Douglas
Mariuz, Dino
McKinch, Terrance L.
Merrell, Glenn
Mohla, Daleep C.
Neeser, Daniel R.
Nguyen, Thi

Piller, John A.

Soter, Mike

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPa...

5/4/2023, 10:35 AM



National Fire Protection Association Report

31 of 66

Szende, Andras
Tacchini, Marco
Waters, Keith

Woods, Benjamin Bradley

Affirmative with Comment
Egloff, Matt

no comment

Fox, Steven J.

Agree with changes.

Negative with Comment

Tamblingson, Jay

The proposed change was intended to be editorial to comply with MOS but the revised text
numbering is confusing and appears to have altered normative text. 7.2.10.1 now restricts the
maximum size to be in accordance with 7.2.10.1 to 7.2.10.5 which is not in present text. As this is only
editorial, it is recommended to reject this change and revisit in next cycle.

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPa...
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Q\p Second Revision No. 18-NFPA 79-2023 [ Section No. 7.8.1]
NFPA

7.8.1* Surge-Protective Devices (SPDs).

Industrial machinery with safety circuits shall have SPD(s) to protect against the effects of
overvoltages due to hazardous- transients or switching surges. The type of SPD(s) shall be
selected to protect, at a minimum, the safety circuit devices and shall be permitted to

be integral to secondary derived voltage sources.

Exception: SPD(s) shall not be required where the risks associated with the effects of

overvoltages are mitigated such that the safety performance determined by a risk
assessment is met.

7.8.1.1

The type of SPD(s) shall be selected to protect, at a minimum, the safety circuit devices.
7.8.1.2

The type of SPD(s) shall be permitted to be integral to secondary derived voltage sources.

Submitter Information Verification

Committee: EEI-AAA
Submittal Date: Mon Mar 20 16:10:23 EDT 2023

Committee Statement

Committee The term “hazardous” is removed to comply with 2.2.2 Unenforceable Terms in
Statement: the NFPA Manual of Style.

Response SR-18-NFPA 79-2023

Message:

Public Comment No. 23-NFPA 79-2023 [Section No. 7.8.1]
Public Comment No. 7-NFPA 79-2022 [Section No. 7.8.1]

Ballot Results

v This item has passed ballot

28 Eligible Voters
0 Not Returned

26 Affirmative All
2 Affirmative with Comments
0 Negative with Comments
0 Abstention

Affirmative All
Bas, Luis M.
Carpenter, David R.

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPa...
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Couch, Jim

Dionne, Mike
Dobrowsky, Paul
Douglas, Stephen W.
Durazo, Nick
Garrison, Heath
Gray, Bobby J.
Gruendel, Robert
Hickman, Palmer L.
Hilbert, Mark R.
Johanneman, Douglas
Mariuz, Dino
McKinch, Terrance L.
Merrell, Glenn
Mohla, Daleep C.
Neeser, Daniel R.
Nguyen, Thi

Piller, John A.

Soter, Mike

Szende, Andras
Tacchini, Marco
Tamblingson, Jay
Waters, Keith

Woods, Benjamin Bradley

Affirmative with Comment
Egloff, Matt

no comment

Fox, Steven J.

Agree with Changes.
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Second Revision No. 9-NFPA 79-2023 [ Section No. 12.6.1.1 ]
NFPA

12.6.1.1

16 AWG shall be permitted if where individual conductors are used in a cabinet or enclosure
or where part of a jacketed multiconductor cable assembly or flexible cord; erpart-of
individual-condusctors-used-in-a-cabinet-orenclosure- under the following conditions:

(1) In non-motor power circuits of 8 amperes or less, provided all the following conditions are
met:

(a) The circuit is protected in accordance with Chapter 7.

(b) Overcurrent protection does not exceed 10 amperes.

(c) Overcurrent protection is provided by one of the following:
i. Alisted molded-case circuit breaker marked for use with 16 AWG conductors
ii. Listed fuses marked for use with 16 AWG conductors
ii. Class CC, Class J, Class CF, or Class T fuses

(2) In motor power circuits supplying a motor having a full-load current rating of 8 amperes or
less, provided all the following conditions are met:

(a) The circuit is protected in accordance with Chapter 7.
(b) The circuit is provided with Class 10 overload protection.

(c) Overcurrent protection is provided by one of the following:

i. Alisted molded-case circuit breaker marked for use with 16 AWG conductors
ii. Listed fuses marked for use with 16 AWG conductors
iii. Class CC, Class J, Class CF, or Class T fuses

(3) In motor power circuits supplying a motor having a full-load current rating of 5.5 amperes
or less, provided all the following conditions are met:

(a) The circuit is protected in accordance with Chapter 7.

(b) The circuit is provided with Class 20 overload protection.

(c) Overcurrent protection is provided by one of the following:
i. Alisted molded-case circuit breaker marked for use with 16 AWG conductors
ii. Listed fuses marked for use with 16 AWG conductors
ii. Class CC, Class J, Class CF, or Class T fuses

Supplemental Information

File Name Description Approved

SEE attached WORD doc for changes to

TG4_12.6.1.1_3-20-2023_.docx 12.6.11.
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Committee Statement

Committee The language has been revised to clarify that jacketed multiconductor cable
Statement: assembly or flexible cord is not required to be used in a cabinet or enclosure.
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Public Comment No. 25-NFPA 79-2023 [Section No. 12.6.1.1]
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Egloff, Matt
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Fox, Steven J.

Agree with changes.

Negative with Comment

Merrell, Glenn

multiconductor cabling to an internal enclosure mounted control device may be a code conforming
requirement whereby the use of such cabling within an encolsure is specified by the manufacturer
installation instructions, which may also be a safety and/ or code compliance issue. Examples are
VED / Servo specialized multiconductor wiring; Robot controller multiconductor wiring containing
motor drive, 1/0 and signal conductors; | recommend aligning this requirement with other parts of the

code.
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Second Revision No. 10-NFPA 79-2023 [ Section No. 12.6.1.2 ]
NFPA

12.6.1.2

18 AWG shall be permitted if where individual conductors are used in a cabinet or enclosure
or where part of a jacketed multiconductor cable assembly or flexible cord erpart-of-individual
conductors-used-in-a-cabinet-orenclosure under the following conditions:

(1) In non-motor power circuits of 5.6 amperes or less, provided all the following conditions
are met:

(a) The circuit is protected in accordance with Chapter 7.

(b) Overcurrent protection does not exceed 7 amperes.

(c) Overcurrent protection is provided by one of the following:
i. Alisted molded-case circuit breaker marked for use with 18 AWG conductors
ii. Listed fuses marked for use with 18 AWG conductors
ii. Class CC, Class J, or Class CF, Class T fuses

(2) In motor power circuits supplying a motor having a full-load current rating of 5 amperes or
less, provided all the following conditions are met:

(a) The circuit is protected in accordance with Chapter 7.
(b) The circuit is provided with Class 10 overload protection.

(c) Overcurrent protection is provided by one of the following:

i. Alisted molded-case circuit breaker marked for use with 18 AWG conductors
ii. Listed fuses marked for use with 18 AWG conductors
iii. Class CC, Class J, Class CF, or Class T fuses

(3) In motor power circuits supplying a motor having a full-load current rating of 3.5 amperes
or less, provided all the following are met:

(a) The circuit is protected in accordance with Chapter 7.

(b) The circuit is provided with Class 20 overload protection.

(c) Overcurrent protection is provided by one of the following:
i. Alisted molded-case circuit breaker marked for use with 18 AWG conductors
ii. Listed fuses marked for use with 18 AWG conductors
ii. Class CC, Class J, Class CF, or Class T fuses
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multiconductor cabling to an internal enclosure mounted control device may be a code conforming
requirement whereby the use of such cabling within an encolsure is specified by the manufactiurer
installation instructions, which may also be a safety and/ or code compliance issue. Examples are
VED / Servo specialized multiconductor wiring; Robot controller multiconductor wiring containing
motor drive, 1/0 and signal conductors; | recommend aligning this requirement with other parts of the

code.
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Second Revision No. 11-NFPA 79-2023 [ Section No. 12.6.1.4 ]
NFPA

12.6.1.4

16 AWG and 18 AWG conductors shall be permitted if where individual conductors are used
ina cablnet or enclosure or where part of a Jacketed multiconductor cable assembly or flexible
2 ure- under the following

condltlons.

(1) The conductors are supplied by power conversion equipment that is listed and
marked “Suitable for Output Motor Conductor Protection.”

(2) The power conversion equipment is marked suitable for protecting the size of the
conductor used.
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multiconductor cabling to an internal enclosure mounted control device may be a code conforming
requirement whereby the use of such cabling within an encolsure is specified by the manufacturer
installation instructions, which may also be a safety and/ or code compliance issue. Examples are
VFD / Servo specialized multiconductor wiring; Robot controller multiconductor wiring containing
motor drive, 1/0 and signal conductors; | recommend aligning this requirement with other parts of the

code.
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| »\’ ISecond Revision No. 12-NFPA 79-2023 [ Section No. 13.2.4.1 ]
NFPA

13.2.4.1*
Ungrounded conductors that remain energized shall be identified with the following:

(1) The color ORANGE shall be used to identify ungrounded ac conductors that remain
energized when the main supply circuit disconnecting means is in the off position._This
color identification shall be strictly reserved for this application only.

(2) The color ORANGE with BLUE stripe shall be used to identify ungrounded dc conductors
that remain energized when the main supply circuit disconnecting means is in the off
position. This color identification shall be strictly reserved for this application only.

Exception No. 1: Internal wiring on individual devices purchased completely wired

Exception No. 2: Where the insulation used is not available in the colors required (e.g., high
temperature insulation, chemically resistant insulation)

Submitter Information Verification

Committee: EEI-AAA
Submittal Date: Mon Mar 20 14:25:31 EDT 2023

Committee Statement

Committee The revision clarifies that “This color identification shall be strictly reserved for this
Statement: application only.” applies for both conditions (1) and (2).
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| will note that Orange is also used for the "high leg" or "wild leg" of that type of delta transformer
configuration. | also note that with age, poor lighting, etc., it can be hard to tell some shades of
"Orange" from "Red" in some circumstances. That all said, this has been in the code for a long time.
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| »\; ISecond Revision No. 19-NFPA 79-2023 [ Section No. A.3.3.39 ]
NFPA

A.3.3.39 Enclosure.
See-Table110.28-in- NEPA-70 See Annex F for examples of enclosure types. [ 70; -2023]
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Submittal Date: Mon Mar 20 16:20:04 EDT 2023
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Committee  Annex F provides detailed information on enclosures and enclosure types. When

Statement: practicable the user should be able to obtain referenced information within the same
document. To comply with 2.6.1 of the NFPA Manual of Style for extracted text, the
reference brackets are removed since the language no longer reflects exact text from
the 2023 NEC.
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| »\; ISecond Revision No. 13-NFPA 79-2023 [ Section No. A.3.3.56 ]
NFPA

A.3.3.56 Grounding Conductor, Equipment (EGC) (Equipment Grounding Conductor).

It is recognized that the equipment grounding conductor also performs
bonding. See-250-118-of NEPA-Z0 i i
conductors See 8.2 for equipment grounding conductor and bonding jumper requirements .

{#0, 2023}
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| »\’ ISecond Revision No. 3-NFPA 79-2023 [ Section No. D.1]
NFPA

48 of 66 5/4/2023, 10:35 AM



National Fire Protection Association Report

49 of 66

D.1

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPa...

5/4/2023, 10:35 AM



National Fire Protection Association Report https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPa...

Figure D.1(a) through Figure D.1(q) are not intended to be design guidelines. They are
included only to illustrate documentation methods.

Figure D.1(a) Cover Sheet and Sheet Index.
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Figure D.1(e) Elementary Schematic.
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Figure D.1(f) PLC Inp
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Figure D.1(g) PLC Output Diagram.
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Figure D.1(j) Sequence of Operations — Graphical.

5 lncton
Solenoid No. | Hydi Input Sensor No. ' 7{8]o fiohhefisfrafisherzlrefrsieolzilezleaeale
= Part pro
GO [
[
0000 SOL | AR | i .
XXX SOL | AR | Par accol track #1 energizes | 03
dolay E
0000 SOL | AR | i i
00000 SOL | AR | 10 Loader track #1 acvances X
— i1 advanced dwell | 5 L
OXX0KSOL 2 rotur 10 [Nl _|
= Part pre [ 17
000K 5oL I
= I
G000 5oL
02000050L | AR | i 0
000K S0L Part acool track #2 energizes | 35
— 2 [ Pa #2 dolay s
0000 5oL | AR | 2 0
0300XX SOL | AIR | _BO0(XXPAS | 22 | Loader track 2 acvances 10
- - = % dvanced dwell | 5 I
o x| Do | o i Tt

Cycle time for one part/one track

LCycle time for one part each track_= 19.0 sec.

Figure D.1(k) Sequence of Operations — Descriptive Graphical.

>

nm

)

T

o

Sequence of Operation

. Machine operation: press “Motors Start” pushbutton 2PB.
s start.

Motors
Select spindie speed by turning selector switch to 1SS 10 NC,
jizing 3SOL 10 DEC, energizi L

to decrease setling.
With correct spindle direction selected, limit switch 1LS is actuated.
Press *Spindle Start® pushbutton 4PB, energizing relay 1CR, which
energizes 1SOL. Spindle starts and pressure swilch 1PS is
actuated, 1PS energizes 1TR, and after a time delay 2SOL is
energized, permitting movement of

Switch Operation
1LS (115) actuated by spindle direction lever engaged
1PS (118) operated when spindle clutch engaged
2PS (126) operated by normal lube pressure
1FS (129) operated by adequate lube supply

For panels and control Sheet 2

feed rates.

Pressing “Spindie Stop” pushbutton 3PB stops spindle and feeds
movements simultaneously.

. Lubrication operation.

Pressure switch 2PS is closed.

1. Timer 2TR clutch is energized when motors start.

2. Contact 2TR1 closes and energizes timer motor MTR,
starting lube timing period.

3. Contact 2TR3 closes and energizes fimer 3TR.

. Timer 2TR times out.

. Contact 2TR1 opens, de-energizing timer motor MTR.
2. Contact 2TR2 closes, energizing 5SOL.
3. Contact 2TR3 opens, de-energizing timer 3TR.
4. Lubrication pressure actuates pressure switch 2PS,
d d resetiing imer 2TR. Contacts 2TR1
2TR2, and 2TR3 open.
5. Contact 2TR2 opening, de-energizes 5SOL.
Reduced lubrication pressure deactuates pressure switch 2PS and
sequence repeats.

diagram see

Last wire number used 22

Last relay number used —1CR.
. no.

Purchase order no. 0. 91011
Serial no. of machine TP 121314
These for machine no.
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Figure D.1(l) Sample Servo Diagram.
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System Module

Control power & signals.
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Fety B0 i ot enabod
- Roady bus ol ip

g og.
Sl reh < arowaro aura

DG bus pos.
DC minus bus DG bus neg.
Motion Input Wiring Board L Sider interconnest_}—

Motion Drive Board

Wi #1

Black s X1

820 :
CRAEEER
gE| ¢

o
IRIRL

Motor cable
{typical)

x00x
00 | <SSt

Flex O modules

B
Module Group Number

e s e e o e P
% '9

R | Sow groon - Bus up, axts enabled
Flashing green — Bus up, axis not enabled
Flashing red/green — Ready, bus not up
Flashing red - Faur

Solid red - Hardware failure

W

IMotor cable
(typical)

Axis Module (typical) Additional Axes

T e i e [or e it
and
Brake )
Thermostat Important:
Ground bar ustbo 2 cose
to drive as possi
Cable Legend
Motor:
Cable#  AXis
XxXx o
xx 1
xx 2
Xxx 3
A Resolver:
3 Cable# Axis Connector
m XXx o s
Xxx 1 J
3
R@/IM xx 2 a7
H XXX 3 J1o
3
Encoder:
Cable # Axis Connector
123XX Ax AC Servomotor XXX 0 J3
X1 i
Xxx 2 ¥
XXX 3 J1o
Encoder
Encoder (optional)

Brake control input

Figure D.1(m) Sample PLC Network — Station Layout.
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[3[2[1]
BEaN

Station # 1
|
Note: See sheet # XX Note: See sheet# XX |
Manufacturer Manufacturer
| block /0 block /O
#1777-32A0/B #1777-OA32/B
I su| ! |eu Bu| 1 B
[Sha
SSLL hd hd Manuf. shd shd Manuf. |
ESI, F= Cable # = cable #
cr| 2 e, ar| 2 e |
I |
Block /O configuration Block /O configuration
Rack 1, Module groups 0 & 1 Rack 1, Module groups 2 & 3 |
Switch #1 enann Switch ¥1 |
| [Comsion T
| [Open=off ROROHEG( NN Openwﬂ NNNNN N
Stamng mod. group Starling mod. group
setto ‘0" se |
Rack number Rack number
setto "1 setto 1" |
Switch #2 Switch #2
|
|

Block /0 configuration
Rack 1, Module groups 4 & 5
Switch #1

Block /0 configuration
Rack 1, Module groups 6 & 7

Switch #1
[e[s[4]s[2]1]
XA

Open=off_POXIXXIX

XX 1 ¥
“_starting mod. group “_starting mod. group
set to “4” set o “6”
Rack number Rack number

set to “1”

Switch #2

wll
Open=ofi PN | XY

- Baud rate: 57.6 kbps T Baud e 57.6 Kbps
Primary rack Primary rack

Last state = Hold
Prac. restart L.O. = NO

set to “1”

Last state = Hold
Proc. restart L.O. = NO

| [o[7[6]
| lm«
ROX( ROEEEOX
1 Baud rate: 57.6 kbps l_"—‘laaud rate: 57.6 kbps
Primary rack Primary rack
Last state = Hold Last state = Hold
————— Proc. restart LO.= NO ————Proc. restart LO. = NO,
| L Lastrack=NO L Lastrack =NO
I Not used Not used
SSiL | cBL# Manuf., '
cable #
Remote enclosure
program port |
|
|
|
|
Female DB 9 pin connector |
mounted in station terminal box |
.
Station # _2
Note: See sheet # XX Note: See sheet # XX |
Manufacturer Manufacturer
| block /O block /O
| #1777-32A0/B #1727-OA32/B
Bu| ! |8l Bu| ! |Bu
'sha[Shdsng Manuf. sha [Sd)sha Manut. be[SSLL
Cable # Fo Cable #
cir| 2 Jeir cir| 2 |cir
| =T e

Female DB 9 pin connector
mounted in station terminal box

Last rack = NO Last rack = NO
Not used Not usad
CBL # Manutf. El
Remote enclosure cable #
program port

2 |2
o |B
ol
'

Figure D.1(n) Sample Operator Station.

5/4/2023, 10:35 AM



National Fire Protection Association Report https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPa...

Main air Gantry over Gantry over Magnet Part presant
Tow fault gondola #1 gondola #2 Iift lowered magnol
0:13/04 LT 32LT 0:13/13 LT 1:05/42 LT 0:13/06 LT

Gantry over Magnet [ift
raised

5/138 LT

Gantry to Gantry to Lower
gondola #1 gondola #2 magnet litt
:02/13 PB 1:02/14 PB 102117 PB

Gantry to Raise Magnot
center magnet litt off
:02/15 PB :02/16 PB 1:08/01 PB

Power H.B.O. motor In auto
enabled cycle
0:13/05LT 0:13/02 LT

Mode Start Reset
manual/auto cycle fault
:02/02 SS 2/03 PB 1:02/01 PB

Emergency
stoj
531 PB1

o

Stop Stop
s9p H.B.0. motor auto cycle
525 PB1 1:02/07 PB :02/04 PB

FRONT VIEW
Magnet Part present Magnet Gantry over Gantry over Main air
on magnet lift lowered gondola #2 gondola #1 low fault
0:13/07 LT 0:13/06 LT 1:05M2 LT 01313 LT 0:13/12LT 0:13/04 LT
01307 Sy 113 06112, 5063 19, G 9113 | Q12 St 113 | 013104, e’ 511
511207 ¥ 5082507 5112407 5112407 511207
Raised Center
1:05/13 LT 0:13/14LT
13, 5063 w1 g 5113
506207~ 0’
Magnet Lower Gantry to Gantry to
on magnet lift gondola #2 gondola #1
1:08/00 PB 1:02/17 PB 1:02/14 PB 1:02/13 PB
5052 1:0300 5052 10217 | 5052 1:02/14 | 5052 1:02113
Magnet Raise Gantry to
o magnet lift center
1:08/01 PB 1:02/16 PB 1:02/15 PB
5052 1:03/01 5052 10216 5052 1:02115
In auto H.B.O. motor Power
cycle enabled on
0:13/03 LT 0:13/05LT 529 LT
03\ 5113 OIS Ny 113 | 5255 N 5242
5112007 5112007 524107
Reset Start Mode Start Master
fault auto cycle manual/auto H.B.O. motor start
1:02/01 PB 1:02/03 PB 1:02/02 S8 1:02/06 PB 525 PB3
’ ’ Y "
5052 1:0201| 5052 1:02/03| 5052 1:02/02 5052 1:02/06| 5254 5255
Emergency Stop Stop Master
op auto cycle H.B.0. motor stop
531 PB1 1:02/04 PB 1:02/07 PB 525 PB1
5241 5311 _| 5052 02/04 5052 1:02/07 | 5241 5251
REAR VIEW
Parts List
Detail_| Quy. [ Identiier Location | Manufacturer Part Number Description
0001 | _1_| Enclosure = uppler name AT2XT31BLP 2door endiosure, 72.12X73.12X18.12
0002 | 1| Panelt - upplier name AT2PT2 72X72 sub-panel
0003 | 1| 208 Panel_| Supplier name 5KE200LBIG3522__| Motor, 22KW, 1200 RPM, Fr 200L, B3 mount
0004 | 1| 1PWRPLG - upplier name GE-0100-60 Bs fuse — Fusile, 1004, 600V
1 o ‘SELAG6ATO060 pole/100A circui breaker, SE100 frame.
1 o L06A31 M) FVNR contactor, 30HP/460V. 48 0, 120VAC coil
1 o F1000-JF8 ighting disconnecting means, 1000VA, 480/120V enciosed
» ype AGT use, 60OV, XX AMP
uppler name 01AEP115 roximity switch, 115VAC, 3 pin

Figure D.1(p) ISO (A2) Drawing Standard Framework.
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1SO (A2) drawing standard framework

o Border: refer o o
180 5457, 1999

o |

o o

Title block: refer to
1S0 7200, 1984

[Florame ston

=
wour || [company | .
. . Sy emblem | Tiabiock periS07200 [ ‘rawing erticaton |
& [roms s changs Bomow G0 ol
Sewo [
o] Do [ ey T P b
|8 =7 I T T C— t 3 y |

Figure D.1(q) Selections from ANSI Y32.2/IEEE 315 Symbol Table.
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IEC 60617 Note 1
ANSI Symbol  ANSI Code |  Symbol Code Description
k- CON \d KM Contactor contact open
e CON L( KM Contactor contact closed
H+ CR - KA Relay contact open
- CR — KA Relay contact closed
boNd TR ES KT Timed contact, N.O. — on delay (TDE)
°):° TR K KT Timed contact, N.C. — on delay (TDE)
°$° TR I KT Timed contact, N.C.— off delay (TDD)
R TR Ee KT Timed contact, N.O. - off delay (TDD)
3'}_0 ss X SA Selector switch
s A
) PB =z SB Pushbutton N.O.
alo PB I sB Pushbutton N.C.
aTo PB 2 sB Pushbutton mushroom head
o2 FL 5 sL Liquid level switch
R FLS TF SF Flow switch
°x PS & sP Pressure switch
0}‘0 TS ”4( ST Temperature switch
R Ls o sa Limit switch
9 PRS _’é_ sQ Proximity switch
—— LT —@— HL Indicating light
CR —_+ KA Control relay coil
—E)— CON —_+ KM Contactor coil
—@®— M —{+ KM Motor starter coil
—®— TR -0 KA Timer coil
—ofo— soL —Q— —Q— v Solenoid coil
["] o CTR —o— EC Electromechanical counter
- 4
e cB W QF Circuit breaker
—6 Socto—
@ O hal @ 0 X1 Terminals (reference)
XT Fused terminals (reference)
—1— FU i FU Fuse, protective
Note 1: For acronyms related to the IEC standards, refer to either ANSI Y32.2/IEEE 315 or IEC 81346-2.
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Bonded (Bonding). Connected to establish electrical continuity and conductivity. [70, 2023]

Discussion. Bonding is accomplished if items are connected together regardless of whether or
not there is a connection to ground (earth).

Bonding Conductor (Bonding Jumper). A conductor that ensures the required electrical
conductivity between metal parts that are required to be electrically connected. [70, 2023]

Discussion. Bonding conductor sizes are provided in the specific requirements related to what
the bonding is intended to accomplish such as being suitable for fault current or minimizing
voltage differences.

Bonding Jumper, Equipment. (Equipment Bonding Jumper) The connection between two
or more portions of the equipment grounding conductor. [70, 2023]

Discussion. Equipment bonding jumpers are typically short in length and used to ensure a
reliable connection such as between an enclosure and its hinged door.

Bonding Jumper, Supply-Side (Supply-Side Bonding Jumper). A conductor installed on
the supply side of a service or within a service equipment enclosure(s), or for a separately
derived system, that ensures the required electrical conductivity between metal parts required
to be electrically connected. [70:, 2023]

Discussion. Conductors that are intended to carry fault current for ungrounded conductors that
do not have overcurrent protection at their supply point are considered supply-side bonding
Jjumpers. Examples are those for tap conductors and transformer secondary conductors.
Conductor sizing is based on a percentage of the ungrounded conductors.

Bonding Jumper, System. (System Bonding Jumper) 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. [70, 2023]

Discussion. System bonding jumpers provide a fault current path for grounded systems. They
can be conductors, busbars, or other suitable means.

Discussion. Equipment made of conductive materials that contains electrical conductors is
commonly considered to be "likely to become energized" because an insulation failure can
occur and energize the equipment. This type of equipment is generally required to be provided
with an effective ground-fault current path. An equipment grounding conductor or bonding
Jjumper is commonly used to provide an effective ground-fault current path. The earth is not
permitted as the only path for this fault current.

Ground. The earth. [70, 2023]

Discussion. Systems or equipment are either connected to the earth or are considered
ungrounded systems.

Ground Fault. An unintentional, electrically conductive connection between an ungrounded
conductor of an electrical circuit and the normally non—current-carrying conductors, metal
enclosures, metal raceways, metal equipment, or earth. [70, 2023]

Discussion. An insulation failure is a common example of a condition that results in a ground
fault.

Grounded (Grounding). Connected (connecting) to ground or to a conductive body that
extends the ground connection. [70, 2023]

Discussion. Equipment that is connected to an equipment grounding conductor can be
considered grounded, as the equipment grounding conductor extends the ground connection.

Grounded, Solidly. (Solidly Grounded) Connected to ground without inserting any resistor or
impedance device. [70, 2023]

Discussion. Solidly grounded is a type of system grounding. Using resistors or reactors are
other options for grounding some types of systems.

Grounded Conductor. A system or circuit conductor that is intentionally grounded. [70, 2023]

Informational Note: Although an equipment grounding_conductor is grounded,_it is not
considered a grounded conductor. [ 70, 2023]
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Discussion. The grounded conductor is commonly grounded by a grounding electrode
conductor. Depending on the type of electrical system, this can be a neutral conductor, phase
conductor, or line conductor. Insulated grounded conductors are generally required to be
identified with white or gray coloring.

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, grounded conductors,
equipment, or the earth to the electrical supply source. [70, 2023]

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;
grounded conductors; and the earth itself. [70, 2023]

Discussion. Current will take all the paths that exist when a voltage difference exists. Some of
these paths can be effective ground-fault current paths and others, such as the earth, cannot.

Ground-Fault Current Path, Effective.(Effective Ground-Fault Current Path) An
intentionally constructed, low-impedance electrically conductive path designed and intended to
carry current during ground-fault events 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. [70, 2023]

Grounding Conductor, Equipment. (Equipment Grounding Conductor) (EGC) A
conductive path(s) that is part of an effective 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. [70, 2023]

Informational Note No. 1: It is recognized that the equipment grounding conductor also
performs bonding. [70, 2023]

Informational Note No. 2: See 250.118 [of NFPA 70] for a list of acceptable equipment
grounding conductors. [70, 2023]

Discussion. Equipment grounding conductors are commonly used to provide effective ground-
fault current paths. Insulated equipment grounding conductors are generally required to be
identified with a green coloring.

Grounding Electrode. A conducting object through which a direct connection to earth is
established. [70, 2023]

Discussion. Underground metal water pipes, concrete encased steel reinforcing rods, and
ground rods are typical grounding electrodes.

Grounding Electrode Conductor (GEC). 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. [70, 2023]

Discussion. Grounding electrode conductors are what actually accomplish the grounding of
equipment or systems.

Wireways, Metal. (Metal Wireways) Sheet metal troughs with hinged or removable covers for
housing and protecting electrical wires and cable and in which conductors are laid in place
after the raceway has been installed as a complete system. [70:, 2023]

Discussion. Wireways are a type of raceway used to contain electrical conductors and are
commonly available in square cross sections.

Neutral Conductor. The conductor connected to the neutral point of a system that is intended
to carry current under normal conditions. [70, 2023]

Discussion. Neutral conductors only exist if the system has a neutral point and are generally
also grounded conductors.

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. [70, 2023]
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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. [70, 2023]

Discussion. A neutral point only exists on systems that have multiple "connection points" with
a connection point in the middle.

Separately Derived System. An electrical power supply output, 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. [70, 2023]

Discussion. Transformers, generators, and batteries that are not directly connected to other
sources are examples of separately derived systems. System bonding jumpers, equipment
grounding conductors, and grounding electrode conductors are not considered direct
connections.

Service. The conductors and equipment connecting the serving utility to the wiring system of
the premises served. [70, 2023]

Discussion. Services only exist if a utility is supplying the electricity.

Ungrounded. Not connected to ground or to a conductive body that extends the ground
connection. [70, 2023]

Discussion. Systems that have no direct connection to ground (earth) are considered
ungrounded, such as vehicle-supplied battery systems and transformer or generator systems
that are not connected to ground. A slang term commonly used for these types of systems is
"floating."
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