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SECOND DRAFT MEETING 
AGENDA 

 
Technical Committee on Electrical Safety in the Workplace (EEW-AAA) 

Second Draft Meeting for 2015 Edition of NFPA 70E 
June 24 – 28, 2013 @ Hilton Savannah DeSoto, Savannah, GA 

 
 
06-13-01 Call to order & chair welcome to members & guests 
 
06-13-02  NFPA staff review of fire alarm and exit procedures 
 
06-13-03  Roll Call/Introductions of members & guests 
 
06-13-04  NFPA staff review of meeting procedures and document processing  

 
06-13-05  Chair review of committee meeting schedule, start/stop, breaks, and lunch 

periods: 
1) Start at 8:00 AM, 15 minute breaks in AM & PM to be announced by the 

Chair, 
2) Lunch period of 1-hour, taken around noon as the flow of the meeting 

dictates, and 
3) Ending at 5:00 PM or as otherwise directed by the Chair and/or agreed 

upon by the Committee 
 

06-13-06 Comments/questions from committee members and/or guests regarding meeting 
procedures and revision schedule/process 

 
06-13-07 Approval of August 2012 First Draft meeting report  
 
06-13-08  Task Group Reports & Processing of Public Comments 
 
06-13-09  Old Business 
 
06-13-10  New Business 

1) 2018 Revision Cycle special task groups 
 

06-13-11 Adjournment 
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Chairman’s Report for the TC on Electrical Safety in the Workplace, 

70E, First Draft Meeting 

 

Signature  

   

1)  Date(s) and location of meeting:  August 20 – 24, 2012, Denver, CO.  

 

2) List names of guests in attendance:   See attached. 

 

3) List names of guests addressing the Panel/TC, the subject of their 
address, and the length of time they spoke:   Daniel Roberts, speaking on behalf of the 
Hazard/Risk Terminology Task Group, 15 minutes.  Steve McClur, speaking on behalf 
of the IEEE Battery Committee, 5 minutes. 

 

4) Number of Pubic Inputs acted upon:  About 450   

 

5) Number of First Revisions created:  About 150   

  

6) List any Task Groups appointed to work subsequent to the First Draft 
Meeting, along with the names of members of the Task Group(s):  none 

 

7)  List any request contained in a Responses or Statement that require NEC 
Correlating Committee attention:  FR-14 involves the document scope (Sec. 90.2), and 
needs to be addressed by the NEC Correlating Committee.  FR-24 involves definition of 
“Qualified Person,” and the committee requests reconsidering the committee jurisdiction 
for this definition. 
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8)  List any Public Inputs or First Revisions, in your opinion that needs to be 
referred to another TC for information or correlation: none 

 

9)  List any Public Inputs or First Revisions that should be referred to the Toxicity 
Advisory Committee: none 

 

10)  List all Public Inputs or First Revisions related to combustibles in plenums or 
other air handling spaces: none 

 

11)  Identify any issues that should be brought to the attention of the NFPA 
Research Foundation for their input and assistance: none 

 

12)  List any general requests for information or assistance from the NEC 
Correlating Committee:  It is recommended that the TC for Electrical Safety in the 
Workplace have responsibility for the term “exposed”. There are presently two 
definitions of “exposed” in both NFPA 70 and 70E. Exposed (as applied to wiring 
methods) is extracted from NFPA 70 for use in 70E.  Exposed (as applied to energized 
electrical conductors or circuit parts) is modified in 70E to include reference to “electrical 
conductors or circuit parts.”  The phrase “electrical conductors or circuit parts” is used 
throughout 70E to provide additional clarity, especially when needing to describe 
approach boundaries for protection against electric shock and incident energy. 

 

13)  Provide any additional information that you feel would be helpful to the NEC 
Correlating Committee, staff, or to the process in general:  The 70E technical committee 
has provided NFPA with suggestions for TerraView software from our experiences with 
first using this software at our First Draft Meeting.  See Appendix B. 
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Appendix A 

Guests in Attendance 
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Appendix B 

Suggestions for TerraView from the 70E First Draft Meeting 

1) Larger font would be very helpful.  Having the screen available on Live 
Meeting helped, but the refresh rate was rather slow.   

2) A simple search tool on each Terra page that could search quickly for a PI 
number or FR number at any time would be good to have available. Also, 
perhaps the software could provide instant access to statements for FR’s 
and PI’s that have been resolved. 

3) Many PIs were not properly associated with the section or section sub-
division that they applied to.  This was probably a result of the submitter 
not using the on-line submission process, and not properly identifying 
where the recommendation was to fit-in.  With this new process it is 
important that PIs be properly associated with the section they apply to, 
and separate PIs should be made where recommended changes affect 
more than one section or non-contiguous parts of very long sections.  
Global revisions should be limited to truly “global changes.” If possible we 
should move to only permit online submissions to eliminate this problem, 
or have staff review and relocate paper PI’s to their correct section. 

4) It would be helpful if more than one PI could be merged into an FR (e.g. 
accepting two or more PIs for one FR).  One method might be to highlight 
at the meeting the part(s) of each PI that is being accepted, and then have 
only that part of the PI merged into the FR revision.  Another approach 
might be to have Terra identify were multiple PIs try to revise or add some 
wording in different manners.  For example, Terra could highlight those 
conflicting changes in a different color (e.g. red versus yellow). It would 
also be extremely helpful to have immediately access “associated” PI’s. 
We found that in many cases there were four or five PI’s that each had 
desired revisions, but we could only start with one and then watch as the 
chair read to staff the additional changes to be included. 

5) It would be nice to have the on-line submission for a submitter’s 
substantiation formatted in a consistent way that it could easily be 
constructed into a Committee Statement should the committee choose to 
accept the FR recommendation.  For example, the submitter could have a 
required check list of required substantiation information; e.g. a) what is 
being revised, b) why is this revision needed, c) is the revision editorial or 
technical in nature, d) does the revision involve just clarity and usability, or 
is there an important safety feature that needs to be addressed, e) if the 
recommend revision is for clarity, what is not clear or confusing with the 
present language?  From this, Terra may be able to suggest a well-
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constructed and uniform Committee Statement for the committee to start 
with.  (Currently, using the submitter’s substantiation to start with was not 
much help in most cases, or very cumbersome at best). 

6) A library of “standard Committee Statements”, plus the ability to add 
additional statements to this library by the Committee would be very useful 
to have.  These statements could then be simply copied and pasted into 
the PI or FR as needed.  (At our meeting we called this concept our “crash 
cart”). This could also help in consistent wording between Committee 
Statements. 

7) A form Word Document that committee members and task groups could 
use whereby revisions and committee statements could easily be copied 
into an FR or Committee Statement would be nice to have.  This would 
also be helpful to staff in that they would have a uniform Word Document 
to work from. Another option might be to have an “unofficial” version of 
TerraView that mimics the version that NFPA staff edit. The task groups 
could use the unofficial version to input the work of the task group, and 
then the staff member inputting the committee actions could pull the task 
group’s draft work into the official TerraView version. 

8) It would be nice to have an on-the-fly version of the First Draft revisions as 
they are being created available for the Committee to see on their own.  
That way errors or omissions could be noted by members to the entire 
Committee and staff in real time. 

9) Our Committee had several task groups, and all individual work was done 
in Word documents. The committee relied heavily on this work. Switching 
from Terra to Word and back again was time consuming. Perhaps the staff 
liaison could have an additional monitor and work from two screens. A 
simple move of the mouse would go from Terra to Word and back again. 

10)  The Terra system does work well when there is a need to restructure 
sections or subdivisions. We are forced in some cases to put multiple 
significant revisions in a single FR.  

11)  When a vote is taken, the committee cannot see all the important 
information at the same time on the screen. The screen should contain the 
section number, The FR number, the PI upon which it is based (if there is 
one) and all associated PI’s. When in this screen, staff should be able to 
click on any associated PI for committee review before the vote is taken. 

12)  We need to add other options to the menu for PI’s:  
a) we should be able to simply develop a committee FR independent 

of all PI’s, 
b) we should have a button to develop an FR, based on a given PI, 
c) we should have an “associate” button for PI’s (clarity), 
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d) we should keep the “resolve” button for only those PI’s that are 
essentially rejected. 
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Correlating Committee Note No. 1-NFPA 70E-2012 [ Section No. 

90.2 ] 

Submitter Information Verification 

Submitter Full Name: Kimberly Shea

Organization: National Fire Protection Assoc

Submittal Date: Thu Dec 13 14:45:18 EST 2012

Committee Statement and Meeting Notes

Committee 
Statement:

 The Correlating Committee advises that scope statements are the 
responsibility of the Correlating Committee and the Correlating Committee 
approves the revisions to the scope.

Ballot Results

 This item has passed ballot

12  Eligible Voters

0  Not Returned

12  Affirmative All

0  Affirmative with Comments

0  Negative with Comments 

0  Abstention

Affirmative All
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 

Page 1 of 13National Fire Protection Association Report

5/7/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...
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Correlating Committee Note No. 2-NFPA 70E-2012 [ Definition (100): 

Qualified Person. ]

Submitter Information Verification

Submitter Full Name: Kimberly Shea

Organization: National Fire Protection Assoc

Submittal Date: Thu Dec 13 15:23:20 EST 2012

Committee Statement and Meeting Notes

Committee
Statement:

 The Correlating Committee directs the deletion of the extract reference to 
NFPA 70 after this definition because it is no longer an extract. The 
Correlating Committee recognizes that the defined term “qualified person” as 
used in NFPA 70 and NFPA 70E may be used in a different manner. The 
Correlating Committee recognizes the possible need for two different 
definitions to meet the needs of each document. The Correlating Committee 
will appoint a task group to review and possibly align the definitions for future 
editions of documents under the purview of the NEC Correlating Committee.

Ballot Results

 This item has passed ballot

12  Eligible Voters

0  Not Returned

12  Affirmative All

0  Affirmative with Comments

0  Negative with Comments 

0  Abstention

Affirmative All
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 

Page 2 of 13National Fire Protection Association Report

5/7/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...
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Correlating Committee Note No. 3-NFPA 70E-2012 [ Section No. 

110.4(C) ] 

Submitter Information Verification 

Submitter Full Name: Kimberly Shea

Organization: National Fire Protection Assoc

Submittal Date: Thu Dec 13 15:56:34 EST 2012

Committee Statement and Meeting Notes

Committee 
Statement:

 The Correlating Committee directs the TC to review the language of this 
section, in particular “…supplied by greater than 125 volt, 15, 20, or 30 
ampere circuits…” since this requirement differs substantially from the 
requirements of the NEC. The Correlating Committee specifically directs the 
TC to review the use of the phrase “greater than” and the reference to “125-
volt.” The Correlating Committee notes that the voltage ratings for devices 
can be slightly higher than the nominal voltage of the circuit to which they are
connected. This will be considered as a public comment.

Ballot Results

 This item has passed ballot

12  Eligible Voters

0  Not Returned

12  Affirmative All

0  Affirmative with Comments

0  Negative with Comments 

0  Abstention

Affirmative All
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 

Page 3 of 13National Fire Protection Association Report

5/7/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...
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Correlating Committee Note No. 4-NFPA 70E-2012 [ Definition (100): 

Device. ] 

Submitter Information Verification 

Submitter Full Name: Kimberly Shea

Organization: National Fire Protection Assoc

Submittal Date: Fri Dec 14 09:06:23 EST 2012

Committee Statement and Meeting Notes

Committee 
Statement:

 The Correlating Committee directs the TC to review the language of this 
definition to correlate with the final actions taken during the ROC stage for 
the 2014 NEC. This will be considered as a public comment.

Ballot Results

 This item has passed ballot

12  Eligible Voters

0  Not Returned

12  Affirmative All

0  Affirmative with Comments

0  Negative with Comments 

0  Abstention

Affirmative All
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 

Page 4 of 13National Fire Protection Association Report

5/7/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...
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Correlating Committee Note No. 5-NFPA 70E-2012 [ Definition (100): 

Equipment. ] 

Submitter Information Verification 

Submitter Full Name: Kimberly Shea

Organization: National Fire Protection Assoc

Submittal Date: Fri Dec 14 09:10:42 EST 2012

Committee Statement and Meeting Notes

Committee 
Statement:

 The Correlating Committee directs the TC to review the language of this 
definition to correlate with the final actions taken during the ROC stage for 
the 2014 NEC. This will be considered as a public comment.

Ballot Results

 This item has passed ballot

12  Eligible Voters

0  Not Returned

12  Affirmative All

0  Affirmative with Comments

0  Negative with Comments 

0  Abstention

Affirmative All
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 

Page 5 of 13National Fire Protection Association Report

5/7/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...
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Correlating Committee Note No. 6-NFPA 70E-2012 [ Definition (100): 

Luminaire. ] 

Submitter Information Verification 

Submitter Full Name: Kimberly Shea

Organization: National Fire Protection Assoc

Submittal Date: Fri Dec 14 09:12:37 EST 2012

Committee Statement and Meeting Notes

Committee 
Statement:

 The Correlating Committee directs the TC to review the language of this 
definition to correlate with the final actions taken during the ROC stage for 
the 2014 NEC. This will be considered as a public comment.

Ballot Results

 This item has passed ballot

12  Eligible Voters

0  Not Returned

12  Affirmative All

0  Affirmative with Comments

0  Negative with Comments 

0  Abstention

Affirmative All
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 

Page 6 of 13National Fire Protection Association Report

5/7/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...
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Correlating Committee Note No. 7-NFPA 70E-2012 [ Definition (100): 

Raceway. ] 

Submitter Information Verification 

Submitter Full Name: Kimberly Shea

Organization: National Fire Protection Assoc

Submittal Date: Fri Dec 14 09:14:46 EST 2012

Committee Statement and Meeting Notes

Committee 
Statement:

 The Correlating Committee directs the TC to review the language of this 
definition to correlate with the final actions taken during the ROC stage for 
the 2014 NEC. This will be considered as a public comment.

Ballot Results

 This item has passed ballot

12  Eligible Voters

0  Not Returned

12  Affirmative All

0  Affirmative with Comments

0  Negative with Comments 

0  Abstention

Affirmative All
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 

Page 7 of 13National Fire Protection Association Report

5/7/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...
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Correlating Committee Note No. 8-NFPA 70E-2012 [ Definition (100): 

Service Point. ]

Submitter Information Verification

Submitter Full Name: Kimberly Shea

Organization: National Fire Protection Assoc

Submittal Date: Fri Dec 14 09:16:41 EST 2012

Committee Statement and Meeting Notes

Committee
Statement:

 The Correlating Committee directs the TC to review the language of this 
definition to correlate with the final actions taken during the ROC stage for 
the 2014 NEC. This will be considered as a public comment.

Ballot Results

 This item has passed ballot

12  Eligible Voters

0  Not Returned

12  Affirmative All

0  Affirmative with Comments

0  Negative with Comments 

0  Abstention

Affirmative All
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 

Page 8 of 13National Fire Protection Association Report

5/7/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...

Page 16 of 621



Correlating Committee Note No. 9-NFPA 70E-2012 [ Definition (100): 

Voltage, Nominal. ]

Submitter Information Verification

Submitter Full Name: Kimberly Shea

Organization: National Fire Protection Assoc

Submittal Date: Fri Dec 14 09:20:38 EST 2012

Committee Statement and Meeting Notes

Committee
Statement:

 The Correlating Committee directs the TC to review the language of this 
definition to correlate with the final actions taken during the ROC stage for 
the 2014 NEC. This will be considered as a public comment.

Ballot Results

 This item has passed ballot

12  Eligible Voters

0  Not Returned

12  Affirmative All

0  Affirmative with Comments

0  Negative with Comments 

0  Abstention

Affirmative All
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 

Page 9 of 13National Fire Protection Association Report

5/7/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...
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Correlating Committee Note No. 10-NFPA 70E-2012 [ Section No. 

110.4 ] 

Submitter Information Verification 

Submitter Full Name: Kimberly Shea

Organization: National Fire Protection Assoc

Submittal Date: Fri Dec 14 09:24:05 EST 2012

Committee Statement and Meeting Notes

Committee 
Statement:

 The Correlating Committee directs that the committee reconsider the title 
of section 110.4. The “Use of Electrical Equipment” as a section title may 
be confusing. This will be considered as a public comment.

Ballot Results

 This item has passed ballot

12  Eligible Voters

0  Not Returned

12  Affirmative All

0  Affirmative with Comments

0  Negative with Comments 

0  Abstention

Affirmative All
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 

Page 10 of 13National Fire Protection Association Report

5/7/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...
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Correlating Committee Note No. 11-NFPA 70E-2012 [ Section No. 

200.1 ] 

Submitter Information Verification 

Submitter Full Name: Kimberly Shea

Organization: National Fire Protection Assoc

Submittal Date: Fri Dec 14 09:42:04 EST 2012

Committee Statement and Meeting Notes

Committee 
Statement:

 The Correlating Committee advises that Article Scope statements are the 
responsibility of the Correlating Committee and the Correlating Committee 
approves the revised scope.

Ballot Results

 This item has passed ballot

12  Eligible Voters

0  Not Returned

12  Affirmative All

0  Affirmative with Comments

0  Negative with Comments 

0  Abstention

Affirmative All
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 

Page 11 of 13National Fire Protection Association Report

5/7/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...
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Correlating Committee Note No. 12-NFPA 70E-2012 [ Section No. 

A.1 ] 

Submitter Information Verification 

Submitter Full Name: Kimberly Shea

Organization: National Fire Protection Assoc

Submittal Date: Fri Dec 14 09:43:31 EST 2012

Committee Statement and Meeting Notes

Committee 
Statement:

 The Correlating Committee directs the TC to reconsider the language in 
A.1 relative to the use of “shall be” in this informative annex. This will be 
considered as a public comment.

Ballot Results

 This item has passed ballot

12  Eligible Voters

0  Not Returned

12  Affirmative All

0  Affirmative with Comments

0  Negative with Comments 

0  Abstention

Affirmative All
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 

Page 12 of 13National Fire Protection Association Report

5/7/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...
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Correlating Committee Note No. 13-NFPA 70E-2012 [ Section No. 

130.7(C)(15) ] 

Submitter Information Verification 

Submitter Full Name: Kimberly Shea

Organization: National Fire Protection Assoc

Submittal Date: Fri Dec 14 11:28:49 EST 2012

Committee Statement and Meeting Notes

Committee 
Statement:

 The Correlating Committee directs the TC to correlate the voltage ratings 
in Table130.7(C)(15)(h) with those in Table 130.4(C)(b). This will be 
considered as a public comment.

Ballot Results

 This item has passed ballot

12  Eligible Voters

0  Not Returned

12  Affirmative All

0  Affirmative with Comments

0  Negative with Comments 

0  Abstention

Affirmative All
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 

Page 13 of 13National Fire Protection Association Report

5/7/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...
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Errata 
 

NFPA 70E® 
 

Standard for Electrical Safety in the Workplace® 
 

2012 Edition 
Reference:  Various 
Errata No.:  70E-12-1 
 
The National Electrical Code Correlating Committee notes the following in the 2012 edition of NFPA 70E®, Standard for Electrical 
Safety in the Workplace®. 
 
1. General Throughout the document:  Wherever Annex B through Annex P have been referenced, add the 

word “Informative” before the word “Annex”.  Revise all references to ”Informative Annex A” to 
“Annex A.”   

 
2. Page 70E-24 Table 130.4(C)(a):  Revise 0.1 m in row 7, column 5 to 0.7 m 
 
3. Page 70E-37 Note 3 to Table 130.7(C)(15)(a):  Revise 130.8(C)(7) and 130.8(D) to 130.7(C)(7)(a) and 

130.7(D)(1) respectively 
 
4. Page 70E-37 Note 5 to Table 130.7(C)(15)(a):  Revise the fifth sentence to read - Working distance was 18 in. 

(455 mm) 
 
5. Page 70E-38 Note b to Table 130.7(C)(15)(b):  Revise by deleting the phrase at the end of the note – “, and the 

rubber gloves chosen are required to be arc rated to the potential exposure level of the hazard/risk 
category” 

 
6. Page 70E-40 Table 130.7(C)(16), Note 1:  Revise Table 130.7(C)(9) to Table 130.7(C)(15)(a) and Table 

130.7(C)(15)(b) 
 
7. Page 70E-41 Title of 130.8:  Delete “Uninsulated” 
 
8. Page 70E-52 320.3(C)(3)(c):  Revise 110.7(F) to 110.3(F) 
 
9. Page 70E-62 C.2.1.2 Column 2:  Revise “plus 102 mm (4.0 in.)” to read “plus 100 mm (4.0 in.)”  
 
10. Page 70E-63 Table D.1:  Delete row D.8 in its entirety 
 
11. Page 70E-85 Table H.3(b), Category – Greater than 12 cal/cm2, , Other personal protective equipment, fifth 

row:  Delete  the words “Arc-rated gloves or” and capitalize the word “Rubber” 
 
12. Page 70E-98 Informative Annex P:  Revise OSHA 18001 to OHSAS 18001  
 
 
Issue Date:  August 28, 2012 
 
(Note: Electronic products and pamphlet reprints may have these errata incorporated.  For current information about the NFPA Codes and 
Standards, including errata, please see www.nfpa.org/codelist) 
 

Copyright © 2012 All Rights Reserved 
NATIONAL FIRE PROTECTION ASSOCIATION 
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Public Comment No. 108-NFPA 70E-2013 [ Global Input ] 

Restore the definition and all occurrences of the term “prohibited approach
boundary.”

Boundary, Prohibited Approach. An approach limit at a distance from an 
exposed energized electrical conductor or circuit part within which work is 
considered the same as making contact with the electrical conductor or circuit 
part.

Statement of Problem and Substantiation for Public Comment 

If the prohibited approach boundary is deleted the document loses the important concept of 
arc-over distance as described in Annex C.  Although arc-over distances for voltages under 
1000V might be not a significant safety issue, arc-over distances for voltages over 1000V 
are an important safety consideration.  Rather than delete the prohibited approach 
boundary because the mandatory requirements do not seem to identify a use for this 
boundary, the First Revision should have clarified the use of the boundary by moving the 
non-mandatory text from Annex C.1.2.3(3) into Section 130.4.
See Palmer L. Hickman First Revision ballot comment on FR-82 and FR-122.

Submitter Information Verification 

Submitter Full Name: Mike Doherty

Organization: Powertel Utilities Contractors

Affilliation: CSA Z462 Technical Committee

Submittal Date: Tue Apr 23 16:02:07 EDT 2013

Copyright Assignment

I, Mike Doherty, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

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

Page 1 of 576National Fire Protection Association Report

5/13/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...
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Public Comment No. 200-NFPA 70E-2013 [ Global Input ] 

This comment is flagging First Revision Errata and Terra View Errata
and is intended as a place marker for the 70E Article 110 Task Group.

Section: 110.1(A)

Comment: Revise as shown

(A) General. The employer shall implement and document an overall electrical safety
program that directs activity appropriate for to the risk associated with electrical 
hazards, voltage, energy level, and circuit conditions.

Informational Note No. 1: Safety-related work practices, are just one component
maintenance requirements, warning practices, auditing requirements and training 
requirements provided in this standard are administrative controls and part of an 
overall electrical safety program.

Informational Note No. 2: ANSI/AIHA Z10-2005 2012, American National Standard 
for Occupational Health and Safety and Health Management Systems, provides a 
framework for establishing a comprehensive electrical safety program as a 
component of an employer’s occupational safety and health program.

Informational Note No. 3: IEEE 3007.1, Recommended Practice for the Operation 
and Management of Industrial and Commercial Power Systems, provides additional 
guidance for the implementation of the electrical safety program.

Informational Note No. 4: IEEE 3007.3, Recommended Practice for Electrical Safety 
in Industrial and Commercial Power Systems, provides additional guidance for 
electrical safety in the workplace.

Rationale:

TerraView errata: The revisions made at the First Revision meeting in Denver do not 
show up in the current TerraView version posted on the Comment webpage.  The 
recommended changes to the first sentence of 110.1(A) and Informational Notes 1 
and 2 correlate to the changes made in Denver by FR-187; PI-133.

Section: 110.1(G)(2)

Comment: Revise as shown

Routine Work. Prior to starting work, a brief discussion shall be satisfactory if the 
work involved is routine and if the employee is qualified for the task. A more 
extensive discussion shall be conducted if either of the following apply:

(1) The work is complicated or involves increased risk.

(2) The employee cannot be expected to recognize and avoid identify the hazards, 
assess the risk, and avoid exposure to the hazards involved in the job.

Informational Note: For an example of a job briefing form and planning checklist, see 
Figure I.1.

Rationale:

TerraView errata: The revisions made at the First Revision meeting in Denver do not 
show up in the current TerraView version posted on the Comment webpage.  The 
recommended change to subsection (2) correlates to the change made in Denver by 
FR-176.
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Section: 110.2(D)(1)

Comment: Revise as shown

(1) Qualified Person. A qualified person shall be trained and knowledgeable of in
the construction and operation of equipment or a specific work method and be 
trained to recognize, identify and avoid the electrical hazards that might be resent 
with respect to that equipment or work method.

(a) Such persons shall also be familiar with the proper use of the special
precautionary techniques; applicable electrical policies and procedures; personal 
protective equipment including arc flash suit; insulating and shielding materials; and 
insulated tools and test equipment. A person can be considered qualified with 
respect to certain equipment and methods but still be unqualified for others.

(b) Such persons permitted to work within the limited approach boundary of exposed 
energized electrical conductors and circuit parts operating at 50 volts or more shall, 
at a minimum, be additionally trained in all of the following:

(1) Skills and techniques necessary to distinguish exposed energized electrical 
conductors and circuit parts from other parts of electrical equipment

(2) Skills and techniques necessary to determine the nominal voltage of exposed 
energized electrical conductors and circuit parts

(3) Approach distances specified in Table 130.4(C)(a) and Table 130.4(C)(b) and the
corresponding voltages to which the qualified person will be exposed

(4) Decision-making process necessary to determine the degree and extent of the 
hazard and the personal protective equipment and job planning necessary to
perform the task safely be able to do the following:

i) Perform the job safety planning

ii) Identify electrical hazards

iii) Assess the associated risk

iv) Select the personal protective equipment required by this standard

(c) An employee who is undergoing on-the-job training for the purpose of obtaining 
the skills and knowledge necessary to be considered a qualified person and who, in
the course of such training, has demonstrated demonstrates an ability to perform 
specific duties safely at his or her level of training, and who is under the direct 
supervision of a qualified person, shall be considered to be a qualified person for the 
performance of those specific duties.

(d) Tasks that are performed less often than once per year shall require retraining 
before the performance of the work practices involved.

(e) Employees shall be trained to select an appropriate voltage detector test 
instrument and shall demonstrate how to use a device to verify the absence of 
voltage, including interpreting indications provided by the device. The training shall
include information that enables the employee to understand all limitations of each 
specific voltage detector test instrument that might be used

(f) The employer shall determine, through regular supervision or through inspections 
conducted on at least an annual basis, that each employee is complying with the 
safety-related work practices required by this standard.

[FR-39; PI-159; PI-307; PI-331; PI-332; PI-388; PI-160]

Rationale:

TerraView errata: The revisions made at the First Revision meeting in Denver do not 
show up in the current TerraView version posted on the Comment webpage.  The
comment correlates to the change made in Denver by FR-39.

Section 110.3 [Title]

Comment: Revise as shown
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110.3 Relationships with Contractors (Outside Service Personnel, and So 
Forth) Host and Contract Employers’ Responsibilities.

Rationale:

TerraView errata: The revisions made at the First Revision meeting in Denver do not 
show up in the current TerraView version posted on the Comment webpage.  The
comment correlates to the change made in Denver by FR-184 and 187.

Section 110.4(B)(3)

Comment: Revise as shown

(3) Visual Inspection and Repair of Portable Cord- and Plug-Connected 
Equipment and Flexible Cord Sets.

(a) Frequency of Inspection. Before each use, portable cord- and plug-connected 
equipment shall be visually inspected for external defects (such as loose parts or 
deformed and missing pins) and for evidence of possible internal damage (such as a 
pinched or crushed outer jacket).

Exception: Cord- and plug-connected equipment and flexible cord sets (extension 
cords) that remain connected once they are put in place and are not exposed to 
damage shall not be required to be visually inspected until they are relocated.

(b) Defective Equipment. If there is a defect or evidence of damage, the defective or 
damaged item shall be removed from service, and no employee shall use it until a 
qualified person performs the repairs and tests necessary to render the equipment 
safe.

(c) Proper Mating. When an attachment plug is to be connected to a receptacle, the
relationship of the plug and receptacle contacts shall first be checked to ensure that 
they are of mating configurations.

(d) (4) Conductive Work Locations. Portable electric equipment used in highly 
conductive work locations (such as those inundated with water or other conductive 
liquids), or in job locations where employees are likely to contact water or conductive 
liquids, shall be approved for those locations. In job locations where employees are 
likely to contact or be drenched with water or conductive liquids, ground-fault circuit-
interrupter protection for personnel shall also be used.

Informational Note: The risk assessment procedure could also include identifying 
when the use of portable tools and equipment powered by sources other than 
120 volts ac, such as batteries, air, and hydraulics, should be used to minimize 
the potential for injury from electrical hazards for tasks performed in conductive 
or wet locations.

Rationale:

First Revision errata: FR-59 did not accurately capture the change from a subdivision 
to a new section as submitted by the 110 TG in PI-370; Log-343

Section: 110.4(C)

Comment: Revise as shown

(C) Ground-Fault Circuit-Interrupter (GFCI) Protection.

(1) General. Employees shall be provided with ground-fault circuit-interrupter (GFCI) 
protection where required by applicable state, federal, or local codes and standards. 
Listed cord sets or devices incorporating listed GFCI protection for personnel 
identified for portable use shall be permitted.
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(2) Maintenance and Construction. GFCI protection shall be provided when an 
employee is operating or using cord- and plug-connected tools related to 
maintenance and construction activity supplied by 125-volt, 15-, 20-, or 30-ampere 
circuits. Where employees operate or use equipment supplied by greater than 125-
volt, 15-, 20-, or 30-ampere circuits GFCI protection or an assured equipment 
grounding conductor program shall be implemented.

(3) Outdoors. GFCI protection shall be provided when an employee is outdoors and 
operating or using cord- and plug-connected equipment supplied by greater than 125
-volt, 15-, 20-, or 30-ampere circuits. Where employees working outdoors operate or 
use equipment supplied by other greater than 125-volt, 15-, 20-, or 30-ampere 
circuits, GFCI protection or an assured equipment grounding conductor program 
shall be implemented.

Rationale:

First Revision Meeting errata: The draft created at the First Revision Meeting placed 
“greater than” in the first sentence in 110.4(C)(3).  The intent of PI-237; Log-289 was 
to replace “other than” with “greater than” in the second sentence.  There are two 
issues created by placing “greater than” in the first sentence:

1. GFCI protection would not be required by cord- and plug-connected equipment
supplied by 125-volt, 15-, 20-, or 30-ampere circuits (this is clearly not the intent)

2. Placing “greater than” in the first sentence does not correlate with new 110.4(C)(2) 
where “greater than” is located in the second sentence.

Additional Proposed Changes

File Name Description Approved

110_TG_-
_Suggested_Comments_DR_R1.doc

Word.doc version of First 
Revision Errata and Terra View 
Errata for Article 110 

Statement of Problem and Substantiation for Public Comment 

First Revision Errata and Terra View Errata

Submitter Information Verification 

Submitter Full Name: Daniel Roberts

Organization: Schneider Electric

Submittal Date: Thu May 02 10:44:18 EDT 2013

Copyright Assignment

I, Daniel Roberts, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Daniel Roberts, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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110 TG Suggested Comments – NFPA 70E 2105 Edition 

 

Section FR # Nature of Comment 

110.1(A) 187 TerraView errata 

110.1(G)(2) 176 TerraView errata 

110.2(D)(1) 39 TerraView errata 

110.3 [Title] 187 TerraView errata 

110.4(B)(3) 59 First Revision errata 

110.4(C) 58 First Revision errata 
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Section: 110.1(A) 

Comment: Revise as shown 

(A) General. The employer shall implement and document an overall electrical safety program that directs 
activity appropriate for to the risk associated with electrical hazards, voltage, energy level, and circuit 
conditions. 

Informational Note No. 1: Safety-related work practices, are just one component maintenance 
requirements, warning practices, auditing requirements and training requirements provided in this standard 
are administrative controls and part of an overall electrical safety program. 

Informational Note No. 2: ANSI/AIHA Z10-2005 2012, American National Standard for Occupational 
Health and Safety and Health Management Systems, provides a framework for establishing a 
comprehensive electrical safety program as a component of an employer’s occupational safety and health 
program. 

Informational Note No. 3: IEEE 3007.1, Recommended Practice for the Operation and Management of 
Industrial and Commercial Power Systems, provides additional guidance for the implementation of the 
electrical safety program. 

Informational Note No. 4: IEEE 3007.3, Recommended Practice for Electrical Safety in Industrial and 
Commercial Power Systems, provides additional guidance for electrical safety in the workplace. 

Rationale: 

TerraView errata: The revisions made at the First Revision meeting in Denver do not show up in the 
current TerraView version posted on the Comment webpage.  The recommended changes to the first 
sentence of 110.1(A) and Informational Notes 1 and 2 correlate to the changes made in Denver by FR-187; 
PI-133. 
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Section: 110.1(G)(2) 

Comment: Revise as shown 

Routine Work. Prior to starting work, a brief discussion shall be satisfactory if the work involved is 
routine and if the employee is qualified for the task. A more extensive discussion shall be conducted if 
either of the following apply: 

(1) The work is complicated or involves increased risk. 

(2) The employee cannot be expected to recognize and avoid identify the hazards, assess the risk, and 
avoid exposure to the hazards involved in the job. 

Informational Note: For an example of a job briefing form and planning checklist, see Figure I.1. 

Rationale: 

TerraView errata: The revisions made at the First Revision meeting in Denver do not show up in the 
current TerraView version posted on the Comment webpage.  The recommended change to subsection (2) 
correlates to the change made in Denver by FR-176. 
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Section: 110.2(D)(1) 

Comment: Revise as shown 

(1) Qualified Person. A qualified person shall be trained and knowledgeable of in the construction and 
operation of equipment or a specific work method and be trained to recognize, identify and avoid the 
electrical hazards that might be resent with respect to that equipment or work method. 

(a) Such persons shall also be familiar with the proper use of the special precautionary techniques; 
applicable electrical policies and procedures; personal protective equipment including arc flash suit; 
insulating and shielding materials; and insulated tools and test equipment. A person can be considered 
qualified with respect to certain equipment and methods but still be unqualified for others. 

(b) Such persons permitted to work within the limited approach boundary of exposed energized electrical 
conductors and circuit parts operating at 50 volts or more shall, at a minimum, be additionally trained in all 
of the following: 

(1) Skills and techniques necessary to distinguish exposed energized electrical conductors and circuit parts 
from other parts of electrical equipment 

(2) Skills and techniques necessary to determine the nominal voltage of exposed energized electrical 
conductors and circuit parts 

(3) Approach distances specified in Table 130.4(C)(a) and Table 130.4(C)(b) and the corresponding 
voltages to which the qualified person will be exposed 

(4) Decision-making process necessary to determine the degree and extent of the hazard and the personal 
protective equipment and job planning necessary to perform the task safely be able to do the following:  

i) Perform the job safety planning 

ii) Identify electrical hazards 

iii) Assess the associated risk 

iv) Select the personal protective equipment required by this standard 

(c) An employee who is undergoing on-the-job training for the purpose of obtaining the skills and 
knowledge necessary to be considered a qualified person and who, in the course of such training, has 
demonstrated demonstrates an ability to perform specific duties safely at his or her level of training, and 
who is under the direct supervision of a qualified person, shall be considered to be a qualified person for 
the performance of those specific duties. 

(d) Tasks that are performed less often than once per year shall require retraining before the performance 
of the work practices involved. 

(e) Employees shall be trained to select an appropriate voltage detector test instrument and shall 
demonstrate how to use a device to verify the absence of voltage, including interpreting indications 
provided by the device. The training shall include information that enables the employee to understand all 
limitations of each specific voltage detector test instrument that might be used 

(f) The employer shall determine, through regular supervision or through inspections conducted on at least 
an annual basis, that each employee is complying with the safety-related work practices required by this 
standard. 

[FR-39; PI-159; PI-307; PI-331; PI-332; PI-388; PI-160] 

Rationale: 

TerraView errata: The revisions made at the First Revision meeting in Denver do not show up in the 
current TerraView version posted on the Comment webpage.  The comment correlates to the change made 
in Denver by FR-39. 

Page 31 of 621



Section 110.3 [Title] 

Comment: Revise as shown 

110.3 Relationships with Contractors (Outside Service Personnel, and So Forth) Host and Contract 
Employers’ Responsibilities. 

Rationale: 

TerraView errata: The revisions made at the First Revision meeting in Denver do not show up in the 
current TerraView version posted on the Comment webpage.  The comment correlates to the change made 
in Denver by FR-184 and 187. 
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Section 110.4(B)(3) 

Comment: Revise as shown 

(3) Visual Inspection and Repair of Portable Cord- and Plug-Connected Equipment and Flexible 
Cord Sets. 

(a) Frequency of Inspection. Before each use, portable cord- and plug-connected equipment shall be 
visually inspected for external defects (such as loose parts or deformed and missing pins) and for evidence 
of possible internal damage (such as a pinched or crushed outer jacket).  

Exception: Cord- and plug-connected equipment and flexible cord sets (extension cords) that remain 
connected once they are put in place and are not exposed to damage shall not be required to be visually 
inspected until they are relocated. 

(b) Defective Equipment. If there is a defect or evidence of damage, the defective or damaged item shall be 
removed from service, and no employee shall use it until a qualified person performs the repairs and tests 
necessary to render the equipment safe. 

(c) Proper Mating. When an attachment plug is to be connected to a receptacle, the relationship of the plug 
and receptacle contacts shall first be checked to ensure that they are of mating configurations. 

(d) (4) Conductive Work Locations. Portable electric equipment used in highly conductive work 
locations (such as those inundated with water or other conductive liquids), or in job locations where 
employees are likely to contact water or conductive liquids, shall be approved for those locations. In job 
locations where employees are likely to contact or be drenched with water or conductive liquids, ground-
fault circuit-interrupter protection for personnel shall also be used. 

Informational Note: The risk assessment procedure could also include identifying when the use of 
portable tools and equipment powered by sources other than 120 volts ac, such as batteries, air, and 
hydraulics, should be used to minimize the potential for injury from electrical hazards for tasks 
performed in conductive or wet locations. 

Rationale: 

First Revision errata: FR-59 did not accurately capture the change from a subdivision to a new section as 
submitted by the 110 TG in PI-370; Log-343 
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Section: 110.4(C) 

Comment: Revise as shown 

(C) Ground-Fault Circuit-Interrupter (GFCI) Protection. 

(1) General. Employees shall be provided with ground-fault circuit-interrupter (GFCI) protection where 
required by applicable state, federal, or local codes and standards. Listed cord sets or devices incorporating 
listed GFCI protection for personnel identified for portable use shall be permitted. 

(2) Maintenance and Construction. GFCI protection shall be provided when an employee is operating or 
using cord- and plug-connected tools related to maintenance and construction activity supplied by 125-
volt, 15-, 20-, or 30-ampere circuits. Where employees operate or use equipment supplied by greater than 
125-volt, 15-, 20-, or 30-ampere circuits GFCI protection or an assured equipment grounding conductor 
program shall be implemented. 

(3) Outdoors. GFCI protection shall be provided when an employee is outdoors and operating or using 
cord- and plug-connected equipment supplied by greater than 125-volt, 15-, 20-, or 30-ampere circuits. 
Where employees working outdoors operate or use equipment supplied by other greater than 125-volt, 15-, 
20-, or 30-ampere circuits, GFCI protection or an assured equipment grounding conductor program shall 
be implemented. 

Rationale: 

First Revision Meeting errata: The draft created at the First Revision Meeting placed “greater than” in the 
first sentence in 110.4(C)(3).  The intent of PI-237; Log-289 was to replace “other than” with “greater 
than” in the second sentence.  There are two issues created by placing “greater than” in the first sentence: 

1. GFCI protection would not be required by cord- and plug-connected equipment supplied by 125-volt, 
15-, 20-, or 30-ampere circuits (this is clearly not the intent) 

2. Placing “greater than” in the first sentence does not correlate with new 110.4(C)(2) where “greater than” 
is located in the second sentence. 
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Public Comment No. 201-NFPA 70E-2013 [ Global Input ] 

This comment is flagging First Revision Errata and Terra View Errata and is 
intented as a place holder for the 70E Article 130 Task Group.

Section: Table 130.4(C)(a) Note (a)

Comment: Revise as shown

(a) For single-phase systems above 250V, select the range that is equal to the 
system’s maximum phase-to-ground voltage multiplied by 1.732

Rationale:

First Revision errata: The First Revision did not include the revision 
recommended by PI-19; Log-107 and modified by the NFPA 70E Technical 
Committee to insert “above 250V” in Note (a).

Section: 130.5 Informational Note 3

Comment: Revise as shown

Informational Note No. 3:  The occurrence of an arcing fault inside an 
enclosure produces a variety of physical phenomena very different from a 
bolted fault. For example, the arc energy resulting from an arc developed in 
the air will cause a sudden pressure increase and localized overheating. 
Equipment and design practices are available to minimize the energy levels 
and the number of procedures that could expose an employee to highlevel 
energy sources high levels of incident energy. Proven designs such as arc-
resistant switchgear, remote racking (insertion or removal), remote opening 
and closing of switching devices, high-resistance grounding of low-voltage 
and 5000 volts  (nominal) systems, current limitation, and specification of 
covered bus or covered conductors within equipment are techniques available 
to reduce the risk associated with an arc flash incident. See Informative Annex 
O for Safety-Related Design Requirements .

Rationale:

TerraView errata: The changes made by FR-110 to the third sentence of 
Informational Note 3 show up in the 70E FR report_2012-10-15.pdf but do not 
show up in the 70E FR report_2013-02-28.pdf or in the Comment website.

Section: 130.5(C)

Comment: Delete this section

Rationale:

TerraView errata: This section was revised by FR-110 and is now 130.5(A).  The 
correct revision shows up in the 70E FR report_2012-10-15.pdf.  However, in 
the 70E FR report_2013-02-28.pdf and in the Comment website the section is 
duplicated as 130.5(C).

Section 130.6(D)

Comment: Revise as shown
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(D) Conductive Articles Being Worn. Conductive articles of jewelry and 
clothing (such as watchbands, bracelets, rings, key chains, necklaces, 
metalized aprons, cloth with conductive thread, metal headgear, or metal 
frame glasses) shall not be worn within the restricted approach boundary or 
where they present an electrical contact hazard with exposed energized 
electrical conductors or circuit parts.

Rationale:

TerraView errata: The word “boundary” is missing from the phrase “restricted 
approach.” The 70E FR report_2012-10-15.pdf of FR-118 uses the complete 
phrase.  However, in the 70E FR report_2013-02-28.pdf and in the Comment 
website the section the word “boundary” is missing.

Section 130.7(C)(11) Exception

Comment: Revise as shown

Exception: Fiber blends that contain materials that melt, such as acetate, 
acrylic, nylon, polyester, polyethylene, polypropylene, and spandex, shall be 
permitted if such blends in fabrics meet the requirements of ASTM F 1506, 
Standard Performance Specification for Flame Resistant and Arc Rated Textile 
Materials for Wearing Apparel for Use by Electrical Workers Exposed to 
Momentary Electric Arc and Related Thermal Hazards, and if such blends in 
fabrics do not exhibit evidence of a melting and sticking hazard during arc 
testing according to ASTM F 1959, Standard Test Method for Determining the 
Arc Thermal Performance Value of Materials for Clothing. [See also 130.7(C)
(12).]

Rationale:

First Revision errata – The phrase “Flame Resistant and Arc Rated” was not 
added to 130.7(C)(11) Exception in accordance with the global FR-12.

Section 130.7(C)(13)(d)

Comment: Revise as shown

(d) Cleaning, Repairing, and Affixing Items. When arc-rated clothing is cleaned, 
manufacturer’s instructions shall be followed to avoid loss of protection. 
When arc-rated clothing is repaired, the same arc-rated materials used to 
manufacture the arc-rated clothing shall be used to provide repairs. When trim, 
name tags, or logos, or any combination thereof, are affixed to arc-rated 
clothing, guidance in ASTM F 1506, Standard Performance Specification for 
Flame Resistant and Arc Rated Textile Materials for Wearing Apparel for Use 
by Electrical Workers Exposed to Momentary Electric Arc and Related Thermal 
Hazards, shall be followed. [See Table 130.7(C)(14).]

Informational Note: Additional guidance is provided in ASTM F1449 Standard 
Guide for Industrial Laundering of Flame, Thermal, and Arc Resistant Clothing 
and ASTM F2757 Standard Guide for Home Laundering Care and Maintenance 
of Flame, Thermal and Arc Resistant Clothing.

Rationale:

First Revision errata – The phrase “Flame Resistant and Arc Rated” was not 
added to 130.7(C)(13)(d) in accordance with the global FR-12.

Section 130.8 Title

Comment: Revise as shown

Work Within the Limited Approach Boundary or Arc Flash Boundary of
Uninsulated Overhead Lines.

Rationale:
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First Revision errata – The word “Uninsulated” was deleted by Errata No. 70E-
12-1.

Section 130.9

Comment: Revise as shown

130.9 Underground Electrical Lines and Equipment.

Before excavation starts, and where there exists a reasonable possibility of 
contacting electrical lines or equipment, the employer shall take the necessary 
steps to contact the appropriate owners or authorities to identify and mark the 
location of the electrical lines or equipment. When it has been determined that 
a risk reasonable possibility of contacting electrical lines or equipment exists, 
appropriate safe work practices and personal protective equipment (PPE) shall 
be used during the excavation.

Rationale:

First Revision errata – The second sentence in the First Revision was modified 
beyond what was intended.  This conclusion is based on several lines of 
evidence:

The 2012 edition of NFPA 70E does not use the phrase “risk of.”

Neither PI-41 nor PI-165 recommended revising “reasonable possibility of” to 
“risk of.”

PI-165; Log-142 recommended only the deletion of the phrase “a hazard 
analysis shall be performed to identify the…”

The Committee Statement did not indicate that FR-130 was revising 
“reasonable possibility of” to “risk of”: “The relocation of 110.5 to a dedicated 
section 130.9 in Article 130 for underground electrical lines increases the 
usability of the document. The proposed change in wording provides clarity, 
the deleted text "a hazard analysis shall be performed to identify the" is 
redundant. Text was added to include personal protective equipment in the 
present requirement for clarity.”

The revision to “risk of” does not correlate to the phrase “reasonable 
possibility of” used in the first sentence.

Additional Proposed Changes

File Name Description Approved

130_TG_-
_Suggested_Comments_DR.doc

Word.doc version of First Revision 
Errata and Terra View Errata for 
Article 130 Task Group 

Statement of Problem and Substantiation for Public Comment 

First Revision and Terra View Errata

Submitter Information Verification 

Submitter Full Name: Daniel Roberts

Organization: Schneider Electric

Submittal Date: Thu May 02 10:51:32 EDT 2013

Copyright Assignment
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130 TG Suggested Comments – NFPA 70E 2105 Edition 

 

Section FR # Nature of Comment 

Table 130.4(C)(a) Note (a) 82 First Revision errata 

130.5 IN 3 110 TerraView errata 

130.5(C) 110 TerraView errata 

130.6(D) 118 TerraView errata 

130.7(C)(11) Exception 12 First Revision errata 

130.7(C)(13)(d) 12 First Revision errata 

130.8 Title Errata No. 70E-12-1 First Revision errata 

130.9 130 First Revision errata 
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Section: Table 130.4(C)(a) Note (a) 

Comment: Revise as shown 

(a) For single-phase systems above 250V, select the range that is equal to the system’s maximum phase-
to-ground voltage multiplied by 1.732 

Rationale: 

First Revision errata: The First Revision did not include the revision recommended by PI-19; Log-107 and 
modified by the NFPA 70E Technical Committee to insert “above 250V” in Note (a). 
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Section: 130.5 Informational Note 3 

Comment: Revise as shown 

Informational Note No. 3:  The occurrence of an arcing fault inside an enclosure produces a variety of 
physical phenomena very different from a bolted fault. For example, the arc energy resulting from an arc 
developed in the air will cause a sudden pressure increase and localized overheating. Equipment and 
design practices are available to minimize the energy levels and the number of procedures that could 
expose an employee to highlevel energy sources high levels of incident energy. Proven designs such as 
arc-resistant switchgear, remote racking (insertion or removal), remote opening and closing of switching 
devices, high-resistance grounding of low-voltage and 5000 volts  (nominal) systems, current limitation, 
and specification of covered bus or covered conductors within equipment are techniques available to 
reduce the risk associated with an arc flash incident. See Informative Annex O for Safety-Related Design 
Requirements . 

Rationale: 

TerraView errata: The changes made by FR-110 to the third sentence of Informational Note 3 show up in 
the 70E FR report_2012-10-15.pdf but do not show up in the 70E FR report_2013-02-28.pdf or in the 
Comment website. 
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Section: 130.5(C) 

Comment: Delete this section 

 

Rationale: 

TerraView errata: This section was revised by FR-110 and is now 130.5(A).  The correct revision shows up 
in the 70E FR report_2012-10-15.pdf.  However, in the 70E FR report_2013-02-28.pdf and in the 
Comment website the section is duplicated as 130.5(C). 
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Section 130.6(D) 

Comment: Revise as shown 

(D) Conductive Articles Being Worn. Conductive articles of jewelry and clothing (such as watchbands, 
bracelets, rings, key chains, necklaces, metalized aprons, cloth with conductive thread, metal headgear, or 
metal frame glasses) shall not be worn within the restricted approach boundary or where they present an 
electrical contact hazard with exposed energized electrical conductors or circuit parts. 

Rationale: 

TerraView errata: The word “boundary” is missing from the phrase “restricted approach.”  The 70E FR 
report_2012-10-15.pdf of FR-118 uses the complete phrase.  However, in the 70E FR report_2013-02-
28.pdf and in the Comment website the section the word “boundary” is missing. 
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Section 130.7(C)(11) Exception 

Comment: Revise as shown 

Exception:  Fiber blends that contain materials that melt, such as acetate, acrylic, nylon, polyester, 
polyethylene, polypropylene, and spandex, shall be permitted if such blends in fabrics meet the 
requirements of ASTM F 1506, Standard Performance Specification for Flame Resistant and Arc Rated 
Textile Materials for Wearing Apparel for Use by Electrical Workers Exposed to Momentary Electric Arc 
and Related Thermal Hazards, and if such blends in fabrics do not exhibit evidence of a melting and 
sticking hazard during arc testing according to ASTM F 1959, Standard Test Method for Determining the 
Arc Thermal Performance Value of Materials for Clothing. [See also 130.7(C)(12).] 

Rationale: 

First Revision errata – The phrase “Flame Resistant and Arc Rated” was not added to 130.7(C)(11) 
Exception in accordance with the global FR-12. 
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Section 130.7(C)(13)(d) 

Comment: Revise as shown 

(d) Cleaning, Repairing, and Affixing Items. When arc-rated clothing is cleaned, manufacturer’s instructions 
shall be followed to avoid loss of protection. When arc-rated clothing is repaired, the same arc-rated 
materials used to manufacture the arc-rated clothing shall be used to provide repairs. When trim, name 
tags, or logos, or any combination thereof, are affixed to arc-rated clothing, guidance in ASTM F 1506, 
Standard Performance Specification for Flame Resistant and Arc Rated Textile Materials for Wearing 
Apparel for Use by Electrical Workers Exposed to Momentary Electric Arc and Related Thermal Hazards, 
shall be followed. [See Table 130.7(C)(14).] 

Informational Note: Additional guidance is provided in ASTM F1449 Standard Guide for Industrial 
Laundering of Flame, Thermal, and Arc Resistant Clothing and ASTM F2757 Standard Guide for Home 
Laundering Care and Maintenance of Flame, Thermal and Arc Resistant Clothing. 

Rationale: 

First Revision errata – The phrase “Flame Resistant and Arc Rated” was not added to 130.7(C)(13)(d) in 
accordance with the global FR-12. 
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Section 130.8 Title 

Comment: Revise as shown 

Work Within the Limited Approach Boundary or Arc Flash Boundary of Uninsulated Overhead Lines. 

Rationale: 

First Revision errata – The word “Uninsulated” was deleted by Errata No. 70E-12-1. 
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Section 130.9 

Comment: Revise as shown 

130.9 Underground Electrical Lines and Equipment. 

Before excavation starts, and where there exists a reasonable possibility of contacting electrical lines or 
equipment, the employer shall take the necessary steps to contact the appropriate owners or authorities to 
identify and mark the location of the electrical lines or equipment. When it has been determined that a risk 
reasonable possibility of contacting electrical lines or equipment exists, appropriate safe work practices 
and personal protective equipment (PPE) shall be used during the excavation. 

Rationale: 

First Revision errata – The second sentence in the First Revision was modified beyond what was intended.  
This conclusion is based on several lines of evidence: 

The 2012 edition of NFPA 70E does not use the phrase “risk of.” 

Neither PI-41 nor PI-165 recommended revising “reasonable possibility of” to “risk of.”   

PI-165; Log-142 recommended only the deletion of the phrase “a hazard analysis shall be performed to 
identify the…”   

The Committee Statement did not indicate that FR-130 was revising “reasonable possibility of” to “risk of”: 
“The relocation of 110.5 to a dedicated section 130.9 in Article 130 for underground electrical lines 
increases the usability of the document. The proposed change in wording provides clarity, the deleted text 
"a hazard analysis shall be performed to identify the" is redundant. Text was added to include personal 
protective equipment in the present requirement for clarity.”   

The revision to “risk of” does not correlate to the phrase “reasonable possibility of” used in the first 
sentence. 
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Public Comment No. 220-NFPA 70E-2013 [ Global Input ] 

Use "available fault current" as a standard phrase for referring to the current 
available and use "short circuit current" only as part of the phrase" short -
circuit current rating".

Additional Proposed Changes

File Name Description Approved

NFPA70Eafc.pdf original comment 

Statement of Problem and Substantiation for Public Comment 

The terms are not used consistently in the standard and it creates confusion. The NEC 
typically uses the terms in this manner.

Submitter Information Verification 

Submitter Full Name: Paul Dobrowsky

Organization: Innovative Technology Services

Submittal Date: Fri May 03 15:25:14 EDT 2013

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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

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

Page 10 of 576National Fire Protection Association Report
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Public Comment No. 237-NFPA 70E-2013 [ Global Input ] 

5 J/cm2 (1.2 cal/cm2) 1.2 cal/cm2 (5 J/cm2)

Additional Proposed Changes

File Name Description Approved

70EPublicComment-Cal-Rohrer.pdf Original Comment 

Statement of Problem and Substantiation for Public Comment 

Change the order of J and cal/cm2 since the standard clearly defines Incident Energy as 
“typically expressed in cal/cm2,” and since no one in the field talks in J. 
The change would provide clarity and consistency with the document.

Submitter Information Verification 

Submitter Full Name: TIM ROHRER

Organization: EXISCAN LLC

Submittal Date: Tue May 07 16:29:49 EDT 2013

Copyright Assignment

I, TIM ROHRER, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

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

Page 11 of 576National Fire Protection Association Report
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Public Comment No. 144-NFPA 70E-2013 [ Definition (100): Incident 

Energy Analysis. ] 

Incident Energy Analysis.
A component of an arc flash risk assessment hazard analysis used to 
predict the incident energy of an arc flash for a specified set of conditions.

Statement of Problem and Substantiation for Public Comment 

Understanding the incident energy analysis defines the hazard not the risk.  Once again we 
are assuming we cannot eliminate the hazard but can only define the risk.  It must be 
abundantly clear that we need to define the hazard first and eliminate it before risk is even 
discussed.  The changes in this document to "Risk Assessment" is establishing a mind set 
of "just deal with the risk, don't worry about the hazard".   There is a difference between 
risk and hazard.  We are blurring the difference.  Also see my comments on PC-133-NFPA 
70E-2013

Submitter Information Verification 

Submitter Full Name: Danny Liggett

Organization: The DuPont Company, Inc.

Affilliation: Self

Submittal Date: Sun Apr 28 11:55:57 EDT 2013

Copyright Assignment

I, Danny Liggett, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

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

Page 12 of 576National Fire Protection Association Report
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Public Comment No. 225-NFPA 70E-2013 [ Definition (100): Incident 

Energy Analysis. ] 

Incident Energy Analysis.
A component of an arc flash risk assessment hazard analysis used to 
predict the incident energy of an arc flash for a specified set of conditions.

Statement of Problem and Substantiation for Public Comment 

The first report deleted the original wording from the 2012 edition. My comment has 
reinstated the original 2012 wording.  My comment also deletes the wording "risk 
assessment" is based on likelihood and probability.  The first step is to determine the 
incident energy exposure to a worker. After the incident energy has been determine, the 
person could then evaluate the risk as it relates to the likelihood and/or probability of the 
potential hazard exposure.

Related Items from the Public Input Stage for This Document

Related Item

Public Input No. 140-NFPA 70E-2012 [Definition (100): Arc Flash Hazard
Analysis.]

Submitter Information Verification 

Submitter Full Name: KENNETH MASTRULLO

Organization: MES CONSULTING SERVICES INC

Submittal Date: Mon May 06 12:58:13 EDT 2013

Copyright Assignment

I, KENNETH MASTRULLO, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and 
authority to enter into this copyright assignment.

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

Page 13 of 576National Fire Protection Association Report
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Public Comment No. 228-NFPA 70E-2013 [ Definition (100): Arc Flash 

Hazard. ] 

Arc Flash Hazard Analysis.
A study investigating a worker's potential exposure to arc flash energy, conducted for 
the purpose of injury prevention and the determination of safe work practices, arc 
flash boundary, and the appropriate levels of personal protective equipment (PPE).

Additional Proposed Changes

File Name Description Approved
arc_flash_hazard_analysis.pdf original 

Statement of Problem and Substantiation for Public Comment 

The first report deleted this defintion.  An arc flash analysis is the first step in determining 
the arc flash exposure to a worker.  The first report replaces "hazard analysis" with "risk 
assessment".  The arc flash hazard analysis would determine the actual hazard exposure 
to a worker.  After the arc flash exposure has been determine, the person could then 
evauate the risk as it relates tot he liekelihood and/or probabiity of the potential hazard 
exposure.

Related Items from the Public Input Stage for This Document

Related Item
Public Input No. 140-NFPA 70E-2012 [Definition (100): Arc Flash Hazard
Analysis.]

Submitter Information Verification 

Submitter Full Name: KENNETH MASTRULLO

Organization: MES CONSULTING SERVICES INC

Submittal Date: Mon May 06 14:41:51 EDT 2013

Copyright Assignment

I, KENNETH MASTRULLO, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and 
authority to enter into this copyright assignment.

By checking this box I affirm that I am KENNETH MASTRULLO, and I agree to be legally bound by the 
above Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 133-NFPA 70E-2013 [ Definition (100): Arc Flash 

Suit. ] 

TITLE OF NEW CONTENT
Arc Flash Hazard Analysis.

A study investigating a worker’s potential exposure to arc flash energy, conducted 
for the purpose of injury prevention and the determination of safe work practices, arc 
flash boundary, and the appropriate levels of personal protective equipment (PPE).

Statement of Problem and Substantiation for Public Comment 

The committee is losing sight that the hazard must first be identified first before a risk 
assessment can be done.  To say hazard identification is part risk assessment is to imply 
that there will always be risk and this is simply not true.  The focus should be on eliminating 
the hazard first.  To move directly to risk assessment skips the most essential part 
electrical safety.   The intent is to first identify the hazard and magnitude of that hazard.  
This is called Hazard Analysis.  Without doing this step first you cannot do a risk 
assessment.  Risk Assessment is defining the risk associated with performing a task once 
the hazard has been identified, the consequences are understood and levels of protection 
are defined.  I do not agree with the committee statement that this provides clarity. As an 
example, Annex F does not provide adequate information in order to make an informed 
decision regarding the "Likelihood of Occurrence".  Without clear data to provide guidance 
is nearly impossible to determine the likelihood of anything happening at all.  It would too 
easy for a company or an individual to simply state "I have good electricians so the 
likelihood of them making a mistake is negligible".  Until we, the electrical community, has 
good data we should not be promoting a concept that is open to misuse. 

Submitter Information Verification 

Submitter Full Name: Danny Liggett

Organization: The DuPont Company, Inc.

Affilliation: Self

Submittal Date: Sun Apr 28 09:32:52 EDT 2013

Copyright Assignment

I, Danny Liggett, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Danny Liggett, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 129-NFPA 70E-2013 [ Definition (100): Balaclava 

(Sock Hood). ] 

Balaclava (Sock Hood).
An arc-rated hood that protects the neck and head except for the facial area 
of the eyes and nose .

Statement of Problem and Substantiation for Public Comment 

During the First Draft stage, the technical committee removed "and nose" from the 
statement.  There was no technical substantiation provided for this change.  As indicated in 
Mr.Hale's negative ballot comment, "The face shield with a chin cup will provide protection 
to the facial area as required in the ASTM F2178 requirements. Requiring additional 
coverage to the nose and mouth is not required."   Also as stated in Mr. Barrios' negative 
ballot comment, "covering both the mouth and nose, already covered by the arc rated face 
shield may restrict breating."  The committee indicated in its First Revision statement to 
FR#17 "there is no reason to leave the nose exposed. The eyes are protected by safety 
glasses or goggles."  Safety glasses or goggles provide impact protection.  They do not 
provide thermal energy protection.

Related Items from the Public Input Stage for This Document

Related Item
First Revision No. 17-NFPA 70E-2012 [Definition (100): Balaclava (Sock Hood).]

Submitter Information Verification 

Submitter Full Name: Louis Barrios

Organization: [ Not Specified ]

Affilliation: American Petroleum Institute

Submittal Date: Wed Apr 24 15:29:18 EDT 2013

Copyright Assignment

I, Louis Barrios, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Louis Barrios, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 232-NFPA 70E-2013 [ Definition (100): Balaclava 

(Sock Hood). ] 

Balaclava (Sock Hood).
An arc-rated hood that protects the neck and head except for the facial area 
of the eyes and nose .

Additional Proposed Changes

File Name Description Approved
Signed_-_Hugh_Hoagland.pdf Cover Sheet 

Statement of Problem and Substantiation for Public Comment 

Most balaclava’s on the market do not cover the nose area.  There is no evidence that 
workers have been burned on the nose with the current definition and this change will be 
anti-competitive and make a special balaclava required for NFPA 70E which will be less 
comfortable and no more protective from the vast majority of arc flash exposures.  The 
tests which I submitted to the committee to prove the need for balaclava’s were a worst 
case scenario.  Plasma will rarely if ever make it into the facial area around faceshields.  
Some hot gasses could in extreme conditions cause burns but are very unlikely to cause 
anything other than a second degree burn.  To add discomfort to workers for little or no 
gain in protection is not the requirement of the standard and will be onerous for workers 
and companies to comply with and give no gain in any arc flash we have looked at.  See 
Doan, Hoagland, Neal paper IEEE-ESW 2010.  I wlll be happy to offer input at the meeting 
in Savannah.

Submitter Information Verification 

Submitter Full Name: Hugh Hoagland

Organization: e-Hazard.com

Submittal Date: Tue May 07 12:05:28 EDT 2013

Copyright Assignment

I, Hugh Hoagland, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

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

Page 17 of 576National Fire Protection Association Report

5/13/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...

Page 54 of 621



Public Comment No. 142-NFPA 70E-2013 [ Definition (100): 

Boundary, Restricted Approach. ]

TITLE OF NEW CONTENT
Boundary, Prohibited Approach.

An approach limit at a distance from an exposed energized electrical conductor or 
circuit part within which work is considered the same as making contact with the 
electrical conductor or circuit part.

Statement of Problem and Substantiation for Public Comment 

There is a big difference between working "near" energized components and working "on" 
them.  Removal or the term "Prohibited" essentially states there is no difference. OSHA 
1910.333(c)(2) provides a list of requirements for working "on".  If the NFPA 70E does not 
have requirements aligned with OSHA concerning 1910.333(c)(2) then the committee is 
encouraging people to not be in compliance.   I agree with Mr. Hickman's statement of the 
flash over distance being an important element of the prohibited approach boundary.  
Intentional contact with energized components should be discouraged.  Elimination of the 
Prohibited Approach Boundary will be seen by the community as a  green light to work 
"on". 

Submitter Information Verification 

Submitter Full Name: Danny Liggett

Organization: The DuPont Company, Inc.

Affilliation: Self

Submittal Date: Sun Apr 28 11:31:35 EDT 2013

Copyright Assignment

I, Danny Liggett, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

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

Page 18 of 576National Fire Protection Association Report

5/13/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...

Page 55 of 621



Public Comment No. 229-NFPA 70E-2013 [ Definition (100): 

Boundary, Restricted Approach. ]

Boundary, Prohibited (Flashover).
An approach limit at a distance from an exposed energized electrical c onductor or 
circuit part within which work is considered the same as making contact with the
electrical conducotr or circuit part.

Additional Proposed Changes

File Name Description Approved

boundary.pdf original 

Statement of Problem and Substantiation for Public Comment 

The prohibited approach boundary has been derived from the information contained in 
Annex C of the 2012 editono f NFPA 70E.  This concept is exhibited in C.2.1 of Annex C 
referring to minimum air insulation distance that is required to avoid flashover.  An arc flash 
could be initiated when using a conductive article within this boundary of energized parts.

Related Items from the Public Input Stage for This Document

Related Item
Public Input No. 420-NFPA 70E-2012 [Global Input]

Submitter Information Verification 

Submitter Full Name: KENNETH MASTRULLO

Organization: MES CONSULTING SERVICES INC

Submittal Date: Mon May 06 14:55:34 EDT 2013

Copyright Assignment

I, KENNETH MASTRULLO, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and 
authority to enter into this copyright assignment.

By checking this box I affirm that I am KENNETH MASTRULLO, and I agree to be legally bound by the 
above Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 130-NFPA 70E-2013 [ Definition (100): 

Energized Electrical Work Permit. ]

Energized Electrical Work Permit. 

Authorization to perform work on equipment that has not been 
placed in an electrically safe work condition.

Statement of Problem and Substantiation for Public Comment 

The definition of Energized Work Permit should be deleted.  This definition was added by 
the technical committee during the First Revision stage.  The definition is unnecessary. The 
proposed definition does not include the additional criteria and exceptions for when an 
energized electrical work permit is necessary, thus likely introducing confusion to the use of 
the term.  In it committee statement to FR #21,   the committee states that the new 
definition will help to differentiate an “energized electrical work permit” from other types of 
permits.  Differentiation is already provided by the requirements and exemptions stated in 
130.2(B).

Related Items from the Public Input Stage for This Document

Related Item
First Revision No. 21-NFPA 70E-2012 [Definition (100): Energized.]

Submitter Information Verification 

Submitter Full Name: Louis Barrios

Organization: [ Not Specified ]

Affilliation: American Petroleum Institute

Submittal Date: Wed Apr 24 15:56:19 EDT 2013

Copyright Assignment

I, Louis Barrios, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Louis Barrios, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 183-NFPA 70E-2013 [ Definition (100): 

Energized Electrical Work Permit.  ]

Energized Electrical Work Permit. 

Authorization to perform work on equipment that has not been 
placed in an electrically safe work condition.

Statement of Problem and Substantiation for Public Comment 

The substantiation in both the driving PI and the FR for this new definition is to "distinguish" 
or "differentiate" an energized electrical work permit from other types of permits.
Where is the confusion?
How could one possibly confuse an energized electrical work permit with any other type of 
permit?
How many types of permits does this standard contain? The answer is just one, an 
energized electrical work permit.
Do we need to be concerned that someone will confuse a confined space permit with an 
energized electrical work permit? Is that within the scope of this standard. This is just 
another "defined term" that does not need to be defined. This is just another confusion 
opportunity.
Be careful what you wish for because once defined, this term will create confusion unless 
the definition reads "exactly" as the requirements in 130.2(B). As presently defined all 
equipment that is not in an ESWC, and is worked on (meaning intentionally coming in 
contact with energized parts, see the definition of "working on") is included. This action by 
the 70E committee negates the requirement in 130.2(B).

Submitter Information Verification

Submitter Full Name: James Dollard

Organization: IBEW Local Union 98

Submittal Date: Tue Apr 30 08:44:49 EDT 2013

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 Comment (including both the Proposed Change and the Statement of
Problem and Substantiation). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

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

Page 21 of 576National Fire Protection Association Report

5/13/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...

Page 58 of 621



Public Comment No. 29-NFPA 70E-2013 [ Definition (100): Hazard. ] 

Hazard.
A source of possible injury or damage to health. situation or condition which 
could potentially result in injury or death.

"Injury" and "damage to health" seem redundant, and fail to explicitly state that death 
might result.

An electrical hazard is not a "source." It is a situation or condition which exists. It may 
be a situation such as working on live switchgear or a condition such as exposed
conductors.

Statement of Problem and Substantiation for Public Comment 

Dear 70E Technical Committee,

I am in the process of reading the First Draft 2015 70E. "Hazard" is an important definition 
because the 70E Standard is really about protecting people from electrical hazards. The 
definition for hazard needs to specifically encompass the possibility of death to remind 70E 
users how serious electrical hazards are. "Source" might also be better stated. For 
example, the "same source" , the main switchgear for a facility, poses no hazard when de-
energized.

Using a form of the word "potential" is more compelling than a form of "possible." Just read 
my read my previous sentence with the direct object "the possibility of death" and 
substitute with "a potential fatality" or "the potential for death to occur", etc.
Or think of it like this. Men have walked on the moon. It is possible (but not likely) that I 
might walk on the moon someday.   

Submitter Information Verification 

Submitter Full Name: TAMMY GAMMON

Organization: 

Submittal Date: Thu Mar 21 09:35:33 EDT 2013

Copyright Assignment

I, TAMMY GAMMON, 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). I understand and intend that I 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 
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enter into this copyright assignment.

By checking this box I affirm that I am TAMMY GAMMON, and I agree to be legally bound by the above 
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same legal force and effect as a handwritten signature 
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Public Comment No. 50-NFPA 70E-2013 [ Definition (100): Motor 

Control Center. ] 

Normal Operation.
Normal operation of equipment is interacting with equipment in a manner prescribed 
by relevant standards, operating instructions for listing with appropriate Nationally 
Recognized Testing Laboratories as part of listing requirements, and by the 
equipment manufacturer; provided that removal or bypass of safety devices and 
guards against electrical hazards, or physical alterations of electrical wiring are not 
being done such as would be required for installation, alteration, or repair activities. 
Examples are opening and closing disconnects and circuit breakers, operating push 
buttons, using operator panels, operating key interlocks, opening and closing hinged
access doors, operating snap switches, and viewing a meter while operating a meter 
stick. Examples of activities which would not be considered normal operation would 
be troubleshooting or repairing energized equipment following a fault, operating 
equipment outside of its design limitations or with known defective conditions, 
racking draw out equipment in or out of a cell, removing or replacing covers held on 
entirely by bolts, tightening screws or nuts, or removing or inserting fuses while 
energized.

Informational Note No. 1: A 2012 report by ESFI, Workplace Electrical Injury and 
Fatality Statistics, 2003-2010, indicates that the average incident rate for arc flash 
injuries is 0.1 per 10,000 workers per year. Data published in IEEE Standard 493-
2007, Recommended Practice for the Design of Reliable and Commercial Power
Systems, shows that arcing fault incidents occur at a rate of between 10-6 and 10-12

for all equipment other than draw out circuit breakers which shows nearly an order of 
magnitude higher failure rates than bolted circuit breakers, and the major difference 
between the two mechanisms is in the draw-out mechanism itself which is highly 
dependent on operator skill to be operated safely. A similar study, "Arc Flash Hazard
Analysis and Mitigation", C. Inshaw, presented at the Protective Relay Engineers
58th Annual Conference, indicates that 80% of electrical incidents are caused by
human error. Multiple methods of human reliability assessment place human error
rates at between 1% and 40% depending on task, condition of the human, and
various situational factors. See for instance J.C. Williams, (1985) HEART – A 
proposed method for achieving high reliability in process operation by means of 
human factors engineering technology in Proceedings of a Symposium on the 
Achievement of Reliability in Operating Plant, Safety and Reliability Society. NEC, 
Birmingham. From these various statistical sources it can be concluded that the 
likelihood of an electrical hazard from electrical equipment that is properly installed 
and maintained is very remote, 1 in a million, when the operation of the equipment is 
entirely dependent upon proper functioning of the equipment itself. However when 
the likelihood of an electrical hazard is even partly dependent on the reliability of 
human performance, the incident rate must necessarily approach a rate of 10-5 or 
greater based on Bureau of Labor Statistics data compiled over the last decade, a 
rate which is unacceptably high.

Statement of Problem and Substantiation for Public Comment 

"Normal operation" is defined in the risk assessment tables but no definition of what 
activities are considered normal operation are included. Definition is submitted which 
quantifies the phrase, along with an informational note providing substantiation for 
selection of normal vs. abnormal operation.

Submitter Information Verification 
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Submitter Full Name: Paul Campbell

Organization: PotashCorp Aurora

Submittal Date: Sat Apr 06 07:34:36 EDT 2013

Copyright Assignment
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Public Comment No. 243-NFPA 70E-2013 [ Definition (100): Premises 

Wiring (System). ] 

Prohibited Approach Boundary. Continue to delete the definition and the use of the 
term throughout the standard.

Additional Proposed Changes

File Name Description Approved
NFPA70Esect100pab.docx Cover Sheet 

Statement of Problem and Substantiation for Public Comment 

During presentations made on potential changes to NFPA 70E- 2012 many have 
expressed their support for this change. It clears up much confusion about what needs to 
happen when someone crosses that boundary. It might be helpful to add an Informational 
note to 130.4(C)  such as : Informational Note. Warning employees not to intentionally 
contact exposed energized electrical conductors or circuit parts with body parts even when 
wearing personal protective equipment could enhance electrical safety practices.

Submitter Information Verification 

Submitter Full Name: Paul Dobrowsky

Organization: 

Submittal Date: Thu May 09 10:27:16 EDT 2013

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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Paul Dobrowsky, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 250-NFPA 70E-2013 [ Definition (100): Qualified 

Person. ] 

Do not change the definition of Qualified Person as recommended itn 
the first draft .   The definition should remain as stated in the 2012 
edition. Remove the word demonstarated from the proposed definition, 
keep the word recognize, remove the word identify.
Qualified Person.

One who has demonstrated skills and knowledge related to the 
construction and operation of electrical equipment and installations and has 
received safety training to identify and to recognize  and avoid the hazards
involved.

Additional Proposed Changes

File Name Description Approved
NFPAPublicCommentform_5.doc 100 Cover Sheet 

Statement of Problem and Substantiation for Public Comment 

The reason given at the meeting for the change to the definition was that OSHA uses the 
word “ demonstrated “ in their definition and this will align with the OSHA definition.  The 
proposed change is not identical to the wording in OSHA.

Whether an employee is considered to be a "qualified person" will depend upon various 
circumstances in the workplace. For example, it is possible and, in fact, likely for an 
individual to be considered "qualified" with regard to certain equipment in the workplace, 
but "unqualified" as to other equipment. (See 1910.332(b)(3) for training requirements that 
specifically apply to qualified persons.) 

Submitter Information Verification

Submitter Full Name: Daryld Crow

Organization: DRC Consulting, Ltd.

Submittal Date: Fri May 10 15:14:37 EDT 2013

Copyright Assignment
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full rights in copyright in this Public Comment (including both the Proposed Change and the Statement of
Problem and Substantiation). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Daryld Crow, and I agree to be legally bound by the above Copyright 
Assignment and the terms and conditions contained therein. I understand and intend that, by checking this box, 
I 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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Public Comment No. 62-NFPA 70E-2013 [ Definition (100): Qualified 

Person. ] 

Qualified Person.
One who has demonstrated skills and knowledge related to the 
construction and operation of electrical equipment and installations and has 
received safety training to identify and avoid the hazards involved.

Statement of Problem and Substantiation for Public Comment 

The having skills and knowledge related to "construction" of the electrical equipment 
should not be a requirement to be qualified.  Operational knowledge of the equipment is 
critical, but not how it's constructed.

Submitter Information Verification 

Submitter Full Name: William Harris

Organization: General Motors

Submittal Date: Mon Apr 08 08:20:06 EDT 2013

Copyright Assignment

I, William Harris, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am William Harris, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 227-NFPA 70E-2013 [ Definition (100): Risk 

Assessment. ] 

Risk Assessment.
An overall A process that identifies hazards, estimates the potential 
severity of injury or damage to health, estimates the likelihood of occurrence 
of injury or damage to health, and determines if protective measures are 
required.

As used in this standard,
Informational Note 1: arc flash risk assessment

and
Informational Note 1: shock risk assessment

are types of risk assessments.

Additional Proposed Changes

File Name Description Approved

risk_assessment.pdf original 

Statement of Problem and Substantiation for Public Comment 

The hazards are already determined with an analysis before a risk assessment is 
performed.  The risk assessment would be used to determine the risk as it relates to the 
likelihood and/or probability of the potential hazard exposure.

Related Items from the Public Input Stage for This Document

Related Item
Public Input No. 420-NFPA 70E-2012 [Global Input]

Submitter Information Verification 

Submitter Full Name: KENNETH MASTRULLO

Organization: MES CONSULTING SERVICES INC

Submittal Date: Mon May 06 14:38:23 EDT 2013

Copyright Assignment

I, KENNETH MASTRULLO, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and 
authority to enter into this copyright assignment.

By checking this box I affirm that I am KENNETH MASTRULLO, and I agree to be legally bound by the 
above Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 101-NFPA 70E-2013 [ Section No. 110.1(A) ] 

(A)  General.
The employer shall implement and document an overall electrical safety 
program that directs activity appropriate for the electrical hazards, voltage, 
energy level, and circuit conditions.

Informational Note No. 1: Safety-related work practices are just one
component of an overall electrical safety program.
Informational Note No. 2: ANSI/AIHA Z10-2005 2012 , American 
National Standard for Occupational Safety and Health Management 
Systems, provides a framework for establishing a comprehensive 
electrical safety program as a component of an employer’s 
occupational safety and health program.
Informational Note No. 3: IEEE 3007.1, Recommended Practice for 
the Operation and Management of Industrial and Commercial Power
Systems, provides additional guidance for the implementation of the
electrical safety program.
Informational Note No. 4: IEEE 3007.3, Recommended Practice for 
Electrical Safety in Industrial and Commercial Power Systems,
provides additional guidance for electrical safety in the workplace.

Statement of Problem and Substantiation for Public Comment 

The current edition is 2012.  May be considered as editorial, but submitting a comment so it 
doesn't get missed.

Submitter Information Verification 

Submitter Full Name: Rodney West

Organization: Square D Company/Schneider Electric

Submittal Date: Mon Apr 22 09:56:49 EDT 2013

Copyright Assignment

I, Rodney West, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Rodney West, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 109-NFPA 70E-2013 [ Section No. 110.1(A) ] 

(A)  General.
The employer shall implement and document an overall electrical safety 
program that directs activity appropriate for to the risk associated with
electrical hazards, voltage, energy level, and circuit conditions . The electrical 
safety program shall be implemented as part of the employer’s overall 
occupational health and safety management system, when one exists .

Informational Note No. 1: Safety-related work practices are just one 
component of , maintenance requirements, warning practices, 
auditing requirements and training requirements provided in this 
standard are administrative controls and part  of an overall electrical 
safety program.
Informational Note No. 2: ANSI/AIHA Z10-2005 2012 , American 
National Standard for Occupational Health and Safety and Health 
Management Systems, provides a framework for establishing a
comprehensive electrical safety program as a component of an 
employer’s occupational safety and health program.
Informational Note No. 3: IEEE 3007.1, Recommended Practice for 
the Operation and Management of Industrial and Commercial Power
Systems, provides additional guidance for the implementation of the
electrical safety program.
Informational Note No. 4: IEEE 3007.3, Recommended Practice for 
Electrical Safety in Industrial and Commercial Power Systems,
provides additional guidance for electrical safety in the workplace.

Statement of Problem and Substantiation for Public Comment 

1. TerraView errata: The revisions made at the First Revision meeting in Denver do not 
show up in the current TerraView version posted on the Comment webpage.  The 
recommended changes to the first sentence of 110.1(A) and Informational Notes 1 and 2 
correlate to the changes made in Denver by FR-187; PI-133.
2. Add the second sentence to 110.1(A).  As indicated in the Informational Notes, an 
electrical safety program is best implemented within an employer's overall occupational 
health and safety management system.  Sustainable safety performance will be enhanced 
by making integration a requirement when an employer has an OHSMS.  It is important to 
note that the proposed requirement is provisional on the employer having an OHSMS.  If 
the employer does not have an OHSMS the requirement does not apply.

Submitter Information Verification 

Submitter Full Name: Mike Doherty

Organization: Powertel Utilities Contractors

Affilliation: CSA Z462 Technical Committee

Submittal Date: Wed Apr 24 10:20:47 EDT 2013

Copyright Assignment
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I, Mike Doherty, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Mike Doherty, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 153-NFPA 70E-2013 [ Section No. 110.1(A) ] 

TITLE OF NEW CONTENT

(1)
The host employer shall evaluate the contract employees' previous electrical safety
training, experience, etc. before being brought on site to determine whether or not 
they are considered by the host employer to be Qualified to perform the particular 
tasks they are to do.

Statement of Problem and Substantiation for Public Comment 

The host employer needs to verify that the contractor has the knowledge and skills to 
perform the tasks associate with the work.  Just providing the known hazards does not 
indicate the contract employer has the knowledge or ability to deal with the hazards.  The 
first question I ask is whether the contractor knows what 70E is.  You would be surprised at 
how many do not know.  To think this is not an important concept is to bury our heads in 
the sand and not address the responsibility of the host employer to adequately ascertain 
the qualifications of the contract employer.

Submitter Information Verification 

Submitter Full Name: Danny Liggett

Organization: The DuPont Company, Inc.

Affilliation: Self

Submittal Date: Sun Apr 28 12:46:21 EDT 2013

Copyright Assignment

I, Danny Liggett, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Danny Liggett, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 186-NFPA 70E-2013 [ Section No. 110.1(A) ] 

B)  Installation and Maintenance

The electrical safety program shall include elements that ensure installations of 
electrical equipment and systems comply with applicable installation codes and 
standards.  The electrical safety program shall include elements that considers 
condition of maintenance of electrical equipment and systems.

Statement of Problem and Substantiation for Public Comment 

I respectfully request the Technical Committee reconsider the action taken on the Public 
Input for this section.  While the substantiation by the TC is accurate in that there are 
requirements throughout the standard that would require adequate installation and 
maintenance, my experience is those requirements are not being followed well enough to 
protect the workers in the workplace.  I visit several workplaces each year to evaluate 
electrical safety programs and invariably the focus is on work practices that attempt to 
comply with NFPA 70E.  But, both installation and maintenance practices are less than 
adequate and not addressed in the documented program. I believe the primary cause is 
lack of a fundamental program that documents the principles and describes the methods 
used to ensure a safe and compliant installation, as well as adequately maintained 
electrical equipment. Generally, original installations are inspected and accepted by a 
governing authority, but once the power is on and doors are closed, modifications of the 
electrical systems are not subject to the same rigor. Consequently, there is evidence that 
unqualified persons are making the modifications without the use of skilled and 
knowledgeable electricians. This proposed change would force the employer to document 
how they will ensure a compliant installation. Similarly, adequate maintenance is not 
confirmed, so employers are attempting to meet the requirement to consider the condition 
of maintenance, by forcing workers to wear maximum PPE for all tasks and equipment 
without a basis, while ignoring the specific requirements in Chapter 2. Another common 
technique used to is to assume always a 2 second clearing time, which drives the 
estimated incident energy extremely high. Again, this is done because there is a lack of 
confidence in the operation of the circuit protective device. By requiring the employer to 
document the maintenance program as part of the overall electrical safety program, goals 
and performance methods will be visible and addressed. OSHA estimates two thirds of 
electrocutions occur to unqualified persons. The way we protect those workers is through 
safe installations and maintenance of equipment. An overall electrical safety program must 
include all three elements: installation, work practices, and maintenance. The documented 
program needs to include all three elements to ensure the safety of all in the workplace. 

Submitter Information Verification 

Submitter Full Name: Bobby Gray

Organization: Hoydar/Buck, Inc.

Submittal Date: Tue Apr 30 09:18:18 EDT 2013

Copyright Assignment

I, Bobby Gray, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.
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By checking this box I affirm that I am Bobby Gray, and I agree to be legally bound by the above Copyright 
Assignment and the terms and conditions contained therein. I understand and intend that, by checking this box, 
I 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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Public Comment No. 198-NFPA 70E-2013 [ Section No. 110.1(A) ] 

(A)  General.
The employer shall implement and document an overall electrical safety 
program that directs activity appropriate for to the electrical hazards, voltage, 
energy level, and circuit conditions .

Informational Note No. 1: Safety-related work practices are just one
component of an overall electrical safety program.
Informational Note No. 2: ANSI/AIHA Z10-2005 2012 , American 
National Standard for Occupational Health and Safety and Health
Management  Management Systems, provides a framework for 
establishing a comprehensive electrical safety program as a
component of an employer’s occupational safety and health program.
Informational Note No. 3: IEEE 3007.1, Recommended Practice for 
the Operation and Management of Industrial and Commercial Power
Systems, provides additional guidance for the implementation of the
electrical safety program.
Informational Note No. 4: IEEE 3007.3, Recommended Practice for 
Electrical Safety in Industrial and Commercial Power Systems,
provides additional guidance for electrical safety in the workplace.

Statement of Problem and Substantiation for Public Comment 

This public comment is submitted by the article 110 Task Group in effort to correct an error 
encountered through the terra View process. The comment corrects the text to reflect the 
first revision made at the the meeting in Denver. The recommended changes to the first 
sentence of 110.1(A) and informational notes 1 and 2 correlate to the changes made in 
Denver by FR-187

Submitter Information Verification 

Submitter Full Name: Mark McNellis

Organization: Sandia National Laboratories

Submittal Date: Wed May 01 23:33:44 EDT 2013

Copyright Assignment

I, Mark McNellis, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Mark McNellis, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 147-NFPA 70E-2013 [ Section No. 110.1(E) ] 

(E)  Electrical Safety Program Procedures.
Before work is started, an electrical safety program shall identify the 
procedures for employees to be utilized by employees who maybe or will be 
exposed to an electrical hazard.

Informational Note: For an example of a typical electrical safety 
program procedure, see Annex E.

Statement of Problem and Substantiation for Public Comment 

The wording was not clear what was to be done with the procedures.  The changes directs 
that the procedures are to be utilized not just identified.

Submitter Information Verification 

Submitter Full Name: Danny Liggett

Organization: The DuPont Company, Inc.

Affilliation: Self

Submittal Date: Sun Apr 28 12:19:44 EDT 2013

Copyright Assignment

I, Danny Liggett, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Danny Liggett, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 162-NFPA 70E-2013 [ Section No. 110.1(F) ] 

(F)

Hazard Identification and Risk Assessment Procedure.

An electrical safety program shall include a hazard

identification and a risk assessment 

procedurethat addresses employee exposure to electrical hazards
procedure to be used before

work is started within the limited approach boundary or

within the arc flash boundary of energized electrical conductors

and circuit parts operating at 50 volts or more or where an

electrical hazard exists . The procedure shall identify the process

to be used by the employee before work is started to

carry out the following:

Identify 
identify hazards

Assess risks•

Implement risk control according to a hierarchy of methods•
and assess risks, including potential risk mitigation

strategies.

Informational Note No. 1: 

 The hierarchy of risk control methods specified in ANSI/AIHA Z10, American National 
Standard for Occupational Health and Safety Management Systems is as follows:

(1) Elimination

(2) Substitution

(3) Engineering controls

(4) Awareness

(5) Administrative controls

(6) Personal protective equipment

Informational Note No. 2: The 
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The hazard identification and

risk assessment procedure may include identifying when a

second person could be required and the training and equipment

that person should have.

Informational Note No. 2: For an example of a hazard

identification and risk assessment procedure flow chart, see

Annex F.

Informational Note No. 3:

For an example of a hazard

identification and risk assessment procedure, see Annex F.

Statement of Problem and Substantiation for Public Comment 

The committee should revert to the 2012 edition for this section.  The new wording does 
not provide clarity or action and does not provide the appropriate frame work for 
determining risk in a way that can be consistently applied.  The frame work should 
developed prior to moving in this direction.  The new wording in this section and in Annex F 
will only confuse people and make it difficult to apply.  While large companies may be able 
to understand an apply the methodology contain in Annex F smaller companies may find 
this difficult to implement.  NFPA 70E should be providing clear directions instead or 
providing requirements that are not clearly developed or defined.

Submitter Information Verification 

Submitter Full Name: Danny Liggett

Organization: The DuPont Company, Inc.

Affilliation: Self

Submittal Date: Sun Apr 28 15:26:12 EDT 2013

Copyright Assignment

I, Danny Liggett, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Danny Liggett, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 148-NFPA 70E-2013 [ Section No. 110.1(G)(2) ] 

(2)  Routine Work.
Prior to starting work, a brief discussion shall be satisfactory if the work 
involved is routine and if the employee is qualified for the task. A more 
extensive discussion shall be conducted if either of the following apply: The 
work is complicated or involved involves increased risk .

The employee cannot be expected to recognize and avoid exposure to the 
hazards involved in the job.

•

Informational Note: For an example of a job briefing form and 
planning checklist, see Figure I.1.

Statement of Problem and Substantiation for Public Comment 

If the person cannot recognize the hazard or avoid exposure then the person is not 
qualified and should have been assigned the task in the first place.  The definition of a 
qualified person clearly states the person must be able to identify the hazard and be able to 
avoid it.  Having this statement in NFPA 70E is a contradiction causing confusion.  70E 
must be clear in defining requirements.  

Submitter Information Verification 

Submitter Full Name: Danny Liggett

Organization: The DuPont Company, Inc.

Affilliation: Self

Submittal Date: Sun Apr 28 12:26:22 EDT 2013

Copyright Assignment

I, Danny Liggett, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Danny Liggett, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 150-NFPA 70E-2013 [ Section No. 110.1(G)(2) ] 

(2)  Routine Work.
Prior to starting work, a brief discussion shall be satisfactory if the work 
involved is routine and if the employee is qualified for the task. A more 
extensive discussion shall be conducted if either of the following apply: 

(1) The work is complicated or involved increased risk.

(2) The employee cannot be expected to recognize and avoid exposure to 
the hazards involved in the job.

Informational Note: For an example of a job briefing form and 
planning checklist, see Figure I.1 .

Statement of Problem and Substantiation for Public Comment 

Routine work is where most of incidents occur.  Instead of allowing exceptions for job 
briefings for this category of work is inappropriate.  Instead the committee should be 
providing guidance to strengthen job briefings when tasks are routine.  It is very easy for a 
person to go into automatic when the work is "routine" and the mind go off task.  

Submitter Information Verification 

Submitter Full Name: Danny Liggett

Organization: The DuPont Company, Inc.

Affilliation: Self

Submittal Date: Sun Apr 28 12:33:30 EDT 2013

Copyright Assignment

I, Danny Liggett, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Danny Liggett, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 206-NFPA 70E-2013 [ Section No. 110.1(G)(2) ] 

(2)  Routine Work.
Prior to starting work, a brief discussion shall be satisfactory if the work involved is 
routine and if the employee is qualified for the task. A more extensive discussion 
shall be conducted if either of the following apply: 

(1) The work is complicated or involved increased risk.

(2) The employee cannot be expected to recognize and avoid exposure to the 
hazards involved in the job.

Informational Note: For an example of a job briefing form and planning 
checklist, see Figure I.1.

Statement of Problem and Substantiation for Public Comment 

This public comment is being submitted by the Article 110 Task Group. TerraView errata: 
The revisions made at the First Revision meeting in Denver do not show up in the current 
TerraView version posted on the Comment webpage.  The recommended change to 
subsection (2) correlates to the change made in Denver by FR-176.

Submitter Information Verification

Submitter Full Name: Mark McNellis

Organization: Sandia National Laboratories

Submittal Date: Fri May 03 00:57:55 EDT 2013

Copyright Assignment

I, Mark McNellis, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Mark McNellis, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 110-NFPA 70E-2013 [ Section No. 110.1(H)(1) ] 

(1)  Electrical Safety Program.
The electrical safety program shall be audited to verify the principles and 
procedures of the electrical safety program are in compliance with this 
standard. The frequency of the audit shall be performed at intervals not to
exceed 3 years.

Statement of Problem and Substantiation for Public Comment 

The grammatical structure of the last sentence could be interpreted to indicate that 
program audits must not be done more than once every three years.  The intent seems to 
be that the program audit should be done at least once every three years. The proposed 
change provides clarity and is similar to the language used in Section 110.2(D)(3) [see FR-
41], 250.2(A); 250.2(B); 250.3(A).

Submitter Information Verification 

Submitter Full Name: Mike Doherty

Organization: Powertel Utilities Contractors

Affilliation: CSA Z462 Technical Committee

Submittal Date: Wed Apr 24 10:40:09 EDT 2013

Copyright Assignment

I, Mike Doherty, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Mike Doherty, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 239-NFPA 70E-2013 [ Section No. 110.1(H)(1) ] 

(1)  Electrical Safety Program.
The electrical safety program shall be audited to verify the principles and 
procedures of the electrical safety program are in compliance with this 
standard. The frequency of the audit shall not exceed  Audits shall be 
performed at intervals not exceeding 3 years.

Additional Proposed Changes

File Name Description Approved
70E_Rohrer_110.1H1.pdf Original Comment 

Statement of Problem and Substantiation for Public Comment 

Frequency is number of times in a defined cycle.  Change statement to reflect the "interval 
between" evenets.  Change for clarity and consistency with the phasing used in other parts 
of the document.

Submitter Information Verification 

Submitter Full Name: TIM ROHRER

Organization: EXISCAN LLC

Submittal Date: Wed May 08 15:07:20 EDT 2013

Copyright Assignment

I, TIM ROHRER, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am TIM ROHRER, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 111-NFPA 70E-2013 [ Section No. 110.1(H)(2) ] 

(2)  Field Work.
Field work shall be audited to verify that the requirements contained in the 
procedures of the electrical safety program are being followed. When the
auditing determines that the principles and procedures of the electrical safety
program are not being followed, the appropriate revisions to the training
program or revisions to the procedures shall be made.   The frequency of the 
audit shall not  Field audits shall be performed at intervals not to exceed 1
year.

Statement of Problem and Substantiation for Public Comment 

The grammatical structure of the last sentence could be interpreted to indicate that field 
audits must not be done more than once a year.  The intent seems to be that a field audit 
should be done at least once a year. The proposed change provides clarity and is similar to 
the language used in Section 110.2(D)(3) [see FR-41]; and 250.2(A); 250.2(B); 250.3(A).

Submitter Information Verification 

Submitter Full Name: Mike Doherty

Organization: Powertel Utilities Contractors

Affilliation: CSA Z462 Technical Committee

Submittal Date: Wed Apr 24 10:43:39 EDT 2013

Copyright Assignment

I, Mike Doherty, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Mike Doherty, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 238-NFPA 70E-2013 [ Section No. 110.1(H)(2) ] 

(2)  Field Work.
Field work shall be audited to verify that the requirements contained in the 
procedures of the electrical safety program are being followed. When the
auditing determines that the principles and procedures of the electrical safety
program are not being followed, the appropriate revisions to the training
program or revisions to the procedures shall be made.  The frequency of the 
audit shall not exceed Audit shall be performed at intervals not exceeding 1
year.

Additional Proposed Changes

File Name Description Approved

70E_PublicComment-110H2-Rohrer.pdf Original comment 

Statement of Problem and Substantiation for Public Comment 

Frequency is number of times in a defined cycle. Change statement to reflect the “interval 
between” events. 
Change for clarity and consistency with the phasing used in other parts of the document.

Submitter Information Verification 

Submitter Full Name: TIM ROHRER

Organization: EXISCAN LLC

Submittal Date: Tue May 07 16:34:24 EDT 2013

Copyright Assignment

I, TIM ROHRER, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am TIM ROHRER, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 112-NFPA 70E-2013 [ Section No. 110.2(A) ] 

(A)  Safety Training.
The training requirements contained in this section shall apply to employees 
exposed to an electrical hazard when the risk associated with that is 
hazard is not reduced to a safe level by the applicable electrical installation 
requirements. Such employees shall be trained to understand the specific 
hazards associated with electrical energy. They shall be trained in safety-
related work practices and procedural requirements, as necessary, to provide 
protection from the electrical hazards associated with their respective job or 
task assignments. Employees shall be trained to identify and understand the 
relationship between electrical hazards and possible injury.

Informational Note: For further information concerning installation
requirements, see NFPA 70 ®, National Electrical Code ®.

Statement of Problem and Substantiation for Public Comment 

FR-37 replaced “who face a risk of” with “exposed to” to correlate to similar changes made 
throughout the document for consistency with risk assessment principles. The First 
Revision should have added the phrase “when the risk associated with that hazard” in the 
first sentence to correlate to these changes. Hazards are not reduced; it is the risk 
associated with hazards that can be reduced (i.e. the likelihood of injury or the possible 
severity of injury or both).  See Palmer L. Hickman First Revision ballot comment on FR-
37.

Submitter Information Verification 

Submitter Full Name: Mike Doherty

Organization: Powertel Utilities Contractors

Affilliation: CSA Z462 Technical Committee

Submittal Date: Wed Apr 24 10:47:40 EDT 2013

Copyright Assignment

I, Mike Doherty, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Mike Doherty, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 163-NFPA 70E-2013 [ Section No. 110.2(B) ] 

(B)  Type of Training.
The training required by this section shall be consist of classroom , and on-
the-job , or a combination of the two . The typeand extent of the training 
provided shall be determined by the risk to the employee.

Statement of Problem and Substantiation for Public Comment 

I am an old electrician.  I was trained by old electricians.  This was on the job training.  Not 
once did I ever receive any training on electrical safety.  Thinking that on the job training 
will occur even today is a pipe dream.  It will not happen.  It cannot happen.  Electrical 
safety technology is moving to fast for on the job training.  Classroom training is needed to 
make sure personnel are adequately trained in electrical safety.  NFPA 70E is revised 
every three years.  Many states now require continuing education to be able to renew 
electricians and master electricians licenses.  Electrical safety  should be held in the same 
regard.  Please explain to me how an electrician today will teach anybody about risk 
assessment.  Please explain to me how an electrical supervisor today will teach anybody 
about risk assessment.  I am fairly certain that training organizations will not go into the 
field and follow an electrician around all day to teach him/her.  If they did I am also certain 
no one would be willing to pay for it.  The committee continues to add complex 
requirements without requiring anyone to train people in methods that actually work

Submitter Information Verification 

Submitter Full Name: Danny Liggett

Organization: The DuPont Company, Inc.

Affilliation: Self

Submittal Date: Sun Apr 28 15:35:21 EDT 2013

Copyright Assignment

I, Danny Liggett, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Danny Liggett, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 184-NFPA 70E-2013 [ Section No. 110.2(B) ] 

(B)  Type of Training.
The training required by this section shall be a combination of classroom , 
and on-the-job , or a combination of the two training . The typeand type and 
extent of the training provided shall be determined by the risk to the
employee.

Statement of Problem and Substantiation for Public Comment 

It is virtually impossible to believe that comprehensive electrical safe work practices 
training can be accomplished without a classroom training component.
Read PI 300. Danny Liggett is correct, classroom training is absolutely necessary.

This action by the NFPA 70E committee recognizes ALL journeyman wireman as NFPA 
70E trainers. 

How can this committee stand behind the training requirements in 110.2 without a 
classroom component?
How can you train and document to respond to emergencies on the job only?
How can you train and document contact release on the job only?
How can you train and document rescue breathing on the job only?
How can you train and document CPR on the job only?
How can you train and document AED use on the job only?
How can you train and document precautionary techniques on the job only?
How can you train and document PPE selection, use and care on the job only?
How can you train and document insulated tools and test equipment on the job only?
How can you train and document skills/techniques to determine energized conductors, 
circuit parts and the nominal voltage on the job only?

Submitter Information Verification

Submitter Full Name: James Dollard

Organization: IBEW Local Union 98

Submittal Date: Tue Apr 30 09:07:31 EDT 2013

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 Comment (including both the Proposed Change and the Statement of
Problem and Substantiation). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am James Dollard, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 26-NFPA 70E-2013 [ Section No. 110.2(B) ] 

(B)  Type of Training.
The training required by this section shall be classroom, on-the-job , or a 
combination of the two. The typeand type and extent of the training provided 
shall be determined by the risk to the employee.

Statement of Problem and Substantiation for Public Comment 

editorial correction

Submitter Information Verification 

Submitter Full Name: William Bowman

Organization: Fox Systems, Inc.

Affilliation: Independent Electrical Contractors

Submittal Date: Thu Mar 21 08:21:17 EDT 2013

Copyright Assignment

I, William Bowman, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am William Bowman, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 113-NFPA 70E-2013 [ Section No. 110.2(C) ] 

(C)  Emergency Response .
Employers shall document that employees required to respond to 
emergencies have received training in the following:
Training.

(1) Contact Release. Employees exposed to shock hazards shall 
be trained in methods of safe release of victims from contact 
with exposed energized electrical conductors or circuit parts

(2) First Aid, Emergency Response and Resuscitation .

Resucitation. Employees shall be regularly instructed in 
methods of first aid and emergency procedures, such as 
(a) Employees responsible for responding to medical
emergencies shall be trained in first aid, emergency procedures 
and approved methods of resuscitation 

, if their duties warrant such training. Training of employees in 
approved methods of resuscitation, including 
such as cardiopulmonary resuscitation (CPR)

and automated external defibrillator (AED) use, shall be verified 
annually. 
.

(b) Automated External Defibrillator (AED).  Employees 
responsible for responding to medical emergencies shall be 
trained in the use of an AED when an employer’s emergency 
response plan includes the use of this device.

(3) Training Verification. Employers shall verify at least annually 
that employee certification required by 110.2(C)(2) is current.

(4) Documentation.  The employer shall document that the 
training required by 110.2(C) has occurred.

Statement of Problem and Substantiation for Public Comment 

As structured, this section has several interlocking requirements that can be confusing to 
identify in the current format.  The First Revision should have structured the requirements 
to make them clear and readily identifiable.  See Palmer L. Hickman First Revision ballot 
comment on FR-34.

Submitter Information Verification 

Submitter Full Name: Mike Doherty

Organization: Powertel Utilities Contractors

Affilliation: CSA Z462 Technical Committee

Submittal Date: Wed Apr 24 10:57:25 EDT 2013
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Copyright Assignment

I, Mike Doherty, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Mike Doherty, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 2-NFPA 70E-2013 [ Section No. 110.2(C) ] 

(C)  Emergency Response.
Employers shall document that employees required to respond to
emergencies have received training in the following: 

(1) Contact Release. Employees exposed to shock hazards shall be trained 
in methods of release of victims from contact with exposed energized 
electrical conductors or circuit parts.

(2) Resucitation. Employees shall be regularly instructed in methods of first 
aid and emergency procedures, such as approved methods of
resuscitation, if their duties warrant such training. Training of employees 
in approved methods of resuscitation, including cardiopulmonary 
resuscitation (CPR) and automated external defibrillator (AED) use, 
shall be verified annually.

Informational Note: Removal of victims can be accomplished by de-
energizing or by using certified rescue hooks.

Statement of Problem and Substantiation for Public Comment 

Document clarity

Related Items from the Public Input Stage for This Document

Related Item

First Revision No. 34-NFPA 70E-2012 [Section No. 110.2(C)]

Submitter Information Verification 

Submitter Full Name: Drake Drobnick

Organization: [ Not Specified ]

Submittal Date: Sun Mar 10 20:19:29 EDT 2013

Copyright Assignment

I, Drake Drobnick, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Drake Drobnick, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 27-NFPA 70E-2013 [ Section No. 110.2(C) ] 

(C)  Emergency Response.
Employers shall document that employees required to respond to
emergencies have received training in the following: 

(1) Contact Release. Employees exposed to shock hazards shall be trained 
in methods of release of victims from contact with exposed energized 
electrical conductors or circuit parts.

(2) Resucitation. Employees shall be regularly instructed in methods of first 
aid and emergency procedures, such as approved methods of
resuscitation, if their duties warrant such training . Training of employees 
in approved methods of resuscitation, including cardiopulmonary 
resuscitation (CPR) and automated external defibrillator (AED) use, 
shall be verified annually.

Statement of Problem and Substantiation for Public Comment 

This section has already established the training is warranted for the said employee 
responsible for responding to emergencies. The deletion removes a redundant confusing 
qualifier.

Submitter Information Verification 

Submitter Full Name: William Bowman

Organization: Fox Systems, Inc.

Affilliation: Independent Electrical Contractors

Submittal Date: Thu Mar 21 08:28:21 EDT 2013

Copyright Assignment

I, William Bowman, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am William Bowman, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 56-NFPA 70E-2013 [ Section No. 110.2(C) ] 

(C)  Emergency Response.
Employers shall document that employees required to respond to
emergencies have received training in the following:

(1) Contact Release. Employees exposed to shock hazards shall be trained 
in methods of release of victims from contact with exposed energized 
electrical conductors or circuit parts.

(2) Resucitation. Employees shall be regularly instructed in methods of first 
aid and emergency procedures, such as approved methods of
resuscitation, if their duties warrant such training. Training of employees 
in approved methods of resuscitation, including cardiopulmonary 
resuscitation (CPR) and automated external defibrillator (AED) use, 
shall be verified annually.

Statement of Problem and Substantiation for Public Comment 

There is no standard for "emergency release" or "contact release" or similar. If 70E is going 
to specify that this training is going to be required, then guidance as to the content of that 
training should also be provided. For instance shutting off power, use of "hooks", and 
various make shift methods if acceptable should be documented. Otherwise the guidance 
leaves employers with no recourse as to implementation.

This is in contrast to resuscitation training which is commonly available from multiple 
sources.

The proposed change is to delete this section. An acceptable alternative would be to 
provide more detailed guidance as to training requirements.

Submitter Information Verification

Submitter Full Name: Paul Campbell

Organization: PotashCorp Aurora

Submittal Date: Sat Apr 06 13:46:05 EDT 2013

Copyright Assignment

I, Paul Campbell, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.
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By checking this box I affirm that I am Paul Campbell, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 80-NFPA 70E-2013 [ Section No. 110.2(C) ] 

(C)  Emergency Response.
Employers shall document that employees required to respond to
emergencies have received training in the following: 

(1) Contact Release. Employees exposed to shock hazards shall be 
trained in methods of release of victims from contact with exposed 
energized electrical conductors or circuit parts.

(2) Resucitation. Employees shall be regularly instructed in methods of first 
aid and emergency procedures, such as approved methods of 
resuscitation, if their duties warrant such training. Training of employees 
in approved methods of resuscitation, including cardiopulmonary 
resuscitation (CPR) and automated external defibrillator (AED) use, 
shall be verified annually.

Statement of Problem and Substantiation for Public Comment 

test

Submitter Information Verification 

Submitter Full Name: Susan Ballester

Organization: [ Not Specified ]

Submittal Date: Tue Apr 16 11:34:04 EDT 2013

Copyright Assignment

I, Susan Ballester, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Susan Ballester, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 83-NFPA 70E-2013 [ Section No. 110.2(C) ] 

(C)  Emergency Response.
Employers shall verify and document annually that employees required to 
respond to emergencies have received training in the following: 

(1) Contact Release. Employees exposed to shock hazards shall be trained 
in methods of release of victims from contact with exposed energized 
electrical conductors or circuit parts.

(2) Resucitation Resuscitation . Employees shall be regularly instructed in 
methods of first aid and emergency procedures, such as approved 
methods of resuscitation, if their duties warrant such training. Training of 
employees in approved methods of resuscitation, including  shall 
include cardiopulmonary resuscitation (CPR) and . Where automated
external defibrillator defibrillators (AED) use, shall be verified
annually 's)are provided in the workplace, employees shall be trained in 
their use .

Statement of Problem and Substantiation for Public Comment 

This Public Comment was developed by Jim Dollard, Daleep Mohla, Dennis Neitzel, Vince 
Saporita and James White. 
The proposed revision clarifies the intent of the changes made at the First Draft stage. 
Relocating the requirement to verify annually now applies to all of  this first level 
subdivision. Clarity is provided for when AED  training is required.

Submitter Information Verification 

Submitter Full Name: Daleep Mohla

Organization: DCM Electrical Consulting Serv

Submittal Date: Tue Apr 16 12:16:52 EDT 2013

Copyright Assignment

I, Daleep Mohla, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Daleep Mohla, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 96-NFPA 70E-2013 [ Section No. 110.2(C) ] 

(C)  Emergency Response.
Employers shall document that employees required to respond to
emergencies have received training in the following: 

(1) Contact Release. Employees exposed to shock hazards shall be trained 
in methods of release of victims from contact with exposed energized 
electrical conductors or circuit parts.

(2) Resucitation. Employees shall be regularly instructed in methods of first 
aid and emergency procedures, such as approved methods of
resuscitation, if their duties warrant such training. Training of employees 
in approved methods of resuscitation, including cardiopulmonary 
resuscitation (CPR) and automated external defibrillator (AED) use, 
shall be verified annually. When employees are trained in the use of the 
AED, one or more AED should be present in the workplace and
available for immediate use by those trained to do so.

Statement of Problem and Substantiation for Public Comment 

As previously stated in my first submittal (reference 70E - Log #3), to require personnel to 
be trained to use this life saving device should also require it's presence in the workplace, 
not just assume that one (or more) may be available. I feel that by teaching someone that a 
tool is such an integral part of a process, and in this case a life saving process, but then not 
giving them the tools to work with, may actually create a liability issue for the employer. 
But, this is not just my opinion. This device is a part of the recognized "Chain of Survival" 
according to the American Heart Association, and is an integral part of the resuscitation 
process. Along with CPR, the automated external defibrillator should be used as soon as it 
is available. When the heart is in a rhythm requiring a shock from the AED, the victim's 
chances of survival decrease as much as ten percent for every minute that the AED is 
withheld. That means that we simply cannot just do CPR and wait for EMS to arrive and 
take over and deliver the first shock. Since the average response time for EMS is probably 
better than 7 minutes in most places, you can see that without an AED being immediately 
available for use, victims of sudden cardiac arrest in the workplace, in these situations, are 
likely going to die. To say that the training should not require the provision of the device is 
something I would not want to have to explain during trial.
What is ironic is that the Federal government actually requires these devices in all Federal 
buildings, but will not mandate the same thing in 29 CFR 1910 and 29 CFR 1926 Rules for 
General Industry and Rules for Construction. These devices are also required in most, if 
not all, commercial aircraft. They are also required now in most school districts throughout 
the US. They are commonly found in public places such as malls, libraries and sports 
venues. But, due to the political and economic nature of telling businesses that they have 
to do something, even though it is known to be a life saving measure, we are still hesitant 
to do what is right?
I would strongly urge reconsideration on this suggestion of mine.  

Submitter Information Verification

Submitter Full Name: DAVID B CORSON

Organization: TEXAS UNITED PIPE INC

Submittal Date: Wed Apr 17 07:48:03 EDT 2013
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Copyright Assignment

I, DAVID B CORSON, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am DAVID B CORSON, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 155-NFPA 70E-2013 [ Section No. 110.2(D)(1) ] 

TITLE OF NEW CONTENT

(a)
Such persons shall be trained in the process to be used for risk assessment as
defined by 110.1(F)

Statement of Problem and Substantiation for Public Comment 

If the committee is going to require a risk assessment to be required as indicated in 110.1
(F) then qualified personnel need to be trained on it.  

Submitter Information Verification 

Submitter Full Name: Danny Liggett

Organization: The DuPont Company, Inc.

Affilliation: Self

Submittal Date: Sun Apr 28 12:55:04 EDT 2013

Copyright Assignment

I, Danny Liggett, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Danny Liggett, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 164-NFPA 70E-2013 [ Section No. 110.2(D)(1) ] 

(1)  Qualified Person.
A qualified person shall be trained and knowledgeable of the construction and 
operation of equipment or a specific work method and be trained to 
understand the hazards, to recognize the hazards and avoid the electrical 
hazards that might be present with respect to that equipment or work method. 

(a) Such persons shall also be familiar with the proper use of the special 
precautionary techniques; personal protective equipment including arc 
flash suit; insulating and shielding materials; and insulated tools and test 
equipment. A person can be considered qualified with respect to certain 
equipment and methods but still be unqualified for others.

(b) Such persons permitted to work within the limited approach boundary of 
exposed energized electrical conductors and circuit parts operating at 
50 volts or more shall, at a minimum, be additionally trained in all of the 
following: 

(1) Skills and techniques necessary to distinguish exposed energized 
electrical conductors and circuit parts from other parts of electrical 
equipment

(2) Skills and techniques necessary to determine the nominal voltage 
of exposed energized electrical conductors and circuit parts

(3) Approach distances specified in Table 130.4(C)(a) and Table
130.4(C)(b) and the corresponding voltages to which the qualified
person will be exposed

(4) Decision-making process necessary to determine the degree and 
extent of the hazard and the personal protective equipment and job 
planning necessary to perform the task safely

(c) An employee who is undergoing on-the-job training for the purpose of 
obtaining the skills and knowledge necessary to be considered a 
qualified person and who, in the course of such training, has 
demonstrated an ability to perform specific duties safely at his or her 
level of training, and who is under the direct supervision of a qualified 
person, shall be considered to be a qualified person for the performance 
of those specific duties.

(d) Tasks that are performed less often than once per year shall require 
retraining before the performance of the work practices involved.

(e) Employees shall be trained to select an appropriate voltage detector 
and shall demonstrate how to use a device to verify the absence of 
voltage, including interpreting indications provided by the device. The 
training shall include information that enables the employee to 
understand all limitations of each specific voltage detector that might be 
used.

(f) The employer shall determine, through regular supervision or through 
inspections conducted on at least an annual basis, that each employee 
is complying with the safety-related work practices required by this
standard.

Statement of Problem and Substantiation for Public Comment 
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Before a person can recognize an electrical hazard the person must first know what 
hazards to look for.  Too many people assume electricians understand all the hazards of 
electricity.  My experience shows that many electricians are not aware of all of the hazards 
of electricity or the consequences of the hazard.  If a person does not understand an 
electrical hazard, how can that person perform a risk assessment?  The committee 
continues to add requirements without fully understanding the impact of the requirement.  If 
the committee is going to burden the electrician with requirements then the committee 
needs to make sure the electrician is well trained and capable of understanding and 
implementing the requirements.

Submitter Information Verification 

Submitter Full Name: Danny Liggett

Organization: The DuPont Company, Inc.

Affilliation: Self

Submittal Date: Sun Apr 28 15:49:35 EDT 2013

Copyright Assignment

I, Danny Liggett, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Danny Liggett, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 207-NFPA 70E-2013 [ Section No. 110.2(D)(1) ] 

(1)  Qualified Person.
A qualified person shall be trained and knowledgeable of in the construction 
and operation of equipment or a specific work method and be trained to 
recognize identify and avoid the electrical hazards that might be present with 
respect to that equipment or work method. 

(a) Such persons shall also be familiar with the proper use of the special 
precautionary techniques; applicable electrical policies and 
procedures; personal protective equipment including arc flash suit; 
insulating and shielding materials; and insulated tools and test 
equipment. A person can be considered qualified with respect to certain 
equipment and methods but still be unqualified for others.

(b) Such persons permitted to work within the limited approach boundary of 
exposed energized electrical conductors and circuit parts operating at 
50 volts or more shall, at a minimum, be additionally trained in all of the 
following: 

(1) Skills and techniques necessary to distinguish exposed energized 
electrical conductors and circuit parts from other parts of electrical 
equipment

(2) Skills and techniques necessary to determine the nominal voltage 
of exposed energized electrical conductors and circuit parts

(3) Approach distances specified in Table 130.4(C)(a) and Table
130.4(C)(b) and the corresponding voltages to which the qualified
person will be exposed

(4) Decision-making process necessary to determine the degree and
extent of the hazard and the personal protective equipment and job 
planning necessary to perform the task safely be able to do one of 
the following:

(5) i) Perform the job safety planning

(6) i.i) Identify electrical hazards

(7) iii) Assess the associated risk

(8) iv) Select the personal protective equipment required by this
standard

(c) An employee who is undergoing on-the-job training for the purpose of 
obtaining the skills and knowledge necessary to be considered a
qualified person and who, in the course of such training, has 
demonstrated demonstrates an ability to perform specific duties safely 
at his or her level of training, and who is under the direct supervision of 
a qualified person, shall be considered to be a qualified person for the 
performance of those specific duties.

(d) Tasks that are performed less often than once per year shall require 
retraining before the performance of the work practices involved.
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(e) Employees shall be trained to select an appropriate voltage detector 
test instrument and shall demonstrate how to use a device to verify the
absence of voltage, including interpreting indications provided by the 
device. The training shall include information that enables the employee 
to understand all limitations of each specific voltage detector test 
instrument that might be used.

(f) The employer shall determine, through regular supervision or through 
inspections conducted on at least an annual basis, that each employee 
is complying with the safety-related work practices required by this
standard.

Statement of Problem and Substantiation for Public Comment 

This comment is submitted by the article 110 Task Group. TerraView errata: The revisions 
made at the First Revision meeting in Denver do not show up in the current TerraView 
version posted on the Comment webpage.  The comment correlates to the change made in 
Denver by FR-39.

Submitter Information Verification 

Submitter Full Name: Mark McNellis

Organization: Sandia National Laboratories

Submittal Date: Fri May 03 01:01:12 EDT 2013

Copyright Assignment

I, Mark McNellis, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Mark McNellis, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 7-NFPA 70E-2013 [ Section No. 110.2(D)(3) ] 

(3)  Retraining.
Retraining in employer safety-related work practices and applicable changes 
in this standard shall be performed at intervals not to exceed three years. An 
employee shall receive additional training (or retraining) if any of the following 
conditions exists: 

(1) The supervision or annual inspections indicate that the employee is not 
complying with the safety-related work practices

(2) New technology, new types of equipment, or changes in procedures 
necessitate the use of safety-related work practices that are different 
from those that the employee would normally use

(3) The employee must employ safety-related work practices that are not 
normally used during his or her regular job duties

Employer programs shall be updated to reflect the applicable changes found 
within the current edition of the 70E document.

Statement of Problem and Substantiation for Public Comment 

Due diligence ensuring employer programs contain up to date information.

Related Items from the Public Input Stage for This Document

Related Item

First Revision No. 41-NFPA 70E-2012 [Section No. 110.2(D)(3)]

First Revision No. 41-NFPA 70E-2012 [Section No. 110.2(D)(3)]

Submitter Information Verification 

Submitter Full Name: Drake Drobnick

Organization: [ Not Specified ]

Submittal Date: Mon Mar 11 21:15:59 EDT 2013

Copyright Assignment

I, Drake Drobnick, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Drake Drobnick, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 165-NFPA 70E-2013 [ Section No. 110.2(E) ] 

There were 2 instances of an item with a unique ID. Only one should exist. ID 
= /TerraView/Content/70E-2012.ditamap/2/C1367179224287.xml:=content@/*[2]

Statement of Problem and Substantiation for Public Comment 

Informational note 1 is too vague to be of any value. The language contained in the 2012 
edition was adequate.  Unless the documentation can articulate the contents of the training 
then no one make an evaluation if the training was sufficient for the hazard exposure.  

Submitter Information Verification 

Submitter Full Name: Danny Liggett

Organization: The DuPont Company, Inc.

Affilliation: Self

Submittal Date: Sun Apr 28 16:00:24 EDT 2013

Copyright Assignment

I, Danny Liggett, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Danny Liggett, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 208-NFPA 70E-2013 [ Section No. 110.3 ] 

110.3  Relationships with Contractors (Outside Service Personnel, and So 
Forth) Host and Contract Employers' Responsibilities .
(A)  Host Employer Responsibilities.

(1) The host employer shall inform contract employers of the following: 

(2) Known hazards that are covered by this standard, that are related 
to the contract employer’s work, and that might not be recognized 
by the contract employer or its employees

(3) Information about the employer’s installation that the contract 
employer needs to make the assessments required by Chapter 1

(4) The host employer shall report observed contract employer–related 
violations of this standard to the contract employer.

(B)  Contract Employer Responsibilities.

(1) The contract employer shall ensure that each of his or her 
employees is instructed in the hazards communicated to the 
contract employer by the host employer. This instruction shall 
be in addition to the basic training required by this standard.

(2) The contract employer shall ensure that each of his or her 
employees follows the work practices required by this standard 
and safety-related work rules required by the host employer.

(3) The contract employer shall advise the host employer of the 
following: 

(4) Any unique hazards presented by the contract employer’s 
work

(5) Hazards identified during the course of work by the 
contract employer that were not communicated by the host 
employer

(6) The measures the contractor took to correct any violations 
reported by the host employer under 110.3(A)(2) and to 
prevent such violation from recurring in the future

(C)  Documentation.
There shall be a documented meeting between the host 
employer and the contract employer.
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Statement of Problem and Substantiation for Public Comment 

This comment is submitted by the Article 110 Task Group. TerraView errata: The revisions 
made at the First Revision meeting in Denver do not show up in the current TerraView 
version posted on the Comment webpage.  The comment correlates to the change made in 
Denver by FR-184 and 187.

Submitter Information Verification 

Submitter Full Name: Mark McNellis

Organization: Sandia National Laboratories

Submittal Date: Fri May 03 01:17:14 EDT 2013

Copyright Assignment

I, Mark McNellis, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Mark McNellis, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 226-NFPA 70E-2013 [ Section No. 110.3 ] 

Add Informational Note as proposed in PI 384

Informational Note: Insome circumstances the contract employer may need to initiate 
or facilitate the meeting if the host employer does not have a process in place.

Additional Proposed Changes

File Name Description Approved
NFPA70Esect1103_3_.pdf Original Comment 

Statement of Problem and Substantiation for Public Comment 

The committee statement "the present requirement does not identify who initiates or 
documents the
meeting" is true but does not help the user when the host employer does not have any 
qualified employees the contractor should have some guidance for initiating the meeting.

Related Items from the Public Input Stage for This Document 

Related Item

Public Input No. 384-NFPA 70E-2012 [Section No. 110.1]

Submitter Information Verification 

Submitter Full Name: Paul Dobrowsky

Organization: Innovative Technology Services

Submittal Date: Mon May 06 14:15:17 EDT 2013

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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Paul Dobrowsky, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 244-NFPA 70E-2013 [ Section No. 110.3 ] 

Informational Note: In some circumstances the contract employer may need to initiate 
or facilitate the meeting if the host employer does not have a process in place.

Additional Proposed Changes

File Name Description Approved

NFPA70Esect1103.docx Cover Sheet 

Statement of Problem and Substantiation for Public Comment 

The committee statement  The present requirement does not identify who initiates or 
documents the meeting. is true but does not help the user. when the host employer does 
not have any qualified employees the contractor should have some guidance for initiating 
the meeting.

Submitter Information Verification

Submitter Full Name: Paul Dobrowsky

Organization:

Submittal Date: Thu May 09 10:32:24 EDT 2013

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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Paul Dobrowsky, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 249-NFPA 70E-2013 [ Section No. 110.3 ] 

110.3  Relationships with Contractors (Outside Service Personnel, and So 
Forth).
(A) Safe Work Practices.

On multiemployer worksites (in all industry sectors), more than one employer 
may be responsible for hazardous conditons that violate safe work 
practices.
(B) Host Employer Responsibilities.

(1) The host employer shall inform contract employers of the following: 

(2) Known hazards that are covered by this standard, that are related 
to the contract employer’s work, and that might not be recognized 
by the contract employer or its employees

(3) Information about the employer’s installation that the contract 
employer needs to make the assessments required by Chapter 1

(4) The host employer shall report observed contract employer–related 
violations of this standard to the contract employer.

(

B
C )  Contract Employer Responsibilities.

(1) The contract employer shall ensure that each of his or her 
employees is instructed in the hazards communicated to the 
contract employer by the host employer. This instruction shall 
be in addition to the basic training required by this standard.

(2) The contract employer shall ensure that each of his or her 
employees follows the work practices required by this standard 
and safety-related work rules required by the host employer.

(3) The contract employer shall advise the host employer of the 
following: 

(4) Any unique hazards presented by the contract employer’s 
work

(5) Hazards identified during the course of work by the 
contract employer that were not communicated by the host 
employer

(6) The measures the contractor took to correct any violations 
reported by the host employer under 110.3(A)(2) and to 
prevent such violation from recurring in the future
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(

C
D )  Documentation.
There shall be a documented meeting between the host employer 
and the contract employer.

Additional Proposed Changes

File Name Description Approved
NFPAPublicCommentform_4.doc 110.3(A) Cover Sheet 

Statement of Problem and Substantiation for Public Comment 

The above statement existed in article 110.4  "Multiemployer Relationship' of the NFPA 
70E- 2004 edition.  This wording was dropped when article 110.5 was revised for the NFPA 
70E- 2009 edition.  It was not voted on to remove this recommended wording.  This 
wording was omitted just like the wording requiring documentation of a meeting between 
the host employee and contractor employee was omitted in the 2009 edition. Adding the 
above wording should not be considered new material as it existed in the NFPA 70E-2004 
edition and was omitted in error when the wording was revised for the 2009 edition of 
NFPA 70E.

Submitter Information Verification 

Submitter Full Name: Daryld Crow

Organization: DRC Consulting, Ltd.

Submittal Date: Fri May 10 15:05:30 EDT 2013

Copyright Assignment

I, Daryld Crow, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Daryld Crow, and I agree to be legally bound by the above Copyright 
Assignment and the terms and conditions contained therein. I understand and intend that, by checking this box, 
I 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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Public Comment No. 187-NFPA 70E-2013 [ Section No. 110.3(C) ] 

(C)  Documentation.
There Where the host employer has qualified persons and engineers that 
monitor their electrical system(s), there shall be a documented meeting 
between the host employer and the contract employer.

Statement of Problem and Substantiation for Public Comment 

This concept was introduced in PI 243. It is modified to address only the documentation 
requirement. If ZERO information is gathered and or shared, what value is there in 
documenting nothing?

There is value to documenting a meeting between a contract employer and some entity 
that can provide pertinent information.

This works where an electrical contractor or testing company goes to work for Dow, 
DuPont, Johnson & Johnson, John Deere, Merkc, Bayer, Ford, GM or some other large 
industrial type owner that has in their employment both qualified electrical workers and 
electrical engineers that can provide pertinent information.

Outside of the "big houses" mentioned above, such meetings with the "host employer" will 
provide ZERO information.

In the electrical contracting world in which we live, their are clients & owners, not hosts. We 
work almost exclusively in venues that have no qualified staff, that is why they call us. 
What value is there in documenting such a meeting? 

This requirement is only of value where pertinent information can be provided. Why 
demand a contractor document nothing?

Submitter Information Verification 

Submitter Full Name: James Dollard

Organization: IBEW Local Union 98

Submittal Date: Tue Apr 30 09:24:55 EDT 2013

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 Comment (including both the Proposed Change and the Statement of 
Problem and Substantiation). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am James Dollard, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 1-NFPA 70E-2013 [ Section No. 110.4(A)(1) ] 

(1)  Testing.
Only qualified persons shall perform tasks such as testing, troubleshooting, 
and voltage measuring within the limited approach boundary of
measuring of energized electrical conductors or circuit parts operating at 50 
volts or more or where an electrical hazard exists.

Statement of Problem and Substantiation for Public Comment 

Substantiation: The sentence is about ensuring persons are qualified to perform energized 
tasks, not where they are standing.  Additionally, the current language does not consider 
the arc flash boundary.  PI #62

Related Items from the Public Input Stage for This Document

Related Item

Public Input No. 62-NFPA 70E-2012 [Section No. 110.4(A)(1)]

Submitter Information Verification 

Submitter Full Name: Drake Drobnick

Organization: [ Not Specified ]

Submittal Date: Fri Mar 08 11:58:43 EST 2013

Copyright Assignment

I, Drake Drobnick, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Drake Drobnick, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 166-NFPA 70E-2013 [ Section No. 110.4(A)(2) ] 

(2)  Rating.
Test instruments, equipment, and their accessories shall be rated for circuits 
and equipment where they are utilitzed. to which they will be connected

Informational Note: See ANSI/ISA-61010-1 (82.02.01)/UL 61010-1, 
Safety Requirements for Electrical Equipment for Measurement,
Control, and Laboratory Use – Part 1: General Requirements, for 
rating and design requirements for voltage measurement and test 
instruments intended for use on electrical systems 1000 volts and
below.

Statement of Problem and Substantiation for Public Comment 

The new language does not add clarity it adds confusion.  "where they will be utilized" does 
that mean in the same room?  We want testers rated for the circuit they will be used on.  
We need to say that.  The new language does not say that.  It leaves everyone wondering 
what you are talking about.  

Submitter Information Verification 

Submitter Full Name: Danny Liggett

Organization: The DuPont Company, Inc.

Affilliation: Self

Submittal Date: Sun Apr 28 16:17:21 EDT 2013

Copyright Assignment

I, Danny Liggett, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Danny Liggett, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 138-NFPA 70E-2013 [ Section No. 110.4(A)(4) ] 

(4)  Visual Inspection and Repair.
Test instruments and equipment and all associated test leads, cables, power 
cords, probes, and connectors shall be visually inspected for external defects 
and damage before each use. If there is a defect or evidence of damage that 
might expose an employee to injury , the defective or damaged item shall be 
removed from service, and no employee shall use it until a qualified person 
performs the repairs  and tests necessary to render the equipment safe .

Statement of Problem and Substantiation for Public Comment 

In FR#51 the committee removed the phrase "that might expose an employee to injury" 
from the requirements of removing damaged test instruments and equipment from service.  
There was no substantiation or committee statement provided for the removal of this 
phrase.  Equipment damage that does not expose an employee to a hazard should not be 
sufficient justification for automatic removal of the equipment from service. This could be a 
costly change without improving worker safety.  This modification goes beyond the scope 
of the standard.

Related Items from the Public Input Stage for This Document

Related Item
First Revision No. 51-NFPA 70E-2012 [Section No. 110.4(A)(4)]

Submitter Information Verification 

Submitter Full Name: Louis Barrios

Organization: [ Not Specified ]

Affilliation: American Petroleum Institute

Submittal Date: Sun Apr 28 10:27:56 EDT 2013

Copyright Assignment

I, Louis Barrios, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Louis Barrios, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 167-NFPA 70E-2013 [ Section No. 110.4(A)(4) ] 

There were 2 instances of an item with a unique ID. Only one should exist. ID 
= /TerraView/Content/70E-2012.ditamap/2/C1367180618888.xml:=content@/*[2]

Statement of Problem and Substantiation for Public Comment 

Defective equipment shall not be used period.  Repairs should be made according to 
manufacturers instructions.  Getting int who repairs what usually means voiding the listing 
of the equipment.  This standard should not be giving direction other than repairing 
according to the manufacturer to retain its listing.

Submitter Information Verification 

Submitter Full Name: Danny Liggett

Organization: The DuPont Company, Inc.

Affilliation: Self

Submittal Date: Sun Apr 28 16:23:38 EDT 2013

Copyright Assignment

I, Danny Liggett, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Danny Liggett, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 67-NFPA 70E-2013 [ Section No. 110.4(A)(4) ] 

(4)  Visual Inspection and Repair.
Test instruments and equipment and all associated test leads, cables, power 
cords, probes, and connectors shall be visually inspected for external defects 
and damage before each use. If there is a defect or evidence of damage that 
creates a hazard , the defective or damaged item shall be removed from 
service, and no employee shall use it until a qualified person performs the 
repairs  and tests necessary to render the equipment safe .

Statement of Problem and Substantiation for Public Comment 

As stated in our voting comment, the committee action which removed the words: “…that 
might expose an employee to injury…” may have unintended consequences, make the 
requirement overly restrictive and reduce clarity.
The committee should remove these words but replace them with: “…that creates a 
hazard…”.
This wording keeps the intent of the inspection clear and is consistent with the work 
performed by of the hazard/risk task group.

Submitter Information Verification

Submitter Full Name: Rodney West

Organization: Square D Company/Schneider Electric

Submittal Date: Fri Apr 12 11:09:32 EDT 2013

Copyright Assignment

I, Rodney West, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Rodney West, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 139-NFPA 70E-2013 [ Section No. 110.4(B)(3) ] 

(3)  Visual Inspection and Repair of Portable Cord- and Plug-Connected 
Equipment and Flexible Cord Sets.

(a) Frequency of Inspection. Before each use, portable cord- and plug-
connected equipment shall be visually inspected for external defects 
(such as loose parts or deformed and missing pins) and for evidence of
possible internal damage (such as a pinched or crushed outer jacket). 

Exception: Cord- and plug-connected equipment and flexible cord 
sets (extension cords) that remain connected once they are put in 
place and are not exposed to damage shall not be required to be 
visually inspected until they are relocated.

(b) Defective Equipment. If there is a defect or evidence of damage th that 
might expose an employee to injury , the defective or damaged item 
shall be removed from service, and no employee shall use it until a 
qualifed person performs the repairs and tests necessary to render the 
equipment safe .

(c) Proper Mating. When an attachment plug is to be connected to a 
receptacle, the relationship of the plug and receptacle contacts shall first 
be checked to ensure that they are of mating configurations.

(d) Conductive Work Locations. Portable electric equipment used in highly 
conductive work locations (such as those inundated with water or other 
conductive liquids),

(e) or in job locations where employees are likely to contact water or 
conductive liquids,

(f) shall be approved for those locations. In job locations where employees 
are likely to contact or be drenched with water or conductive liquids, 
ground-fault circuit-interrupter protection for personnel shall also be 
used.

Informational Note: The risk assessment procedure can also include 
identifying when the use of portable tools and equipment powered by 
sources other than 120 volts ac, such as batteries, air, and hydraulics, 
should be used to minimize the potential for injury from electrical 
hazards for tasks performed in conductive or wet locations.

Statement of Problem and Substantiation for Public Comment 

In FR#59, the committee removed the phrase "that might expose an employee to injury".  
There was no substantiation or committee statement provided for the removal of this 
phrase. Equipment damage that does not expose an employee to a hazard should not be 
sufficient justification for automatic removal of the equipment from service. This could be a 
costly change without improving worker safety. This change goes beyond the scope of the 
Standard.  

Related Items from the Public Input Stage for This Document

Related Item

First Revision No. 59-NFPA 70E-2012 [Section No. 110.4(B)(3)]

Page 79 of 576National Fire Protection Association Report

5/13/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...

Page 116 of 621



Submitter Information Verification 

Submitter Full Name: Louis Barrios

Organization: [ Not Specified ]

Affilliation: American Petroleum Institute

Submittal Date: Sun Apr 28 10:39:30 EDT 2013

Copyright Assignment

I, Louis Barrios, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Louis Barrios, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 209-NFPA 70E-2013 [ Section No. 110.4(B)(3) ] 

(3)  Visual Inspection and Repair of Portable Cord- and Plug-Connected 
Equipment and Flexible Cord Sets.

(a) Frequency of Inspection. Before each use, portable cord- and plug-
connected equipment shall be visually inspected for external defects 
(such as loose parts or deformed and missing pins) and for evidence of
possible internal damage (such as a pinched or crushed outer jacket). 

Exception: Cord- and plug-connected equipment and flexible cord 
sets (extension cords) that remain connected once they are put in 
place and are not exposed to damage shall not be required to be 
visually inspected until they are relocated.

(b) Defective Equipment. If there is a defect or evidence of damage th, the 
defective or damaged item shall be removed from service, and no 
employee shall use it until a qualifed person performs the repairs and
tests necessary to render the equipment safe .

(c) Proper Mating. When an attachment plug is to be connected to a 
receptacle, the relationship of the plug and receptacle contacts shall first 
be checked to ensure that they are of mating configurations.

(d) (4) Conductive Work Locations. Portable electric equipment used in 
highly conductive work locations (such as those inundated with water or 
other conductive liquids),

(5) or in job locations where employees are likely to contact water or 
conductive liquids,

(6) shall be approved for those locations. In job locations where 
employees are likely to contact or be drenched with water or conductive 
liquids, ground-fault circuit-interrupter protection for personnel shall also 
be used.

Informational Note: The risk assessment procedure can also 
include identifying when the use of portable tools and equipment 
powered by sources other than 120 volts ac, such as batteries, air, 
and hydraulics, should be used to minimize the potential for injury 
from electrical hazards for tasks performed in conductive or wet
locations.

Statement of Problem and Substantiation for Public Comment 
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This comment is submitted by the Article 110 Task Group. First Revision errata: FR-59 did 
not accurately capture the change from a subdivision to a new section as submitted by the 
110 TG in PI-370; Log-343. The numbering is not aligning correctly through Terra View and 
should read:

(d) (4) Conductive Work Locations. Portable electric equipment used in highly conductive 
work locations (such as those inundated with water or other conductive liquids), or in job 
locations where employees are likely to contact water or conductive liquids, shall be 
approved for those locations. In job locations where employees are likely to contact or be 
drenched with water or conductive liquids, ground-fault circuit-interrupter protection for 
personnel shall also be used.

Submitter Information Verification 

Submitter Full Name: Mark McNellis

Organization: Sandia National Laboratories

Submittal Date: Fri May 03 01:21:48 EDT 2013

Copyright Assignment

I, Mark McNellis, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Mark McNellis, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 69-NFPA 70E-2013 [ Section No. 110.4(B)(3) ] 

(3)  Visual Inspection and Repair of Portable Cord- and Plug-Connected 
Equipment and Flexible Cord Sets.

(a) Frequency of Inspection. Before each use, portable cord- and plug-
connected equipment shall be visually inspected for external defects 
(such as loose parts or deformed and missing pins) and for evidence of
possible internal damage (such as a pinched or crushed outer jacket). 

Exception: Cord- and plug-connected equipment and flexible cord 
sets (extension cords) that remain connected once they are put in 
place and are not exposed to damage shall not be required to be 
visually inspected until they are relocated.

(b) Defective Equipment. If there is a defect or evidence of damage th that 
creates a hazard , the defective or damaged item shall be removed from 
service, and no employee shall use it until a qualifed person performs 
the repairs and tests necessary to render the equipment safe .

(c) Proper Mating. When an attachment plug is to be connected to a 
receptacle, the relationship of the plug and receptacle contacts shall first 
be checked to ensure that they are of mating configurations.

(d) Conductive Work Locations. Portable electric equipment used in highly 
conductive work locations (such as those inundated with water or other 
conductive liquids),

(e) or in job locations where employees are likely to contact water or 
conductive liquids,

(f) shall be approved for those locations. In job locations where employees 
are likely to contact or be drenched with water or conductive liquids, 
ground-fault circuit-interrupter protection for personnel shall also be 
used.

Informational Note: The risk assessment procedure can also include 
identifying when the use of portable tools and equipment powered by 
sources other than 120 volts ac, such as batteries, air, and hydraulics, 
should be used to minimize the potential for injury from electrical 
hazards for tasks performed in conductive or wet locations.

Statement of Problem and Substantiation for Public Comment 

As stated in our voting comment, the committee action which removed the words: “…that 
might expose an employee to injury…” may have unintended consequences, make the 
requirement overly restrictive and reduce clarity.
The committee should remove these words but replace them with: “…that creates a 
hazard…”.
This wording keeps the intent of the inspection clear and is consistent with the work 
performed by of the hazard/risk task group.
Note that this comment also corrects a typographical error.

Submitter Information Verification 
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Submitter Full Name: Rodney West

Organization: Square D Company/Schneider Electric

Submittal Date: Fri Apr 12 11:16:19 EDT 2013

Copyright Assignment

I, Rodney West, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Rodney West, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 168-NFPA 70E-2013 [ Section No. 110.4(B)(4) ] 

(4)  Connecting Attachment Plugs.

(a) Employees’ hands shall not be wet when plugging and unplugging 
flexible cords and cord- and plug-connected equipment if energized
equipment is involved.

(b) Energized plug and receptacle connections shall not be handled only 
with insulating protective equipment if the condition of the connection 
could provide a conductive path to the employee’s hand (e.g, if a cord 
connector is wet from being immersed in water).

(c) Locking-type connectors shall be secured after connection.

Statement of Problem and Substantiation for Public Comment 

This section needs to  be deleted.  Wet energized plugs as described should not be 
handled at all.  The circuit needs to be de-energized then handled.  The committee should 
not be giving advice that is unsafe or should not be done.

Submitter Information Verification 

Submitter Full Name: Danny Liggett

Organization: The DuPont Company, Inc.

Affilliation: Self

Submittal Date: Sun Apr 28 16:32:09 EDT 2013

Copyright Assignment

I, Danny Liggett, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Danny Liggett, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 140-NFPA 70E-2013 [ Section No. 110.4(C) ] 

(C)  Ground-Fault Circuit-Interrupter (GFCI) Protection.
(1)  General.

Employees shall be provided with ground-fault circuit-interrupter (GFCI) 
protection where required by applicable state, federal, or local codes and 
standards. Listed cord sets or devices incorporating listed GFCI protection 
for personnel identified for portable use shall be permitted.

(2)  Maintenance and Construction.
GFCI protection shall be provided where an employee is  operating or using 
cord- and-plug-connected tools related to maintenance and construction
activity supplied by 125-volt, 15-, 20-, or 30-ampere circuits. Where
employees operate or 

use equipment supplied 
use cord- and plug-connected equipment supplied by greater than 125
-

volt, 15-, 20-, or 30-ampere circuits, 
volt circuits, GFCI protection or an assured equipment grounding 
conductor program shall be implemented.

(3)  Outdoors.
GFCI protection shall be provided when an employee is outdoors and 
operating or using cord- and plug-connected 

equipment supplied by greater than 125
tools supplied by 125 -volt, 15-, 20-, or 30-ampere circuits. Where 
employees working outdoors operate or use

equipment 
cord- and plug-connected equipment supplied by 

other than 
greater than 125-

volt, 15-, 20-, or 30-ampere circuits, 
volt circuits, GFCI protection or an assured equipment grounding 
conductor program shall be implemented.

Statement of Problem and Substantiation for Public Comment 

The proposed modifications make clauses (2) and (3) consistent between maintenance 
and construction sites and outdoors.  For example, as previously stated from FR# 58, 
GFCIs applied to only circuits "greater than 125V" for outdoor use, which was not the 
committee's intent.    It also removes circuit current ratings for above 125V circuits. As 
currently written it is unclear if "greater than" applies to the circuit voltage or each of the 
current ratings identified. The phrase "cord- and plug-connected" was added to circuits 
operating above 125V to make it clear that these requirements apply to cord and plug 
connected equipment only and not all equipment that may be used at these higher 
voltages.

Related Items from the Public Input Stage for This Document

Related Item
First Revision No. 58-NFPA 70E-2012 [Sections 110.4(C), 110.4(1), 110.4(2)]
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Submitter Information Verification 
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Organization: [ Not Specified ]
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Copyright Assignment

I, Louis Barrios, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Louis Barrios, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 157-NFPA 70E-2013 [ Section No. 110.4(C)(3) ] 

(3)  Outdoors.
GFCI protection shall be provided when an employee is outdoors and 
operating or using cord- and plug-connected equipment supplied by greater 
than 125-volt, 15-, 20-, or 30-ampere circuits. Where employees working
outdoors operate or use equipment supplied by other than 125-volt, 15-, 20-, 
or 30-ampere circuits, GFCI protection or an assured equipment grounding 
conductor program shall be implemented.

Statement of Problem and Substantiation for Public Comment 

Since FR#58 added the "maintenance and construction" section, which applies whether 
maintenance and construction is taking place indoors or outdoors, it would appear the 
section applicable to outdoors only is no longer necessary.

Related Items from the Public Input Stage for This Document

Related Item

First Revision No. 58-NFPA 70E-2012 [Sections 110.4(C), 110.4(1), 110.4(2)]

Submitter Information Verification 

Submitter Full Name: Louis Barrios

Organization: [ Not Specified ]

Submittal Date: Sun Apr 28 13:28:55 EDT 2013

Copyright Assignment

I, Louis Barrios, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Louis Barrios, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 210-NFPA 70E-2013 [ Section No. 110.4(C)(3) ] 

(3)  Outdoors.
GFCI protection shall be provided when an employee is outdoors and
operating or using cord- and plug-connected equipment supplied by greater 
than 125-volt, 15-, 20-, or 30-ampere circuits. Where employees working 
outdoors operate or use equipment supplied by other greater than 125-volt,
15-, 20-, or 30-ampere circuits, GFCI protection or an assured equipment
grounding conductor program shall be implemented.

Statement of Problem and Substantiation for Public Comment 

This comment is submitted by the Article 110 Task Group. First Revision Meeting errata: 
The draft created at the First Revision Meeting placed “greater than” in the first sentence in 
110.4(C)(3).  The intent of PI-237; Log-289 was to replace “other than” with “greater than” 
in the second sentence.  There are two issues created by placing “greater than” in the first 
sentence: 1. GFCI protection would not be required by cord- and plug-connected 
equipment supplied by 125-volt, 15-, 20-, or 30-ampere circuits (this is clearly not the 
intent) 2. Placing “greater than” in the first sentence does not correlate with new 110.4(C)
(2) where “greater than” is located in the second sentence. 

Submitter Information Verification 

Submitter Full Name: Mark McNellis

Organization: Sandia National Laboratories

Submittal Date: Fri May 03 01:29:58 EDT 2013

Copyright Assignment

I, Mark McNellis, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Mark McNellis, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 188-NFPA 70E-2013 [ Section No. 120.1 ] 

120.1  Process Verification of Achieving an Electrically Safe Work
Condition.
An electrically safe work condition shall be achieved when performed in 
accordance with the procedures of 120.2 and verified by the following 
process: 

(1) Determine all possible sources of electrical supply to the specific 
equipment. Check applicable up-to-date drawings, diagrams, and
identification tags.

(2) After properly interrupting the load current, open the disconnecting 
device(s) for each source.

(3) Wherever possible, visually verify that all blades of the disconnecting 
devices are fully open or that drawout-type circuit breakers are 
withdrawn to the fully disconnected position.

(4) Apply lockout/tagout devices in accordance with a documented and 
established policy.

(5) Use an adequately rated test instrument to test each phase conductor or 
circuit part to verify it is de-energized. Test each phase conductor or 
circuit part both phase-to-phase and phase-to-ground. Before and after 
each test, determine that the test instrument is operating satisfactorily 
through verfication on a known voltage source. 

Informational Note: See ANSI/ISA-61010-1 (82.02.01)/ UL 
61010-1, Safety Requirements for Electrical Equipment for
Measurement, Control, and Laboratory Use – Part 1: General 
Requirements, for rating and design requirements for voltage 
measurement and test instruments intended for use on electrical 
systems 1000 volts and below.

(6) Where the possibility of induced voltages or stored electrical energy 
exists, ground the phase conductors or circuit parts before touching 
them. Where it could be reasonably anticipated that the conductors or
circuit parts being de-energized could contact other exposed energized
conductors or circuit parts, apply ground connecting devices rated for 
the available fault duty.

Statement of Problem and Substantiation for Public Comment 

This concept was introduced in PI 211.
Read PI 211. Palmer Hickman is absolutely correct.
The title of this section, along with the location of related requirements, is confusing.

The requirement to create an ESWC exists in 130.2. Lockout tagout is in 120.2 and 
verification of the LOTO in 120.2 in in 120.1. We have the cart before the horse and the 
cart is titled incorrectly, 

Read 120.1. This section provides prescriptive requirements to VERIFY an ESWC. 
However, the title of this section is "the process of achieving an ESWC". The section title is 
wrong and misleading.

Submitter Information Verification 
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Submitter Full Name: James Dollard
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Submittal Date: Tue Apr 30 09:43:04 EDT 2013

Copyright Assignment
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full rights in copyright in this Public Comment (including both the Proposed Change and the Statement of 
Problem and Substantiation). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am James Dollard, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 191-NFPA 70E-2013 [ Section No. 120.1 ] 

120.1  Process of Achieving an Electrically Safe Work Condition.
An electrically safe work condition shall be achieved when performed in 
accordance with the procedures of 120.2 and verified by the following 
process: 

(1) Determine all possible sources of electrical supply to the specific 
equipment . Check applicable up-to-date by using accurate electrical 
drawings, diagrams, and/or identification tags.

(2) After properly interrupting the load current, open the disconnecting 
device(s) for each source.

(3) Wherever possible, visually verify that all blades of the disconnecting 
devices are fully open or that drawout-type circuit breakers are 
withdrawn to the fully disconnected position.

(4) Apply lockout/tagout devices in accordance with a documented and 
established policy.

(5) Use an adequately rated test instrument to test each phase conductor or 
circuit part to verify it is de-energized. Test each phase conductor or 
circuit part both phase-to-phase and phase-to-ground. Before and after 
each test, determine that the test instrument is operating satisfactorily 
through verfication on a known voltage source. 

Informational Note: See ANSI/ISA-61010-1 (82.02.01)/ UL 
61010-1, Safety Requirements for Electrical Equipment for
Measurement, Control, and Laboratory Use – Part 1: General 
Requirements, for rating and design requirements for voltage 
measurement and test instruments intended for use on electrical 
systems 1000 volts and below.

(6) Where the possibility of induced voltages or stored electrical energy 
exists, ground the phase conductors or circuit parts before touching 
them. Where it could be reasonably anticipated that the conductors or
circuit parts being de-energized could contact other exposed energized
conductors or circuit parts, apply ground connecting devices rated for 
the available fault duty.

Statement of Problem and Substantiation for Public Comment 

up-to-date is not defined.

Submitter Information Verification 

Submitter Full Name: William Bowman

Organization: Fox Systems, Inc.

Affilliation: Independent Electrical Contractors

Submittal Date: Tue Apr 30 16:56:43 EDT 2013

Copyright Assignment
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I, William Bowman, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am William Bowman, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 194-NFPA 70E-2013 [ Section No. 120.1 ] 

120.1  Process of Achieving an Electrically Safe Work Condition.
An electrically safe work condition shall be achieved when performed in 
accordance with the procedures of 120.2 and verified by the following 
process: 

(1) Determine all possible sources of electrical supply to the specific 
equipment. Check applicable up-to-date drawings, diagrams, and 
identification tags, and verify proper operation of panel mounted voltage 
test instruments (Informational Note as per 120 .1(5)).

(2) After properly interrupting the load current, open the disconnecting 
device(s) for each source.

(3) Wherever possible, visually verify that all blades of the disconnecting 
devices are fully open or that drawout-type circuit breakers are 
withdrawn to the fully disconnected position.

(4) Apply lockout/tagout devices in accordance with a documented and 
established policy.

(5) Use an adequately rated test instrument to test each phase conductor or 
circuit part to verify it is de-energized. Test each phase conductor or 
circuit part both phase-to-phase and phase-to-ground. Before and after 
each test, determine that the test instrument is operating satisfactorily 
through verfication on a known voltage source. 

Informational Note: See ANSI/ISA-61010-1 (82.02.01)/ UL 
61010-1, Safety Requirements for Electrical Equipment for
Measurement, Control, and Laboratory Use – Part 1: General 
Requirements, for rating and design requirements for voltage 
measurement and test instruments intended for use on electrical 
systems 1000 volts and below.

(6) Where the possibility of induced voltages or stored electrical energy 
exists, ground the phase conductors or circuit parts before touching 
them. Where it could be reasonably anticipated that the conductors or
circuit parts being de-energized could contact other exposed energized
conductors or circuit parts, apply ground connecting devices rated for 
the available fault duty.

Statement of Problem and Substantiation for Public Comment 
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This is the committee response to NFPA 70E Public Input No. 95 [Section 120.1]

Committee Statement
Resolution: The submitter suggests that panel mounted voltage test instruments may 
be used in lieu of using portable meters to verify de-energization as part of establishing an 
electrically safe work condition. While using panel mounted meters may indicate the initial 
absence of voltage in portions of equipment, it is not a sufficient test for establishing an 
electrically safe work condition. 

Our Response to the Committee Statement:
Panel mounted voltage test instruments reduce the risk associated with voltage exposure 
by diminishing the probability of unknown voltage being present when workers perform 
their meter test on the power source.  Because the usage of panel mounted voltage test 
instruments is on the rise,  we believe the NFPA 70Eought to provide direction for end-
users.

Both the heading and the content of Article 120.1 clearly portray the forthcoming 
statements numbered (1) through (6) as a step-by-step process for achieving an electrically 
safe work condition.  In its opening statement, Article 120.1 claims, “an electrically safe 
work condition shall be achieved when performed in accordance with the procedures of 
120.2 and verified by the following process…”.  Therefore, it is incumbent upon the NFPA 
to consider new and well-tested processes, procedures and products that will create a 
safer work condition than previously established.  

The committee statement to the proposed change to 120.1(1) said, in part, “…panel mount 
test instruments may be used in lieu of using portable meters…while using panel mounted 
meters may indicate the initial absence of voltage in portions of equipment, it is not a 
sufficient test for establishing an electrically safe work condition.”  We disagree. 

Utilizing panel mounted voltage test instruments means workers are safer because they 
are able to perform tasks outside of the enclosure instead of interacting with potentially 
energized parts.  Providing opportunities for workers to perform tasks outside of the 
enclosure is a best practice and the crux of NFPA 70E.

Therefore, it is our opinion that the submitted text for 120.1(1) conveys that an installed 
panel mounted voltage test instrument, which has been certified to the standard listed in 
120.1(5) Informational Note, is an equally important step as is users checking, “up-to-date 
drawings, diagrams, and identification tags” before proceeding to the next LOTO step 
[120.1(2)].  Checking a panel mounted voltage test instrument before the LOTO safeguards 
workers against an undetected failure, which is dangerous due to the possibility of a false-
negative voltage indication occurring (voltage present with no indication).  This is like an 
electrician carrying around a faulty voltmeter in his tool belt.  In addition, for the committee 
to conclude that verifying proper operation of a panel mounted test instrument in step (1) to 
be a substitute for step (5) would be entirely contrary to the notion of a process, which is 
defined as a series of steps.  If you assume that workers will stop after step (1), then why 
include steps (2) to (6)?  Furthermore, including this text does not negate the test-before-
touch principle clearly stated in 120.2(F)(2)(f)(3), which we agree should always be a 
habitual practice for all electricians. 

The submitter agrees that panel mounted test meters and all other devices that are not 
compliant with the Informational Note in 120.1(5) are not sufficient for creating an 
electrically safe work condition.  However, certified panel mounted voltage test instrument 
that can perform all the tests and meet or exceed all the requirements outlined in 120.1(5) 
are suitable for creating an electrically safe work condition.  Moreover, we believe the 
physical design and attributes of a voltage detector should not be a consideration.  Existing 
voltage measurement and test instruments on the market today could be easily adapted for 
permanent panel mounting.

Furthermore, we recognize that informational notes are “informational only and are not 
enforceable as requirements of this standard” NFPA 70E 90.3(C).  In this particular case, 
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the 120.1(5) Informational Note should be required in order to safeguard against any 
device becoming a “voltage detector”.  

In conclusion, thousands of panel mounted voltage test instruments are being utilized 
today and that number increases daily.  Their inherent safety features make them a best 
practice and, we believe, their application and use should be addressed by the authority on 
fire, electrical and building safety.
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Public Comment No. 30-NFPA 70E-2013 [ Section No. 120.1 ] 

120.1  Process of Achieving an Electrically Safe Work Condition.
An electrically safe work condition shall be achieved when performed in 
accordance with the procedures of 120.2 and verified by the following 
process: 

(1) Determine all possible sources of electrical supply to the specific 
equipment. Check applicable up-to-date drawings, diagrams, and
identification tags.

(2) After properly interrupting the load current, open the disconnecting 
device(s) for each source.

(3) Wherever possible, visually verify that all blades of the disconnecting 
devices are fully open or that drawout-type circuit breakers are 
withdrawn to the fully disconnected position.

(4) Apply lockout/tagout devices in accordance with a documented and 
established policy.

(5) Use an adequately rated test instrument to test each phase conductor or 
circuit part to verify it is de-energized. Test each phase conductor or 
circuit part both phase-to-phase and phase-to-ground. Before and after 
each test, determine that the test instrument is operating satisfactorily 
through verfication on a known voltage source. 

Informational Note: See ANSI/ISA-61010-1 (82.02.01)/ UL 61010
-1, Safety Requirements for Electrical Equipment for 
Measurement, Control, and Laboratory Use – Part 1: General 
Requirements , for rating and design requirements for voltage 
measurement and test instruments intended for use on electrical 
systems 1000 volts and below See IEC 61243.1 Live Working --
Voltage Detectors -- Part 1: Capacitive type to be used for 
voltages exceeding 1 kV a.c., or IEC 61243.2 Live Working --
Voltage Detectors -- Part 2: Resistive type to be used for voltages 
of 1 kV to 36 kV a.c., or IEC 61243.3 Live Working -- Voltage 
Detectors -- Part 3: Two-pole low voltage type .

(6) Where the possibility of induced voltages or stored electrical energy 
exists, ground the phase conductors or circuit parts before touching 
them. Where it could be reasonably anticipated that the conductors or
circuit parts being de-energized could contact other exposed energized
conductors or circuit parts, apply ground connecting devices rated for 
the available fault duty.

Statement of Problem and Substantiation for Public Comment 

The ANSI standard that is referred to only provides safety design requirements for test 
equipment. It does not actually provide any requirements in terms of providing the function 
of testing for absence of voltage at all. The same standard is applicable for instance to 
"polarity testers". The ANSI standard should be referenced in 110.4 which addresses 
safety standards for test instruments and equipment, not in this section where a specific 
test is required. Furthermore, the referenced standard is only applicable below 1,000 Volts. 
The proposed referenced standards provide voltage measurement requirements for any 
voltage.
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Public Comment No. 54-NFPA 70E-2013 [ Section No. 120.1 ] 

120.1  Process of Achieving an Electrically Safe Work Condition.
An electrically safe work condition shall be achieved when performed in 
accordance with the procedures of 120.2 and verified by the following 
process: 

(1) Determine all possible sources of electrical supply to the specific 
equipment. Check applicable up-to-date drawings, diagrams, and
identification tags.

(2) After properly interrupting the load current, open the disconnecting 
device(s) for each source.

(3) Wherever possible, visually verify that all blades of the disconnecting 
devices are fully open or that drawout-type circuit breakers are 
withdrawn to the fully disconnected position.

(4) Apply lockout/tagout devices in accordance with a documented and 
established policy.

(5) Use an adequately rated test instrument to test each phase conductor or 
circuit part to verify it is de-energized. Test each phase conductor or 
circuit part both phase-to-phase and phase-to-ground. Before and after 
each test, determine that the test instrument is operating satisfactorily 
through verfication on a known voltage source.
Informational Note: See ANSI/ISA-61010-1 (82.02.01)/ UL 61010-1, 
Safety Requirements for Electrical Equipment for Measurement, 
Control, and Laboratory Use – Part 1: General Requirements , for 
rating and design requirements for voltage measurement and test 
instruments intended for use on electrical systems 1000 volts and 
below.

(6) Where the possibility of induced voltages or stored electrical energy 
exists, ground the phase conductors or circuit parts before touching 
them. Where it could be reasonably anticipated that the conductors or 
circuit parts being de-energized could contact other exposed energized 
conductors or circuit parts, apply ground connecting devices rated for 
the available fault duty.

Statement of Problem and Substantiation for Public Comment 

ANSI/UL/IEC 61010 refers to design of the meter itself which make it possible to take 
measurements safely without the meter exploding. It does not specify HOW to properly 
take measurements at any voltage. The only known standard for this is an IEC standard. 
Meter safety properly belongs in section 110. The revision deletes this informational note 
as it is not only incorrect but leads the prospective reader to an ANSI standard that does 
not provide the needed information (requirements for a meter to take measurements up to 
1,000 volts) but instead into a design document (requirements to keep a meter from 
exploding due to a transient in the system).
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Public Comment No. 65-NFPA 70E-2013 [ Section No. 120.1 ] 

TITLE OF NEW CONTENT

Type your content here ...

EXCEPTION:  Step 6 shall not apply to stationary batteries or battery banks if 
the risk assessment determines that the action would introduce additional 
hazards or risks.

Statement of Problem and Substantiation for Public Comment 

The requirements of 120.1(6) would not apply to most battery systems.  For example, most 
UPS systems use ungrounded batteries, so following the requirements of NFPA 70E as 
written would create a condition leading to injury, damage to health, or even death.  An 
exception is necessary.  Wording for such an exception was submitted as a proposal but 
was rejected by the technical committee so it does not appear in the first revision draft.   
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Public Comment No. 97-NFPA 70E-2013 [ Section No. 120.1 ] 

120.1  Process of Achieving an Electrically Safe Work Condition.
An electrically safe work condition shall be achieved when performed in 
accordance with the procedures of 120.2 and verified by the following 
process: 

(1) Determine all possible sources of electrical supply to the specific 
equipment. Check applicable up-to-date drawings, diagrams, and
identification tags.

(2) After properly interrupting the load current, open the disconnecting 
device(s) for each source.

(3) Wherever possible, visually verify that all blades of the disconnecting 
devices are fully open or that drawout-type circuit breakers are 
withdrawn to the fully disconnected position.

(4) Apply lockout/tagout devices in accordance with a documented and 
established policy.

(5) Use an adequately rated test instrument to test each phase conductor or 
circuit part to verify it is de-energized. Test each phase conductor or 
circuit part both phase-to-phase and phase-to-ground. Before and after 
each test, determine that the test instrument is operating satisfactorily 
through verfication on a known voltage source. 

Informational Note: See ANSI/ISA-61010-1 (82.02.01)/ UL 
61010-1, Safety Requirements for Electrical Equipment for
Measurement, Control, and Laboratory Use – Part 1: General 
Requirements, for rating and design requirements for voltage 
measurement and test instruments intended for use on electrical 
systems 1000 volts and below.

(6) Where the possibility of induced voltages or stored electrical energy 
exists, ground the phase conductors or circuit parts before touching 
them. Where it could be reasonably anticipated that the conductors or
circuit parts being de-energized could contact other exposed energized
conductors or circuit parts, apply ground connecting devices rated for 
the available fault duty.

Statement of Problem and Substantiation for Public Comment 

This Public Comment was developed by Jim Dollard, Daleep Mohla, Dennis Neitzel, Vince 
Saporita and James White.
The proposed revision is intended to enhance clarity and usability. The revised text better 
reflects the intent of 120.1. 
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By checking this box I affirm that I am Daleep Mohla, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I am creating an electronic signature that will, upon my submission of this form, have the 
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Public Comment No. 204-NFPA 70E-2013 [ Section No. 120.2 ] 

120.2  De-energized Electrical Equipment That Has Lockout/Tagout 
Devices Applied.
Each employer shall identify, document, and implement lockout/tagout 
procedures conforming to Article 120 to safeguard employees from exposure 
to electrical hazards. The lockout/tagout procedure shall be appropriate for 
the experience and training of the employees and conditions as they exist in 
the workplace.
(A)  General.

All electrical circuit conductors and circuit parts shall be considered 
energized until the source(s) of energy is (are) removed, at which time they 
shall be considered de-energized. All electrical conductors and circuit parts 
shall not be considered to be in an electrically safe work condition until all of 
the applicable requirements of Article 120 have been met.

Informational Note: See 120.1 for the six-step procedure to verify an 
electrically safe work condition.

Electrical conductors and circuit parts that have been disconnected, but not 
under lockout/tagout; tested; and grounded (where appropriate) shall not be 
considered to be in an electrically safe work condition, and safe work 
practices appropriate for the circuit voltage and energy level shall be used.
Lockout/tagout requirements shall apply to fixed, permanently installed
equipment; to temporarily installed equipment; and to portable equipment.

Exception 1: Cord and plug connected equipment that has no other source 
of energy, including stored energy, and that does not show signs of 
impending failure are not subject to the requirements of this section.

Exception 2: Servicing and maintenance of equipment where only non-
electrical hazardous energies have been controlled by use of an electrical 
isolating device is not subject to the requirements of this section, provided 
the employer coordinates this procedure with other lockout/tagout
procedures.

Informational Note: See 29 CFR 1910.147 for information regarding 
lockout/tagout of non-electrical hazardous energy.

(B)  Principles of Lockout/Tagout Execution.
(1)  Employee Involvement.

Each person who could be exposed directly or indirectly to a source of 
electrical energy shall be involved in the lockout/tagout process.

Informational Note: An example of direct exposure is the qualified 
electrician who works on the motor starter control, the power 
circuits, or the motor. An example of indirect exposure is the person 
who works on the coupling between the motor and compressor.

(2)  Training and Retraining.
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All persons who could be exposed shall be trained to understand the 
established procedure to control the energy and their responsibility in 
executing the procedure. New (or reassigned) employees shall be trained 
(or retrained) to understand the lockout/tagout procedure as it relates to 
their new assignments. The employer shall document that each employee 
has received the training required by this section.  This documentation 
shall be made when the employee demonstrates proficiency in the work 
practices involved.  The documentation shall contain the content of the 
training, each employee's name, and the dates of the training. Retraining 
shall be required as the established procedure is revised. Retraining shall 
be performed at intervals not to exceed 3 years. 

Informational Note: Content of the training could include one or 
more of the following: course syllabus, course curriculum, outline, 
table of contents, or training objectives.

(3)  Plan.
A plan shall be developed on the basis of the existing electrical 
equipment and system and shall use up-to-date diagrammatic 
drawing representation(s).

(4)  Control of Energy.
All sources of electrical energy shall be controlled in such a way as 
to minimize employee exposure to electrical hazards.

(5)  Identification.
The lockout/tagout device shall be unique and readily identifiable 
as a lockout/tagout device.

(6)  Voltage.
Voltage shall be removed and absence of voltage verified.

(7)  Coordination.
The established electrical lockout/tagout procedure shall be 
coordinated with all of the employer’s procedures associated with 
lockout/tagout of other energy sources.

(C)  Responsibility.
(1)  Procedures.

The employer shall establish lockout/tagout procedures for the 
organization, provide training to employees, provide equipment 
necessary to execute the details of the procedure, audit 
execution of the procedures to ensure employee
understanding/compliance, and audit the procedure for 
improvement opportunity and completeness.

(2)  Form of Control.
Two forms of hazardous electrical energy control shall be 
permitted: simple lockout/tagout and complex lockout/tagout 
[see 120.2(D)] . For the simple lockout/tagout, the qualified 
person shall be in charge. For the complex lockout/tagout, the 
person in charge shall have overall responsibility.

Informational Note: For an example of a lockout/tagout 
procedure, see Annex G.

(3)  Audit Procedures.
An audit shall be conducted at least annually by a qualified 
person and shall cover at least one lockout/tagout in progress 
and the procedure details. The audit shall be designed to 
correct deficiencies in the established electrical lockout/tagout 
procedure or in employee understanding.

(D)  Hazardous Electrical Energy Control Procedure.
(1)  Simple Lockout/Tagout Procedure.
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All lockout/tagout procedures that involve only a 
qualified person(s) de-energizing one set of 
conductors or circuit part source for the sole purpose 
of safeguarding employees from exposure to 
electrical hazards shall be considered to be a simple 
lockout/tagout. Simple lockout/tagout plans shall not 
be required to be written for each application. Each 
worker shall be responsible for his or her own 
lockout/tagout.

(2)  Complex Lockout/Tagout Procedure.

(a) A complex lockout/tagout plan shall be 
permitted where one or more of the following 
exist: 

(2) Multiple energy sources

(3) Multiple crews

(4) Multiple crafts

(5) Multiple locations

(6) Multiple employers

(7) Multiple disconnecting means

(8) Particular sequences

(9) Job or task that continues for more than 
one work period

(10) All complex lockout/tagout procedures shall 
require a written plan of execution that identifies 
the person in charge.

(11) The complex lockout/tagout procedure shall vest 
primary responsibility in an authorized employee 
for a set number of employees working under 
the protection of a group lockout or tagout 
device (such as an operation lock). The person 
in charge shall be held accountable for safe 
execution of the complex lockout/tagout.

(12) Each authorized employee shall affix a personal 
lockout or tagout device to the group lockout 
device, group lockbox, or comparable 
mechanism when he or she begins work and 
shall remove those devices when he or she 
stops working on the machine or equipment 
being serviced or maintained.

(13) The complex lockout/tagout procedure shall 
address all the concerns of employees who 
might be exposed. All complex lockout/tagout 
plans shall identify the method to account for all 
persons who might be exposed to electrical 
hazards in the course of the lockout/tagout.

(3)  Coordination.
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(a) The established electrical lockout/tagout 
procedure shall be coordinated with all
other employer’s procedures for control 
of exposure to electrical energy sources 
such that all employer’s procedural 
requirements are adequately addressed 
on a site basis.

(b) The procedure for control of exposure to 
electrical hazards shall be coordinated
with other procedures for control of other 
hazardous energy sources such that
they are based on similar/identical 
concepts.

(c) The electrical lockout/tagout procedure 
shall always include voltage testing
requirements where there might be direct 
exposure to electrical hazards.

(d) Electrical lockout/tagout devices shall be 
permitted to be similar to lockout/tagout
devices for control of other hazardous 
energy sources, such as pneumatic,
hydraulic, thermal, and mechanical, if 
such devices are used only for control of 
hazardous energy and for no other
purpose.

(E)  Equipment.
(1)  Lock Application.

Energy isolation devices for machinery or 
equipment installed after January 2, 1990,
shall be capable of accepting a lockout 
device.

(2)  Lockout/Tagout Device.
Each employer shall supply, and employees 
shall use, lockout/tagout devices and
equipment necessary to execute the 
requirements of 120.2(E). Locks and tags 
used for control of exposure to electrical 
hazards shall be unique, shall be readily
identifiable as lockout/tagout devices, and 
shall be used for no other purpose.

(3)  Lockout Device.

(a) A lockout device shall include a lock 
(either keyed or combination).

(b) The lockout device shall include a 
method of identifying the individual 
who installed the lockout device.

(c) A lockout device shall be permitted to 
be only a lock, if the lock is readily
identifiable as a lockout device, in 
addition to having a means of 
identifying the person who installed the 
lock.
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(d) Lockout devices shall be attached to 
prevent operation of the disconnecting 
means without resorting to undue 
force or the use of tools.

(e) Where a tag is used in conjunction 
with a lockout device, the tag shall 
contain a statement prohibiting 
unauthorized operation of the 
disconnecting means or unauthorized 
removal of the device.

(f) Lockout devices shall be suitable for 
the environment and for the duration of 
the lockout.

(g) Whether keyed or combination locks 
are used, the key or combination shall 
remain in the possession of the 
individual installing the lock or the 
person in charge, when provided by 
the established procedure.

(4)  Tagout Device.

(a) A tagout device shall include a tag 
together with an attachment means.

(b) The tagout device shall be readily 
identifiable as a tagout device and 
suitable for the environment and 
duration of the tagout.

(c) A tagout device attachment means 
shall be capable of withstanding at 
least 224.4 N (50 lb) of force exerted 
at a right angle to the disconnecting 
means surface. The tag attachment 
means shall be nonreusable, 
attachable by hand, self-locking, 
nonreleasable, and equal to an all-
environmental tolerant nylon cable tie.

(d) Tags shall contain a statement 
prohibiting unauthorized operation of 
the disconnecting means or removal 
of the tag.

(e) A hold card tagging tool on an 
overhead conductor in conjunction 
with a hotline tool to install the tagout 
device safely on a disconnect that is 
isolated from the work(s) shall be 
permitted. Where a hold card is used, 
the tagout procedure shall include the 
method of accounting for personnel 
who are working under the protection 
of the hold card. 

(5)  Electrical Circuit Interlocks.
Up-to-date diagrammatic drawings shall be 
consulted to ensure that no electrical 
circuit interlock operation can result in 
reenergizing the circuit being worked on.
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(6)  Control Devices.
Locks/tags shall be installed only on circuit 
disconnecting means. Control devices, 
such as pushbuttons or selector switches, 
shall not be used as the primary isolating
device.

(F)  Procedures.
The employer shall maintain a copy of 
the procedures required by this section 
and shall make the procedures available 
to all employees.
(1)  Planning.

The procedure shall require planning, 
including the requirements of 120.2(F)(1)
(a) through 120.2(F)(2)(n). 

(1) Locating Sources. Up-to-date single
-line drawings shall be considered a 
primary reference source for such 
information. When up-to-date 
drawings are not available, the 
employer shall be responsible for 
ensuring that an equally effective 
means of locating all sources of 
energy is employed.

(2) Exposed Persons. The plan shall 
identify persons who might be 
exposed to an electrical hazard and 
the personal protective equipment 
required during the execution of the 
job or task.

(3) Person In Charge. The plan shall 
identify the person in charge and his 
or her responsibility in the 
lockout/tagout.

(4) Simple Lockout/Tagout. Simple 
lockout/tagout procedure shall be in 
accordance with 120.2(D)(1) .

(5) Complex Lockout/Tagout. Complex 
lockout/tagout procedure shall be in 
accordance with 120.2(D)(2).

(2)  Elements of Control.
The procedure shall identify 
elements of control. 

(1) De-energizing Equipment 
(Shutdown). The procedure 
shall establish the person 
who performs the switching 
and where and how to de-
energize the load.
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(2) Stored Energy. The 
procedure shall include 
requirements for releasing 
stored electric or mechanical 
energy that might endanger 
personnel. All capacitors 
shall be discharged, and 
high capacitance elements 
shall also be short-circuited 
and grounded before the 
associated equipment is 
touched or worked on. 
Springs shall be released or 
physical restraint shall be 
applied when necessary to
immobilize mechanical 
equipment and pneumatic 
and hydraulic pressure
reservoirs. Other sources of 
stored energy shall be 
blocked or otherwise
relieved.

(3) Disconnecting Means. The 
procedure shall identify how 
to verify that the circuit is de-
energized (open).

(4) Responsibility. The 
procedure shall identify the 
person who is responsible 
for verifying that the 
lockout/tagout procedure is 
implemented and who is 
responsible for ensuring that 
the task is completed prior to 
removing locks/tags. A 
mechanism to accomplish 
lockout/tagout for multiple 
(complex) jobs/tasks where 
required, including the 
person responsible for 
coordination, shall be
included.

(5) Verification. The procedure 
shall verify that equipment 
cannot be restarted. The 
equipment operating 
controls, such as 
pushbuttons, selector 
switches, and electrical
interlocks, shall be operated 
or otherwise it shall be 
verified that the equipment 
cannot be restarted.

(6) Testing. The procedure shall 
establish the following: 
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(7) Voltage detector to be 
used, the required 
personal protective 
equipment, and the
person who will use it 
to verify proper 
operation of the voltage 
detector before and 
after use

(8) Requirement to define 
the boundary of the 
electrically safe work
condition

(9) Requirement to test 
before touching every 
exposed conductor or 
circuit part(s) within the 
defined boundary of the 
work area

(10) Requirement to retest 
for absence of voltage 
when circuit conditions 
change or when the job 
location has been left 
unattended

(11) Planning
considerations that 
include methods of 
verification where there 
is no accessible 
exposed point to take 
voltage measurements

(12) Grounding. Grounding 
requirements for the circuit 
shall be established, 
including whether the 
temporary protective 
grounding equipment shall 
be installed for the duration 
of the task or is temporarily 
established by the 
procedure. Grounding needs 
or requirements shall be 
permitted to be covered in 
other work rules and might 
not be part of the 
lockout/tagout procedure.

(13) Shift Change. A method 
shall be identified in the 
procedure to transfer
responsibility for 
lockout/tagout to another 
person or to the person in 
charge when the job or task 
extends beyond one shift.
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(14) Coordination. The procedure 
shall establish how 
coordination is accomplished 
with other jobs or tasks in 
progress, including related 
jobs or tasks at remote 
locations, including the 
person responsible for 
coordination.

(15) Accountability for Personnel. 
A method shall be identified 
in the procedure to account 
for all persons who could be 
exposed to hazardous 
energy during the
lockout/tagout.

(16) Lockout/Tagout Application. 
The procedure shall clearly 
identify when and where 
lockout applies, in addition to 
when and where tagout 
applies, and shall address 
the following: 

(17) Lockout shall be 
defined as installing a 
lockout device on all 
sources of hazardous
energy such that 
operation of the 
disconnecting means is 
prohibited and forcible 
removal of the lock is 
required to operate the 
disconnecting means.

(18) Tagout shall be defined 
as installing a tagout 
device on all sources of 
hazardous energy, 
such that operation of 
the disconnecting 
means is prohibited. 
The tagout device shall 
be installed in the same 
position available for 
the lockout device.

(19) Where it is not possible 
to attach a lock to 
existing disconnecting 
means, the
disconnecting means 
shall not be used as the 
only means to put the 
circuit in an electrically 
safe work condition.
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(20) The use of tagout 
procedures without a 
lock shall be permitted 
only in cases where 
equipment design 
precludes the 
installation of a lock on 
an energy isolation 
device(s). When tagout 
is employed, at least 
one additional safety
measure shall be 
employed. In such 
cases, the procedure 
shall clearly establish 
responsibilities and 
accountability for each 
person who might be
exposed to electrical 
hazards. 

Informational
Note: Examples
of additional 
safety measures 
include the 
removal of an 
isolating circuit
element such as 
fuses, blocking 
of the controlling 
switch, or 
opening an extra 
disconnecting 
device to reduce 
the likelihood of 
inadvertent
energization.

(21) Removal of Lockout/Tagout 
Devices. The procedure 
shall identify the details for
removing locks or tags when 
the installing individual is 
unavailable. When locks or 
tags are removed by 
someone other than the 
installer, the employer shall 
attempt to locate that person 
prior to removing the lock or 
tag. When the lock or tag is 
removed because the 
installer is unavailable, the 
installer shall be informed 
prior to returning to work.
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(22) Release for Return to 
Service. The procedure shall 
identify steps to be taken 
when the job or task 
requiring lockout/tagout is 
completed. Before electric 
circuits or equipment are 
reenergized, appropriate 
tests and visual inspections 
shall be conducted to verify 
that all tools, mechanical 
restraints and electrical
jumpers, short circuits, and 
temporary protective 
grounding equipment have
been removed, so that the 
circuits and equipment are in 
a condition to be safely 
energized. Where 
appropriate, the employees 
responsible for operating the 
machines or process shall 
be notified when circuits and 
equipment are ready to be 
energized, and such 
employees shall provide 
assistance as necessary to 
safely energize the circuits 
and equipment. The 
procedure shall contain a 
statement requiring the area 
to be inspected to ensure 
that nonessential items have 
been removed. One such 
step shall ensure that all
personnel are clear of 
exposure to dangerous 
conditions resulting from
reenergizing the service and 
that blocked mechanical 
equipment or grounded
equipment is cleared and 
prepared for return to 
service.

(23) Temporary Release for 
Testing/Positioning. The 
procedure shall clearly 
identify the steps and 
qualified persons’ 
responsibilities when the job 
or task requiring
lockout/tagout is to be 
interrupted temporarily for 
testing or positioning of
equipment; then the steps 
shall be identical to the steps 
for return to service.
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Informational Note: See
110.4(A) for requirements 
when using test 
instruments and
equipment.

Statement of Problem and Substantiation for Public Comment 
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Changing the title of 120.2 could lead to confusion as to the application of the section.  The 
proposed exceptions and informational note clarifies that cord and plug equipment (such as 
portable tools stored on a shelf) are not subject to lockout and the lockout requirements of 
120.2.  Also, the second proposed exception clarifies the 120.2 requirements do not apply 
to electrical equipment if no potential electrical hazard is present.  The informational note 
simply directs the user where to go to find requirements for lockout of electrical equipment 
when necessary to isolate hazardous energy other than electrical.

Submitter Information Verification 

Submitter Full Name: Bobby Gray

Organization: Hoydar/Buck, Inc.

Submittal Date: Thu May 02 18:08:17 EDT 2013

Copyright Assignment

I, Bobby Gray, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Bobby Gray, and I agree to be legally bound by the above Copyright 
Assignment and the terms and conditions contained therein. I understand and intend that, by checking this box, 
I 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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Public Comment No. 114-NFPA 70E-2013 [ Section No. 120.2(B)(2) ] 

(2)

Training

and Retraining
.

All persons who could be exposed shall be trained to understand the 
established procedure to control the energy and their responsibility in 
executing the procedure. New 

(
or reassigned 

)
employees shall be trained 

(or retrained) 
to understand the lockout/tagout procedure as it relates to their new
assignments.

(3) Retraining.

Retraining shall be performed:

(a) When the established procedure is revised; and

(b) At intervals not to exceed 3 years.

(4) Training Documentation.

(a) The employer shall document that each employee has received the 
training required by this section.

This 

(b) The documentation shall be made when the employee demonstrates 
proficiency in the work practices involved.

(c) The documentation shall contain the content of the training, each 
employee's name, and the dates of the training.
Retraining shall be required as the established procedure is revised. 
Retraining shall be performed at intervals not to exceed 3 years.

Informational Note: Content of the training could include one or more 
of the following: course syllabus, course curriculum, outline, table of 
contents, or training objectives.

Statement of Problem and Substantiation for Public Comment 
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As structured, this section has several interlocking requirements that can be confusing to 
identify in the current format.  The First Revision should have structured the requirements 
to make them clear and readily identifiable.  See Palmer L. Hickman First Revision ballot 
comment on FR-60.

Submitter Information Verification 

Submitter Full Name: Mike Doherty

Organization: Powertel Utilities Contractors

Affilliation: CSA Z462 Technical Committee

Submittal Date: Wed Apr 24 11:14:51 EDT 2013

Copyright Assignment

I, Mike Doherty, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Mike Doherty, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 169-NFPA 70E-2013 [ Section No. 120.2(B)(2) ] 

(2)  Training and Retraining.
All persons who could be exposed shall be trained to understand the
established procedure to control the energy and their responsibility in
executing the procedure. New (or reassigned) employees shall be trained (or
retrained) to understand the lockout/tagout procedure as it relates to their 
new assignments. The employer shall document that each employee has 
received the training required by this section.  This documentation shall be 
made when the employee demonstrates proficiency in the work practices 
involved.  The documentation shall contain the content of the training, each 
employee's name, and the dates of the training. Retraining shall be required 
as the established procedure is revised. Retraining shall be performed at 
intervals not to exceed 3 years. 

Informational Note: Content of the training could include one or more 
of the following: course syllabus, course curriculum, outline, table of 
contents, or training objectives.

Statement of Problem and Substantiation for Public Comment 

The Informational Note is too vague to be of any value.   Unless the documentation can 
articulate the contents of the training then no one make an evaluation if the training was 
sufficient for the hazard exposure.  

Submitter Information Verification 

Submitter Full Name: Danny Liggett

Organization: The DuPont Company, Inc.

Affilliation: Self

Submittal Date: Sun Apr 28 16:43:27 EDT 2013

Copyright Assignment

I, Danny Liggett, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Danny Liggett, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 170-NFPA 70E-2013 [ Section No. 120.2(B)(2) ] 

(2)  Training and Retraining.
All persons who could be exposed or affected by the lockout/tagout shall be 
trained to understand the established procedure to control the energy and 
their responsibility in executing the procedure or its execution . New (or 
reassigned) employees shall be trained (or retrained) to understand the 
lockout/tagout procedure as it relates to their new assignments. The 
employer shall document that each employee has received the training 
required by this section.  This documentation shall be made when the 
employee demonstrates proficiency in the work practices involved.  The
documentation shall contain the content of the training, each employee's 
name, and the dates of the training. Retraining shall be required as the 
established procedure is revised. Retraining shall be performed at intervals 
not to exceed 3 years. 

Informational Note: Content of the training could include one or more of the following: 
course syllabus, course curriculum, outline, table of contents, or training objectives.

Statement of Problem and Substantiation for Public Comment 

The deleted requirement in Section 120.2(4) had a broader implication.  People who are 
affected by the lockout/tagout are also required to be trained.  The suggested language 
would clarify the requirement and align it with OSHA 1910.147.

Submitter Information Verification 

Submitter Full Name: Danny Liggett

Organization: The DuPont Company, Inc.

Affilliation: Self

Submittal Date: Sun Apr 28 16:49:04 EDT 2013

Copyright Assignment

I, Danny Liggett, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Danny Liggett, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 190-NFPA 70E-2013 [ Section No. 120.2(B)(3) ] 

(3)  Plan.
A plan shall be developed on the basis of the existing electrical equipment 
and system and shall use up-to-date diagrammatic drawing representation(s)
accurate electrical drawings .

Statement of Problem and Substantiation for Public Comment 

up-to-date diagrammatical drawings is not defined.

Submitter Information Verification 

Submitter Full Name: William Bowman

Organization: Fox Systems, Inc.

Affilliation: Independent Electrical Contractors

Submittal Date: Tue Apr 30 16:47:00 EDT 2013

Copyright Assignment

I, William Bowman, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am William Bowman, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 189-NFPA 70E-2013 [ Section No. 120.2(E)(5) ] 

(5)  Electrical Circuit Interlocks.
Up-to-date diagrammatic Electrical drawings shall be consulted to ensure 
that no electrical circuit interlock operation can result in reenergizing the 
circuit being worked on. Electrical drawings shall be accurate.

Statement of Problem and Substantiation for Public Comment 

Up-to-date is not defined.

Submitter Information Verification 

Submitter Full Name: William Bowman

Organization: Fox Systems, Inc.

Affilliation: Independent Electrical Contractors

Submittal Date: Tue Apr 30 16:39:27 EDT 2013

Copyright Assignment

I, William Bowman, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am William Bowman, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 41-NFPA 70E-2013 [ Section No. 120.2(F)(2) ] 

(2)  Elements of Control.
The procedure shall identify elements of control. 

(a) De-energizing Equipment (Shutdown). The procedure shall establish the 
person who performs the switching and where and how to de-energize 
the load.

(b) Stored Energy. The procedure shall include requirements for releasing 
stored electric or mechanical energy that might endanger personnel. All 
capacitors shall be discharged, and high capacitance elements shall 
also be short-circuited and grounded before the associated equipment is
touched or worked on. Springs shall be released or physical restraint 
shall be applied when necessary to immobilize mechanical equipment 
and pneumatic and hydraulic pressure reservoirs. Other sources of 
stored energy shall be blocked or otherwise relieved.

(c) Disconnecting Means. The procedure shall identify how to verify that the 
circuit is de-energized (open).

(d) Responsibility. The procedure shall identify the person who is 
responsible for verifying that the lockout/tagout procedure is 
implemented and who is responsible for ensuring that the task is
completed prior to removing locks/tags. A mechanism to accomplish
lockout/tagout for multiple (complex) jobs/tasks where required, 
including the person responsible for coordination, shall be included.

(e) Verification. The procedure shall verify that equipment cannot be 
restarted. The equipment operating controls, such as pushbuttons, 
selector switches, and electrical interlocks, shall be operated or 
otherwise it shall be verified that the equipment cannot be restarted.

(f) Testing. The procedure shall establish the following:

(1) Voltage detector to be used, the required personal protective 
equipment, and the person who will use it to verify proper operation 
of the voltage detector before and after use

(2) Requirement to define the boundary of the electrically safe work 
condition

(3) Requirement to test before touching every exposed conductor or 
circuit part(s) within the defined boundary of the work area

(4) Requirement to retest for absence of voltage when circuit 
conditions change or when the job location has been left
unattended

(5) Planning considerations that include methods of verification where 
there is no accessible exposed point to take voltage
measurements

(g) Grounding. Grounding requirements for the circuit shall be established, 
including whether the temporary protective grounding equipment shall 
be installed for the duration of the task or is temporarily established by 
the procedure. Grounding needs or requirements shall be permitted to 
be covered in other work rules and might not be part of the 
lockout/tagout procedure.
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(h) Shift Change. A method shall be identified in the procedure to transfer 
responsibility for lockout/tagout to another person or to the person in 
charge when the job or task extends beyond one shift.

(i) Coordination. The procedure shall establish how coordination is 
accomplished with other jobs or tasks in progress, including related jobs 
or tasks at remote locations, including the person responsible for 
coordination.

(j) Accountability for Personnel. A method shall be identified in the 
procedure to account for all persons who could be exposed to 
hazardous energy during the lockout/tagout.

(k) Lockout/Tagout Application. The procedure shall clearly identify when 
and where lockout applies, in addition to when and where tagout 
applies, and shall address the following: 

(1) Lockout shall be defined as installing a lockout device on all 
sources of hazardous energy such that operation of the 
disconnecting means is prohibited and forcible removal of the lock 
is required to operate the disconnecting means.

(2) Tagout shall be defined as installing a tagout device on all sources 
of hazardous energy, such that operation of the disconnecting 
means is prohibited. The tagout device shall be installed in the 
same position available for the lockout device.

(3) Where it is not possible to attach a lock to existing disconnecting 
means, the disconnecting means shall not be used as the only 
means to put the circuit in an electrically safe work condition.

(4) The use of tagout procedures without a lock shall be permitted only 
in cases where equipment design precludes the installation of a 
lock on an energy isolation device(s). When tagout is employed, at
least one additional safety measure shall be employed. In such 
cases, the procedure shall clearly establish responsibilities and 
accountability for each person who might be exposed to electrical 
hazards. 

Informational Note: Examples of additional safety 
measures include the removal of an isolating circuit element 
such as fuses, blocking of the controlling switch, or opening 
an extra disconnecting device to reduce the likelihood of 
inadvertent energization.

(l) Removal of Lockout/Tagout Devices. The procedure shall identify the 
details for removing locks or tags when the installing individual is 
unavailable. When locks or tags are removed by someone other than 
the installer, the employer shall attempt to locate that person prior to 
removing the lock or tag. When the lock or tag is removed because the 
installer is unavailable, the installer shall be informed prior to returning to 
work.
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(m) Release for Return to Service. The procedure shall identify steps to be 
taken when the job or task requiring lockout/tagout is completed. Before 
electric circuits or equipment are reenergized, appropriate tests and 
visual inspections shall be conducted to verify that all tools, mechanical 
restraints and electrical jumpers, short circuits, and temporary protective 
grounding equipment have been removed, so that the circuits and 
equipment are in a condition to be safely energized. Where appropriate, 
the employees responsible for operating the machines or process shall 
be notified when circuits and equipment are ready to be energized, and 
such employees shall provide assistance as necessary to safely
energize the circuits and equipment. The procedure shall contain a 
statement requiring the area to be inspected to ensure that nonessential 
items have been removed. One such step shall ensure that all 
personnel are clear of exposure to dangerous conditions resulting from 
reenergizing the service and that blocked mechanical equipment or 
grounded equipment is cleared and prepared for return to service.

(n) Temporary Release for Testing/Positioning. The procedure shall clearly 
identify the steps and qualified persons’ responsibilities when the job or 
task requiring lockout/tagout is to be interrupted temporarily for testing 
or positioning of equipment; then the steps shall be identical to the steps 
for return to service.

Informational Note: See 110.4(A) for requirements when using test
instruments and equipment.

Statement of Problem and Substantiation for Public Comment 

NFPA 70E Electrical Safety 
120.2 (F)(2)(f)(4) 
Requirement to retest for absence of voltage when circuit conditions change or when the 
job location has been left unattended. 

This requirement sounds like it is applies to utility work.  My understanding is most work 
requiring Electrical Safety codes in industry is at the single source fed load or end of use 
electrical cabinet.  
In our case our Safety Dept. has determined that “unattended” means moving outside the 
limited approach boundary even though the panel has been confirmed as having zero 
voltage.
My questions regarding this particular code are:

1. Why does this apply to an environment outside of utility work? Have there been injuries 
outside of utility work that have forced this requirement? 

2. Isn't this requirement saying that Lock-out Tag-out is not to be trusted? If a panel is 
capable of being energized after LOTO was preformed, then the LOTO procedure was 
done incorrectly. Correct? 

3. If a circuit could potentially be energized while a worker has left the panel unattended, 
then it could also be energized while the person is working in the panel. Correct? 

4. Isn't there a safer way to prevent a circuit from being energized such as applying ground 
clamps after absence of voltage has been verified the first time? 

Thank you.

Submitter Information Verification
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I, BRIAN WERTZ, 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). I understand and intend that I 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 
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Public Comment No. 84-NFPA 70E-2013 [ Section No. 130.1 ] 

130.1  General.
Article 130 provides requirements for establishing :

(1)  establishing an electrically safe work condition and

 (2) electrical safety-related work practices when an electrically safe work 
condition cannot be established.

All requirements of this article shall apply whether an incident energy 
analysis is completed or if Table 130.7(C)(15)(A)(a) , Table 130.7(C)(15)(A)
(b) , and Table 130.7(C)(16) are used in lieu of an incident energy analysis 
in accordance with 130.5 , Exception.

Statement of Problem and Substantiation for Public Comment 

This Public Comment was developed by Jim Dollard, Daleep Mohla, Dennis Neitzel, Vince 
Saporita and James White.
This proposed revision provides necessary clarity.

Submitter Information Verification 

Submitter Full Name: Daleep Mohla

Organization: DCM Electrical Consulting Serv

Submittal Date: Tue Apr 16 13:37:13 EDT 2013

Copyright Assignment

I, Daleep Mohla, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Daleep Mohla, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 115-NFPA 70E-2013 [ Section No. 130.2 

[Excluding any Sub-Sections] ] 

Energized electrical conductors and circuit parts shall be put into an 
electrically safe work condition before an employee performs work if any of the 
following conditions exist: 

(1) The employee is within the limited approach boundary.

(2) The employee interacts with equipment where conductors or circuit parts 
are not exposed, but an increased likelihood of injury from an exposure 
to an arc flash hazard exists.

(3) The employee is within the arc flash boundary of exposed energized 
electrical conductors or circuit parts.

Exception: Where a disconnecting means or isolating element that has 
been properly installed and maintained is operated, opened, closed, 
removed, or inserted to achieve an electrically safe work condition for 
connected equipment or to return connected equipment to service that has 
been placed in an electrically safe work condition, the equipment supplying 
the disconnecting means or isolating element shall not be required to be 
placed in an electrically safe work condition provided a risk assessment is 
performed and does not identify unacceptable risks for the task.

Statement of Problem and Substantiation for Public Comment 

In the context of 130.2, the condition added by FR-72 under which an electrically safe work 
condition must be created does not add to worker safety:
1. Conditions (1) and (2) adequately describe all conditions under which an electrically safe 
work condition must be created as they are predictive of situations that could result in 
shock or arc flash.  
2. The arc flash boundary is a post incident boundary.  A worker’s presence within the arc 
flash boundary is not predictive of the likelihood that an arc flash incident will occur.

Submitter Information Verification 

Submitter Full Name: Mike Doherty

Organization: Powertel Utilities Contractors

Affilliation: CSA Z462 Technical Committee

Submittal Date: Wed Apr 24 11:19:40 EDT 2013
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Copyright Assignment

I, Mike Doherty, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Mike Doherty, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 171-NFPA 70E-2013 [ Section No. 130.2 

[Excluding any Sub-Sections] ] 

Energized electrical conductors and circuit parts shall be put into an 
electrically safe work condition before an employee performs work interacts 
with the electrical equipment if any of the following conditions exist: 

(1) The employee is within the limited approach boundary.

(2) The employee interacts with equipment where conductors or circuit parts 
are not exposed, but an increased likelihood of injury from an exposure 
to an arc flash hazard exists.

(3) The employee is within the arc flash boundary of exposed energized 
electrical conductors or circuit parts.

Exception: Where a disconnecting means or isolating element that has 
been properly installed and maintained is operated, opened, closed, 
removed, or inserted to achieve an electrically safe work condition for 
connected equipment or to return connected equipment to service that has 
been placed in an electrically safe work condition, the equipment supplying 
the disconnecting means or isolating element shall not be required to be 
placed in an electrically safe work condition provided a risk assessment is 
performed and does not identify unacceptable risks for the task.

Statement of Problem and Substantiation for Public Comment 

The term "work" implies activity that may not include things such as operating the 
disconnect switch.  Interaction with the equipment is more inclusive.  If a person is within 
the arc flash boundary but is not performing "work" then it is easy to say this does not apply 
to that person.

Submitter Information Verification 

Submitter Full Name: Danny Liggett

Organization: The DuPont Company, Inc.

Affilliation: Self

Submittal Date: Sun Apr 28 17:00:58 EDT 2013

Copyright Assignment

I, Danny Liggett, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Danny Liggett, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 31-NFPA 70E-2013 [ Section No. 130.2 

[Excluding any Sub-Sections] ] 

Energized electrical conductors and circuit parts shall be put into an 
electrically safe work condition before an employee performs work if any of the 
following conditions exist: 

(1) The employee is within the limited approach boundary.

(2) The employee interacts with equipment where conductors or circuit parts 
are not exposed, but an increased likelihood of injury from an exposure 
to an arc flash hazard exists.

(3) The employee is within the arc flash boundary of exposed energized 
electrical conductors or circuit parts.

Exception: Where a disconnecting means or isolating element that has 
been properly installed and maintained is operated, opened, closed, 
removed, or inserted to achieve Work performed in order to put equipment 
into an electrically safe work condition for connected equipment or to return 
connected equipment to service that has been placed in or remove it from 
an electrically safe work condition , the equipment supplying the 
disconnecting means or isolating element shall not be required to be placed 
in an electrically safe work condition provided a risk assessment is 
performed and does not identify unacceptable risks for the task restricted 
except in so far as to utilize all required protective measures determined by 
the employer's risk assessment .

Statement of Problem and Substantiation for Public Comment 

A meeting held with several representatives of various locations within PotashCorp as well 
as corporate safety representatives and a consultant from E-Hazard spent hours 
attempting to discern the meaning of this exception in 2012.  Two interpretations were 
developed. One states that the exception appears to be saying that it is addressing a 
"recursive" situation...that equipment would have to be placed into an electrically safe work 
condition but some of the work in doing so (testing for absence of voltage) requires the 
next upstream device to be placed into an electrically safe work condition, ad infinitum. The 
second seems to suggest that it is clarifying that work to place/remove equipment from an 
electrically safe work condition is to be treated differently from other energized work. The 
text provided articulates the latter definition to provide more clarity in this exception.

Submitter Information Verification 

Submitter Full Name: Paul Campbell

Organization: PotashCorp Aurorra

Submittal Date: Thu Mar 21 12:44:17 EDT 2013

Copyright Assignment

I, Paul Campbell, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.
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By checking this box I affirm that I am Paul Campbell, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 57-NFPA 70E-2013 [ Section No. 130.2(A)(3) ] 

(3)  Less Than 50 Volts.
Energized electrical conductors and circuit parts that operate at less than 50 
volts shall not be required to be de-energized where the capacity of the 
source and any overcurrent protection between the energy source and the
worker are considered and it is determined that there will be no increased
exposure to electrical burns or to explosion due to electric arcs.

Informational Note No. 1: Examples of additional hazards or 
increased risk include, but are not limited to, interruption of life-support 
equipment, deactivation of emergency alarm systems, and shutdown 
of hazardous location ventilation equipment.
Informational Note No. 2: Examples of work that might be performed 
within the limited approach boundary of exposed energized electrical 
conductors or circuit parts because of infeasibility due to equipment 
design or operational limitations include performing diagnostics and 
testing (for example, start-up or troubleshooting) of electric circuits that 
can only be performed with the circuit energized and work on circuits 
that form an integral part of a continuous process that includes
functions such as in Informational Note 1 that would otherwise need to 
be completely shut down in order to permit work on one circuit or piece 
of equipment. Mere loss of production does not meet the standard of 
infeasibility.

Statement of Problem and Substantiation for Public Comment 
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"Continuous industrial process" has been widely misinterpreted as carte blanche 
justification for energized work in the chemical process industry, petrochemical plants, and 
similar "continuous industrial processes". However this is not what is meant by the 
expression. The term specifically refers to processes which include a safety function and 
thus it is simply expanding on the "greater hazard" concept. A December 19, 2006 letter of 
interpretation from OSHA makes this clear. In relevant part, the letter of intrerpretation 
states:

It appears that your panel is not part of a "continuous industrial process." The term 
"continuous industrial process" was derived from its use in the National Electrical Code 
(NEC). In the NEC "continuous industrial process" is used in the context of situations 
where the orderly shut down of integrated processes and equipment would introduce 
additional or increased hazards.1 Therefore, to qualify for the exception found in Note 2 of 
§1910.333(a)(1), the employer must, on a case-by-case basis, determine if the orderly 
shutdown of the related equipment (including the panel) and processes would introduce 
additional or increased hazards. If so, then the employer may perform the work using the 
electrical safe work practices found in §§1910.331-1910.335, including, but not limited to, 
insulated tools, shields, barrier, and personal protective equipment. If the orderly shutdown 
of the related equipment and processes would not introduce additional or increased 
hazards, but merely alter or interrupt production, then the de-energization of the equipment 
would be considered feasible, and the exception found in Note 2 of §1910.333(a)(1) would 
not apply. Based on the limited information you provided, it does not appear that de-
energization of the panel in question would introduce additional or increased hazards. 

The recommended changes although only modifying an informational note attempt to bring 
the note in line with the interpretation given above by OSHA.

Submitter Information Verification 

Submitter Full Name: Paul Campbell

Organization: PotashCorp Aurora

Submittal Date: Sat Apr 06 13:52:11 EDT 2013

Copyright Assignment

I, Paul Campbell, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Paul Campbell, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 116-NFPA 70E-2013 [ Section No. 130.2(A)(4) ] 

(4)  Normal Operation.
Normal operation of energized electric equipment shall be permitted where 
when all of the following conditions are satisfied:

(1) The equipment is properly installed

(2) The equipment is properly maintained

(3) The equipment doors are closed and secured

(4) All equipment covers are in place and secured

(5) There is no evidence of impending failure

Informational Note 1 : The phrase normal operation means an 
operation that is in accordance with the manufacturer’s 
recommendations.

Informational Note 2: The phrase properly installed means that the equipment is 
installed in accordance with applicable industry codes and standards and the manufacturer's
 recommendations.  The phrase properly maintained means that the equipment has been 
maintained in accordance with the manufacturer's  recommendations and applicable industry 
codes and standards.  The phrase evidence of impending failure means that there is evidence 
such as arcing, overheating, loose or bound equipment parts, visible damage, or deterioration.

Statement of Problem and Substantiation for Public Comment 

1. In order to provide clarity the First Revision should have included an explanation of what 
constitutes “normal operation.”
2. Additionally, this requirement is relevant only if the electrical equipment is energized.  
Therefore, the qualifier “energized” should have been used with the phrase “electrical 
equipment.”  
3. The word “when” is a more appropriate term than “where.”
See Palmer L. Hickman First Revision ballot comment on FR-74.

Submitter Information Verification 

Submitter Full Name: Mike Doherty

Organization: Powertel Utilities Contractors

Affilliation: CSA Z462 Technical Committee

Submittal Date: Wed Apr 24 11:30:47 EDT 2013
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Copyright Assignment

I, Mike Doherty, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Mike Doherty, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 172-NFPA 70E-2013 [ Section No. 130.2(A)(4) ] 

(4)  Normal Operation.
Normal operation of electric equipment shall be permitted where all of the 
following conditions are satisfied:

(1) The equipment is properly installed

(2) The equipment is properly maintained

(3) The equipment doors are closed and secured

(4) All equipment covers are in place and secured

(5) There is no evidence of impending failure

Informational Note: The phrase properly installed means that the 
equipment is installed in accordance with applicable industry codes and 
standards and the manufacturer's  recommendations.  The phrase 
properly maintained means that the equipment has been maintained in
accordance with the manufacturer's  recommendations and applicable 
industry codes and standards.  The phrase evidence of impending 
failure means that there is evidence such as arcing, overheating, loose 
or bound equipment parts, visible damage, or deterioration.

Statement of Problem and Substantiation for Public Comment 

This section should not even be in this standard.  This is a loop hole you can fly a 747 
through.   Any person who walks up to a piece of electrical equipment cannot determine if 
the items are listed. It would also be very unlikely the person would know if a piece of 
equipment is about fail. New equipment fails. Exactly how do you tell if the equipment is 
about to fail?  I have been doing electrical work for a really long time and I can't tell.  No 
one can tell if the equipment has been properly maintained.  It may look clean or have new 
paint, that doesn't mean it has been properly maintained.  Should the person review the 
maintenance records before determining this.  If we have to have an Informational Npte to 
explain what is meant by the requirement then it is not a very good requirement.  This 
section essentially voids all of the lessons learned through fatalities  and injuries associate 
withe electrical equipment failures.  Electrical equipment installed to all applicable codes, 
well maintained, with the doors closed and secured has failed and injured people.  Do we 
really have to learn these lessons again?

Submitter Information Verification 

Submitter Full Name: Danny Liggett

Organization: The DuPont Company, Inc.

Affilliation: Self

Submittal Date: Sun Apr 28 17:12:44 EDT 2013

Copyright Assignment

I, Danny Liggett, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.
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By checking this box I affirm that I am Danny Liggett, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 52-NFPA 70E-2013 [ Section No. 130.2(A)(4) ] 

(4)  Normal Operation.
Normal operation of electric equipment shall be permitted where all of the 
following conditions are satisfied:

(1) The equipment is properly installed

(2) The equipment is properly maintained

(3) The equipment doors are closed and secured

(4) All equipment covers are in place and secured

(5) There is no evidence of impending failure

Informational Note: The phrase properly installed means that the 
equipment is installed in accordance with applicable industry codes and 
standards and the manufacturer's  recommendations.  The phrase 
properly maintained means that the equipment has been maintained in
accordance with the manufacturer's  recommendations and applicable 
industry codes and standards.  The phrase evidence of impending 
failure means that there is evidence such as arcing, overheating, loose 
or bound equipment parts, visible damage, or deterioration.

Statement of Problem and Substantiation for Public Comment 

I agree with everything about the intent of this section. The informatinal note clearly 
delineates all of the subclauses. However the term <normal operation", the most critical 
term, is undefined. Proposal here is either to delete this section entirely or supply a 
definition. A separate submittal provides a definition for the definitions section since the 
term reappears again in the tables in section 130.

Submitter Information Verification 

Submitter Full Name: Paul Campbell

Organization: PotashCorp Aurora

Submittal Date: Sat Apr 06 08:46:18 EDT 2013

Copyright Assignment

I, Paul Campbell, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Paul Campbell, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 8-NFPA 70E-2013 [ Section No. 130.2(A)(4) ] 

(4)  Normal Operation.
Normal operation of electric equipment shall be permitted where the 
employer or the equipment owner can demonstrsate that all of the following 
conditions are satisfied:

(1) The equipment is properly installed

(2) The equipment is properly maintained

(3) The equipment doors are closed and secured

(4) All equipment covers are in place and secured

(5) There is no evidence of impending failure

(6) A marking indicating that a maintenance inspection has been performed 
is displayed on the outer cover or door.

Informational Note: The phrase properly installed means that the equipment is installed 
in accordance with applicable industry codes and standards and the manufacturer's 
 recommendations.  The phrase properly maintained means that the equipment has been 
maintained in accordance with the manufacturer's  recommendations and applicable industry 
codes and standards.  The phrase evidence of impending failure means that there is evidence 
such as arcing, overheating, loose or bound equipment parts, visible damage, or deterioration.

Statement of Problem and Substantiation for Public Comment 

Document clarity

Related Items from the Public Input Stage for This Document

Related Item

First Revision No. 74-NFPA 70E-2012 [Section No. 130.2(A)(3)]

Submitter Information Verification 

Submitter Full Name: Drake Drobnick
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Submittal Date: Mon Mar 11 21:49:12 EDT 2013

Copyright Assignment

I, Drake Drobnick, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Drake Drobnick, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 85-NFPA 70E-2013 [ Section No. 130.2(A)(4) ] 

(4)  Normal Operation.
Normal operation of electric equipment shall be permitted where where the 
employer can demonstrate that all of the following conditions are satisfied:

(1) The equipment is properly installed

(2) The equipment is properly maintained

(3) The equipment doors are closed and secured

(4) All equipment covers are in place and secured

(5) There is no evidence of impending failure

Informational Note: The phrase properly installed means that the equipment is installed 
in accordance with applicable industry codes and standards and the manufacturer's 
 recommendations.  The phrase properly maintained means that the equipment has been 
maintained in accordance with the manufacturer's  recommendations and applicable industry 
codes and standards.  The phrase evidence of impending failure means that there is evidence 
such as arcing, overheating, loose or bound equipment parts, visible damage, or deterioration.

Statement of Problem and Substantiation for Public Comment 

This Public Comment was developed by Jim Dollard, Daleep Mohla, Dennis Neitzel, Vince 
Saporita and James White.
This proposed revision correlates with the existing requirements in (A) (1) and (2) .

Submitter Information Verification 

Submitter Full Name: Daleep Mohla

Organization: DCM Electrical Consulting Serv
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Copyright Assignment

I, Daleep Mohla, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Daleep Mohla, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 10-NFPA 70E-2013 [ Section No. 130.2(B)(1) ] 

(1)  When Required.
When working within the restricted approach boundary of with exposed 
energized electrical conductors or circuit parts that are not placed in an 
electrically safe work condition [for the reasons of additional hazards or 
increased risk or infeasibility per 130.2(A), 130.2(A)(2) and 130.2(A)(3)] or 
where the employee interacts with the equipment where conductors or circuit 
parts are not exposed but an increased risk of injury from an exposure to an 
arc flash hazard exists , work to  work to be performed shall be considered 
energized electrical work and shall be performed by written permit only.

Statement of Problem and Substantiation for Public Comment 

An energized work permit should be required when justified energized work is performed, 
not based upon boundaries or interaction.   

Related Items from the Public Input Stage for This Document

Related Item
First Revision No. 75-NFPA 70E-2012 [Section No. 130.2(B)(1)]

Submitter Information Verification 

Submitter Full Name: Drake Drobnick

Organization: [ Not Specified ]

Submittal Date: Mon Mar 11 22:06:13 EDT 2013

Copyright Assignment

I, Drake Drobnick, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Drake Drobnick, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 117-NFPA 70E-2013 [ Section No. 130.2(B)(1) ] 

(1)

When Required. An energized electrical work permit shall be required under 
the following conditions:

When working 
(a) When work is performed within the restricted approach boundary of 
exposed energized electrical conductors or circuit parts that are not placed in 
an electrically safe work condition

[
for the reasons of additional hazards or increased risk or infeasibility

per 
in accordance with 130.2(A) (1) , 130.2(A)(2) and 130.2(A)(3)

] or where 
; or

(b) When the employee interacts with the equipment 
where
when conductors or circuit parts are not exposed but an increased 
risk
likelihood of injury from an exposure to an arc flash hazard exists
, work to be performed shall be considered energized electrical work and shall 
be performed by written permit only
.

Statement of Problem and Substantiation for Public Comment 

1. The First Revision should have restructured 130.2(B)(1) for clarity.  
2. The term “where” in the middle of the paragraph should have been changed to “when” 
for grammatical accuracy.
3. The phrase ”an increased risk of injury from an exposure to” in the end of the paragraph 
should have been revised to “an increased likelihood of injury from an exposure to” to 
correlate to other revisions made as recommended by the Hazard and Risk Ad Hoc Task 
Group.
See Palmer L. Hickman First Revision ballot comment on FR-75.

Submitter Information Verification 

Submitter Full Name: Mike Doherty

Organization: Powertel Utilities Contractors

Affilliation: CSA Z462 Technical Committee

Submittal Date: Wed Apr 24 11:34:26 EDT 2013
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I, Mike Doherty, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Mike Doherty, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 173-NFPA 70E-2013 [ Section No. 130.2(B)(1) ] 

There were 2 instances of an item with a unique ID. Only one should exist. ID 
= /TerraView/Content/70E-2012.ditamap/2/C1367186971154.xml:=content@/*[2]

Statement of Problem and Substantiation for Public Comment 

Each year there are about 150-200 electrical fatalities and there are about 4000 arc flash 
burn injuries.  It is imperative that there be a requirement for an  energized electrical work 
permit for work within the arc flash boundary of exposed energized conductors. No 
substantiation has been provided for the removal of this requirement. The Committee 
Statement says this change was made to align with 130.2 but this does not align the two 
sections. It clearly states in 130.2 (3) an electrically safe work condition will be established 
if a person is within the arc flash boundary of exposed energized conductors. 

Submitter Information Verification 

Submitter Full Name: Danny Liggett

Organization: The DuPont Company, Inc.

Affilliation: Self

Submittal Date: Sun Apr 28 18:09:31 EDT 2013

Copyright Assignment

I, Danny Liggett, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Danny Liggett, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 86-NFPA 70E-2013 [ Section No. 130.2(B)(1) ] 

(1)  When Required.
When working within the restricted approach boundary of or less than 12 
inches (300 mm) of exposed energized electrical conductors or circuit parts 
that are not placed in an electrically safe work condition [for the reasons of 
additional hazards or increased risk or infeasibility per 130.2(A), 130.2(A)(2) 
and 130.2(A)(3)] or where the employee interacts with the equipment where 
conductors or circuit parts are not exposed but an increased risk of injury 
from an exposure to an arc flash hazard exists, work to be performed shall be 
considered energized electrical work and shall be performed by written permit
only.

Statement of Problem and Substantiation for Public Comment 

This Public Comment was developed by Jim Dollard, Daleep Mohla, Dennis Neitzel, Vince 
Saporita and James White.
This proposed revision is necessary because Table 130.4 ( C) (a)  and (b) do not provide 
the users of the standard with a restricted approach boundary distance for 300 Volts or 
less. 

Submitter Information Verification 

Submitter Full Name: Daleep Mohla

Organization: DCM Electrical Consulting Serv

Submittal Date: Tue Apr 16 13:56:40 EDT 2013

Copyright Assignment

I, Daleep Mohla, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Daleep Mohla, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 9-NFPA 70E-2013 [ Section No. 130.2(B)(1) ] 

(1)  When Required.
When working within the restricted approach boundary of exposed energized 
electrical conductors or circuit parts that are not placed in an electrically safe 
work condition [for the reasons of additional hazards or increased risk or 
infeasibility per 130.2(A), 130.2(A)(2) and 130.2(A)(3)] or where the employee 
interacts with the equipment where conductors or circuit parts are not 
exposed but an increased risk of injury from an exposure to an arc flash 
hazard exists , or the employee is within the arc flash boundary of exposed 
energized conductors or circuit parts, work to be performed shall be 
considered energized electrical work and shall be performed by written permit
only.

Statement of Problem and Substantiation for Public Comment 

Document consistency with 130.2. See FR-72 

Related Items from the Public Input Stage for This Document

Related Item
First Revision No. 75-NFPA 70E-2012 [Section No. 130.2(B)(1)]

Submitter Information Verification 

Submitter Full Name: Drake Drobnick

Organization: [ Not Specified ]

Submittal Date: Mon Mar 11 21:57:50 EDT 2013

Copyright Assignment

I, Drake Drobnick, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Drake Drobnick, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 118-NFPA 70E-2013 [ Section No. 130.2(B)(2) ] 

(2)  Elements of Work Permit.
The energized electrical work permit shall include, but not be limited to, the 
following items: 

(1) Description of the circuit and equipment to be worked on and their 
location

(2) Justification for why the work must be performed in an energized 
condition [see 130.2(A)]

(3) Description of the safe work practices to be employed [see 130.3(B)]

(4) Results of the shock risk assessment[see 130.4(A)]

a. Voltage to which personnel will be exposed

b. Limited approach boundary [see 130.4(B).,Table 130.4(C)(a), and 
Table 130.4(C)(b)]

c. Restricted approach boundary [see 130.4(B) and Table 130.4(C)
(a) and Table 130.4(C)(b)]

d. Necessary personal and other protective equipment to safely 
perform the assigned task [see 130.4(C), 130.7(C)(1) through (C)
(16), Table 130.7(C)(15)(A)(a) , and Table 130.7(C)(16), and 130.7
(D)]

(5) Results of the arc flash risk assessment[see 130.5]

a. Available incident energy or arc flash PPE category[see 130.5]

b. Necessary personal protective equipment toto protect against the 
hazard. [see 130.5(C), 130.7(C)(1) through (C)(16), Table 130.7
(C)(15)(A)(a), and Table 130.7(C)(16), and 130.7(D)]

c. Arc flash boundary [see 130.5(A)]

(6) Means employed to restrict the access of unqualified persons from the 
work area [see 130.3(A)]

(7) Evidence of completion of a job briefing, including a discussion of any 
job-specific hazards [see 110.1(G)]

(8) Energized work approval (authorizing or responsible management, 
safety officer, or owner, etc.) signature(s) 

Informational Note: For an example of an acceptable energized 
work permit, see Figure J.1.

Statement of Problem and Substantiation for Public Comment 

The First Revision should have added voltage to the list items in 130.2(B)(2)(4) to correlate 
to 130.4.  See Palmer L Hickman First Revision ballot comment on FR-76.
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Submitter Full Name: Mike Doherty
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Submittal Date: Wed Apr 24 11:37:41 EDT 2013

Copyright Assignment
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full rights in copyright in this Public Comment (including both the Proposed Change and the Statement of
Problem and Substantiation). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

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

Page 149 of 576National Fire Protection Association Report

5/13/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...

Page 186 of 621



Public Comment No. 174-NFPA 70E-2013 [ Section No. 130.2(B)(2) ] 

(2)  Elements of Work Permit.
The energized electrical work permit shall include, but not be limited to, the 
following items: 

(1) Description of the circuit and equipment to be worked on and their 
location

(2) Justification for why the work must be performed in an energized 
condition [see 130.2(A)]

(3) Description of the safe work practices to be employed [see 130.3(B)]

(4) Results of the shock risk assessment[see 130.4(A)]

a. Limited approach boundary [see 130.4(B).,Table 130.4(C)(a), and 
Table 130.4(C)(b)]

b. Restricted approach boundary [see 130.4(B) and Table 130.4(C)
(a) and Table 130.4(C)(b)]

c. Prohibited approach boundary [see 130.4(B) and Table 130.4(C)
(a) and Table 130.4(C)(b)]

d. Necessary personal and other protective equipment to safely 
perform the assigned task [see 130.4(C), 130.7(C)(1) through (C)
(16), Table 130.7(C)(15)(A)(a) , and Table 130.7(C)(16), and 130.7
(D)]

(5) Results of the arc flash risk assessment[see 130.5]

a. Available incident energy or arc flash PPE category[see 130.5]

b. Necessary personal protective equipment toto protect against the 
hazard. [see 130.5(C), 130.7(C)(1) through (C)(16), Table 130.7
(C)(15)(A)(a), and Table 130.7(C)(16), and 130.7(D)]

c. Arc flash boundary [see 130.5(A)]

(6) Means employed to restrict the access of unqualified persons from the 
work area [see 130.3(A)]

(7) Evidence of completion of a job briefing, including a discussion of any 
job-specific hazards [see 110.1(G)]

(8) Energized work approval (authorizing or responsible management, 
safety officer, or owner, etc.) signature(s) 

Informational Note: For an example of an acceptable energized 
work permit, see Figure J.1.

Statement of Problem and Substantiation for Public Comment 

Removal of the Prohibited approach boundar yi s not appropriate.  See my comments in 
PC-142-NFPA 70E-2012
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Submitter Full Name: Danny Liggett

Organization: The DuPont Company, Inc.

Affilliation: Self

Submittal Date: Sun Apr 28 18:25:55 EDT 2013

Copyright Assignment

I, Danny Liggett, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Danny Liggett, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 11-NFPA 70E-2013 [ Section No. 130.2(B)(3) ] 

(3)  Exemptions to Work Permit.
An energized electrical work permit shall not be required if a qualified person 
is provided with and uses appropriate safe work practices and personal 
protective equipment (PPE) in accordance with Chapter 1 under any of the 
following conditions:

Testing, troubleshooting,

and voltage measuring

Thermography and visual inspections if the restricted approach boundary is 
not crossed

•

Access to and egress from an area with energized electrical equipment if no 
electrical work is performed and the restricted approach boundary is not 
crossed

•

General housekeeping and miscellaneous non-electrical tasks if the restricted 
approach boundary is not crossed

•

Where the employer’s arc flash risk assessment required by 130.5 identifies 
no arc flash hazards

•

Informational Note 1.: See Table 130.7(C)(15)(a) for more examples of 
tasks for which there are no arc flash hazards.
Informational Note 2.: Where the risk assessment identifies no arc 
flash hazards, there is no arc flash boundary.

Thermography, and voltage measuring

Statement of Problem and Substantiation for Public Comment 

Removed boundary requirements as these exemptions are task based.  The standard 
already has requirements when using conductive objects.  We do not require a permit for 
direct contact while voltage testing even though this task is both a possible shock hazard 
and arc flash initiator.

Related Items from the Public Input Stage for This Document

Related Item

First Revision No. 77-NFPA 70E-2012 [Section No. 130.2(B)(3)]

First Revision No. 77-NFPA 70E-2012 [Section No. 130.2(B)(3)]

First Revision No. 77-NFPA 70E-2012 [Section No. 130.2(B)(3)]

Submitter Information Verification 

Submitter Full Name: Drake Drobnick
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Submittal Date: Mon Mar 11 22:15:04 EDT 2013
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Copyright Assignment

I, Drake Drobnick, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Drake Drobnick, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 132-NFPA 70E-2013 [ Section No. 130.2(B)(3) ] 

(3)  Exemptions to Work Permit.
An energized electrical work permit shall not be required if a qualified person 
is provided with and uses appropriate safe work practices and personal 
protective equipment (PPE) in accordance with Chapter 1 under any of the 
following conditions: 

(1) Testing, troubleshooting, and voltage measuring

(2) Thermography and visual inspections if the restricted approach 
boundary is not crossed

(3) Access to and egress from an area with energized electrical equipment 
if no electrical work is performed and the restricted  approach boundary 
is not crossed

(4) General housekeeping and miscellaneous non-electrical tasks if the 
restricted approach boundary is not crossed or, for unqualified persons,
the limited approach boundary

(5) Where the employer’s arc flash risk assessment required by 130.5 
identifies no arc flash hazards

Informational Note 1.: See Table 130.7(C)(15)(a) for more examples of tasks for which 
there are no arc flash hazards.

Informational Note 2.: Where the risk assessment identifies no arc flash hazards, there 
is no arc flash boundary.

Statement of Problem and Substantiation for Public Comment 

Document clarity

Related Items from the Public Input Stage for This Document

Related Item
First Revision No. 77-NFPA 70E-2012 [Section No. 130.2(B)(3)]

Submitter Information Verification 

Submitter Full Name: Drake Drobnick

Organization: [ Not Specified ]

Submittal Date: Fri Apr 26 14:36:47 EDT 2013

Copyright Assignment

I, Drake Drobnick, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.
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By checking this box I affirm that I am Drake Drobnick, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 175-NFPA 70E-2013 [ Section No. 130.2(B)(3) ] 

(3)  Exemptions to Work Permit.
An energized electrical work permit shall not be required if a qualified person 
is provided with and uses appropriate safe work practices and personal 
protective equipment (PPE) in accordance with Chapter 1 under any of the 
following conditions: 

(1) Testing, troubleshooting, and voltage measuring

(2) Thermography and visual inspections if the restricted approach 
boundary is not crossed

(3) Access to and egress from an area with energized electrical equipment 
if no electrical work is performed and the restricted  approach boundary 
is not crossed

(4) General housekeeping and miscellaneous non-electrical tasks if the 
restricted approach boundary is not crossed

(5)

(6) Where the employer’s arc flash risk assessment required by 130.5 
identifies no arc flash hazards and the restricted approach boundary is 
not corssed

Informational Note 1.: See Table 130.7(C)(15)(a) for more examples of tasks for which 
there are no arc flash hazards.

Informational Note 2.: Where the risk assessment identifies no arc flash hazards, there 
is no arc flash boundary.

Statement of Problem and Substantiation for Public Comment 

Deletion of the housekeeping exception is needed.  Non-electrical tasks within the limited 
approach boundary set conditions where personnel are not focusing on the electrical 
hazards.  Their mind is on task as it should.  In there situations special attention needs to 
be given to the hazards.  This cna only be achieved through a permitting process.

Addition of the text at the end of item 5 is needed to clarify that there is still a shock hazard 
to be dealt with

Submitter Information Verification 

Submitter Full Name: Danny Liggett

Organization: The DuPont Company, Inc.

Affilliation: Self

Submittal Date: Sun Apr 28 18:29:03 EDT 2013
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full rights in copyright in this Public Comment (including both the Proposed Change and the Statement of 
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in any publication of the NFPA in which this Public Comment in this or another similar or derivative form is 
used. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.
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By checking this box I affirm that I am Danny Liggett, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 53-NFPA 70E-2013 [ Section No. 130.2(B)(3) ] 

(3)  Exemptions to Work Permit.
An energized electrical work permit shall not be required if a qualified person 
is provided with and uses appropriate safe work practices and personal 
protective equipment (PPE) in accordance with Chapter 1 under any of the 
following conditions: 

(1) Testing, troubleshooting, and voltage measuring

(2) Thermography and visual inspections if the restricted approach 
boundary is not crossed

(3) Access to and egress from an area with energized electrical equipment 
if no electrical work is performed and the restricted  approach boundary 
is not crossed

(4) General housekeeping and miscellaneous non-electrical tasks if the 
restricted approach boundary is not crossed

(5) Where the employer’s arc flash risk assessment required by 130.5
identifies no arc flash hazards a tolerable level of risk for electrical 
hazards without PPE

Informational Note 1.: See Table 130.7(C)(15)(a) for more examples of tasks for which 
there are no arc flash hazards.

Informational Note 2.: Where the risk assessment identifies no arc flash hazards, there 
is no arc flash boundary.

Informational Note 3: Where there are no exposed conductors within 
the limited approach boundaries, there are no shock hazards. When 
there are no exposed conductors within the restricted approach 
boundary although there may be a small risk to unqualified personnel 
provided that proper methods are in place to restrict access by such 
personnel which may be addressed by administrative procedures, there 
are no shock hazards.

Statement of Problem and Substantiation for Public Comment 

Past complaints about section 130.1 is that it only considered shock hazards. This section 
goes to the other extreme of considering only arc flash hazards. BOTH shock and arc flash 
must be considered. One caveat to the two-boundary shock hazard rule is that under 
current (2012) version of NFPA 70E, an unusual situation arises occasionally such as 
when working on de-energized 120 V controls. The restricted approach boundary is "avoid 
contact" but unqualified personnel must be restricted to 10 feet of clearance. A greater 
hazard may exist in operating the circuit breaker on a panelboard where the arc flash risk is 
much larger than that of a small 120 V control system disconnect. Under 2012 guidance 
this condition would require an energized work permit process. The 1st draft proposal 
would not require a permit nor would it require restricted access to unqualified personnel. 
The revised section essentially gives the employer the flexibility to implement policies and 
procedures which address the need for restricted access without requiring an energized 
work permit to be completed on every task where the risks are negligible and still address 
both shock and arc flash hazards, which is clearly the intent.
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Public Comment No. 87-NFPA 70E-2013 [ Section No. 130.2(B)(3) ] 

(3)  Exemptions to Work Permit.
An energized electrical work permit shall not be required if a qualified person 
is provided with and uses appropriate safe work practices and personal 
protective equipment (PPE) in accordance with Chapter 1 under any of the 
following conditions: 

(1) Testing, troubleshooting, and voltage measuring

(2) Thermography and visual inspections if the restricted approach 
boundary is not crossed

(3) Access to and egress from an area with energized electrical equipment 
if no electrical work is performed and the restricted  approach boundary 
is not crossed

(4) General housekeeping and miscellaneous non-electrical tasks if the
restricted by unqualified person(s), if the limited approach boundary is 
not crossed

(5) Where the employer’s arc flash risk assessment required by 130.5 
identifies no arc flash hazards

Informational Note 1.: See Table 130.7(C)(15)(a) for more examples of tasks for which 
there are no arc flash hazards.

Informational Note 2.: Where the risk assessment identifies no arc flash hazards, there 
is no arc flash boundary.

Statement of Problem and Substantiation for Public Comment 

This Public Comment was developed by Jim Dollard, Daleep Mohla, Dennis Neitzel, Vince 
Saporita and James White.
This proposed revision addresses the need to permit general housekeeping by unqualified 
persons.  The approach boundary has been revised to restrict access by unqualified 
persons to limited approach boundary. 

Submitter Information Verification 
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Copyright Assignment

I, Daleep Mohla, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Daleep Mohla, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 102-NFPA 70E-2013 [ Section No. 130.3(A) 

[Excluding any Sub-Sections] ]

Safety-related work practices shall be used to safeguard employees from 
injury while they are exposed to electrical hazards from electrical conductors 
or circuit parts that are or can become energized. The specific safety-related 
work practices shall be consistent with the electrical hazards and the 
associated risk. Appropriate safety-related work practices shall be determined 
before any person is exposed to the electrical hazards involved by using both 
shock hazard analysis risk assessment and arc flash hazard analysis risk 
assessment .  Only qualified persons shall be permitted to work on electrical 
conductors or circuit parts that have not been put into an electrically safe work
condition..

Statement of Problem and Substantiation for Public Comment 

This comment replaces "hazard analysis" with "risk assessment" in two places in 130.3(A).  
This will make the terminology consistent with the changes currently being accepted by the 
hazard/risk task group.

Submitter Information Verification 

Submitter Full Name: Rodney West

Organization: Square D Company/Schneider Electric

Submittal Date: Mon Apr 22 09:59:32 EDT 2013

Copyright Assignment

I, Rodney West, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Rodney West, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 119-NFPA 70E-2013 [ Section No. 130.3(A) 

[Excluding any Sub-Sections] ]

Safety-related work practices shall be used to safeguard employees from 
injury while they are exposed to electrical hazards from electrical conductors 
or circuit parts that are or can become energized. The specific safety-related 
work practices shall be consistent with the electrical hazards and the 
associated risk. Appropriate safety-related work practices shall be determined 
before any person is exposed to the electrical hazards involved by using both 
shock hazard analysis risk assessment and arc flash hazard analysis risk 
assessment .  Only qualified persons shall be permitted to work on electrical 
conductors or circuit parts that have not been put into an electrically safe work
condition..

Statement of Problem and Substantiation for Public Comment 

First Revision errata: This section should have been revised to refer to “shock risk 
assessment” and “arc flash risk assessment” in accordance with the global revisions to the 
phrases “shock hazard analysis” and “arc flash hazard analysis.”  See also Palmer L. 
Hickman First Revision ballot comment on FR-80.

Submitter Information Verification 

Submitter Full Name: Mike Doherty

Organization: Powertel Utilities Contractors

Affilliation: CSA Z462 Technical Committee

Submittal Date: Wed Apr 24 11:41:43 EDT 2013

Copyright Assignment

I, Mike Doherty, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Mike Doherty, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 176-NFPA 70E-2013 [ Section No. 130.3(A) 

[Excluding any Sub-Sections] ]

Safety-related work practices shall be used to safeguard employees from 
injury while they are exposed to electrical hazards from electrical conductors 
or circuit parts that are or can become energized. The specific safety-related 
work practices shall be consistent with the electrical hazards nature and 
extent of the associated risk electrical hazards . Appropriate safety-related
work practices shall be determined before any person is exposed to the
electrical hazards involved by using both shock hazard analysis and arc flash
hazard analysis.  Only qualified persons shall be permitted to work on
electrical conductors or circuit parts that have not been put into an electrically 
safe work condition..

Statement of Problem and Substantiation for Public Comment 

The existing language was correct.  The safety related work practices need to be 
appropriate for the hazard not the risk.  Once again we are losing sight of the hazard.  We 
protect against the hazard.  We determine the acceptable level of risk.  The safe work 
practice is aligned with the hazard.

Submitter Information Verification 

Submitter Full Name: Danny Liggett

Organization: The DuPont Company, Inc.

Affilliation: Self

Submittal Date: Sun Apr 28 18:36:16 EDT 2013

Copyright Assignment

I, Danny Liggett, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Danny Liggett, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 120-NFPA 70E-2013 [ Section No. 130.4 ] 

130.4  Approach Boundaries to Energized Electrical Conductors or Circuit 
Parts for Shock Protection.
(A)  Shock Hazard Analysis.

A shock risk assessment shall determine the voltage to which personnel will 
be exposed, the boundary requirements, and the personal protective 
equipment necessary in order to minimize the possibility of electric shock to
personnel.

(B)  Shock Protection Boundaries.
The shock protection boundaries identified as limited approach

boundaryand 
boundary, restricted approachboundary and prohibited approach 
boundary shall be applicable where approaching personnel are 
exposed to energized electrical conductors or circuit parts. Table
130.4(C)(a) shall be used for the distances associated with various ac 
system voltages. Table 130.4(C)(b) shall be used for the distances 
associated with various dc system voltages.

Informational Note: In certain instances, the arc flash boundary 
might be a greater distance from the energized electrical 
conductors or circuit parts than the limited approach boundary. 
The shock protection boundaries and the arc flash boundary are
independent of each other.

(C)

Approach to Exposed Energized Electrical Conductors or Circuit Parts 
Operating at 50 Volts or More.
Limited Approach Boundary

(1) Approach by Unqualified Persons. Unless permitted by 130.4(C)(3), no 
unqualified person shall be permitted to approach nearer than the limited 
approach boundary of energized conductors and circuit parts.

(2) Working At or Close to the Limited Approach Boundary. Where one or 
more unqualified persons are working at or close to the limited approach 
boundary, the designated person in charge of the work space where the 
electrical hazard exists shall advise the unqualified person(s) of the 
electrical hazard and warn him or her to stay outside of the limited approach 
boundary.

(3) Entering the Limited Approach Boundary. Where there is a need for an 
unqualified person(s) to cross the limited approach boundary, a qualified 
person shall advise him or her of the possible hazards and continuously 
escort the unqualified person(s) while inside the limited approach boundary. 
Under no circumstance shall the escorted unqualified person(s) be 
permitted to cross the restricted approach boundary.

(D) Restricted Approach Boundary.
No qualified person shall approach or take any conductive object 
closer to exposed energized electrical conductors or circuit parts 
operating at 50 volts or more than the restricted approach boundary 
set forth in Table 130.4(C)(a) and Table 130.4(C)(b) , unless one 
of the following conditions applies: 
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(1) The qualified person is insulated or guarded from the 
energized electrical conductors or circuit parts operating at 50 
volts or more. Insulating gloves or insulating gloves and 
sleeves are considered insulation only with regard to the 
energized parts upon which work is being performed. If there 
is a need for an uninsulated part of the qualified person’s 
body to

contact exposed energized conductors or circuit parts

(1) cross the restricted approach boundary , a combination 
of 130.4(

C

(1) D )(1), 130.4(

C

(1) D )(2), and 130.4(

C

(1) D )(3) shall be used to protect the uninsulated body 
parts.

(2) The energized electrical conductors or circuit part 
operating at 50 volts or more are insulated from the 
qualified person and from any other conductive object
at a different potential.

(3) The qualified person is insulated from any other 
conductive object

(4) The restricted approach boundary in Table 130.4(C)(a)
and Table 130.4(C)(b) is “not specified.”

(E) Prohibited Approach Boundary. 

The qualified person shall avoid crossing the prohibited 
approach boundary with any part of their body.

Table 130.4(C)(a) Approach Boundaries to Energized Electrical 
Conductors or Circuit Parts for Shock Protection for Alternating-
Current Systems (All dimensions are distance from energized 
electrical conductor or circuit part to employee.)
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(1) (2) (3) (4)

Limited Approach 
Boundary b

Restricted
Approach 
Boundary b ;
Includes 
Inadvertent 
Movement Adder

(5)

Prohibited 
Approach 
Boundary b

Nominal
System 
Voltage 
Range, 

Phase to 
Phase a

Exposed
Movable 

Conductor c

Exposed
Fixed 
Circuit 
Part

<50 V Not specified
Not
specified

Not specified -
Not specified

50 V–300 V
3.0 m (10 ft 0 
in.)

1.0 m (3 ft 
6 in.)

Avoid contact -
Avoid contact

301 V–750 V 3.0 m (10 ft 0 
in.)

1.0 m (3 ft 
6 in.)

0.3 m (1 ft 0 in.) -
25 mm (0 ft 1 in.)

751 V–15 kV 3.0 m (10 ft 0 
in.)

1.5 m (5 ft 
0 in.)

0.7 m (2 ft 2 in.) -
0.2 m (0 ft 7 in.)

15.1 kV–36 
kV

3.0 m (10 ft 0 
in.)

1.8 m (6 ft 
0 in.)

0.8 m (2 ft 7 in.) -
0.3 m (0 ft 10 in.)

36.1 kV–46 
kV

3.0 m (10 ft 0 
in.)

2.5 m (8 ft 
0 in.)

0.8 m (2 ft 9 in.) -
0.4 m (1 ft 5 in.)

46.1 kV–72.5 
kV

3.0 m (10 ft 0 
in.)

2.5 m (8 ft 
0 in.)

1.0 m (3 ft 3 in.) -
0.7 m (2 ft 2 in.)

72.6 kV–121 
kV

3.3 m (10 ft 8 
in.)

2.5 m (8 ft 
0 in.)

1.0 m (3 ft 4 in.) -
0.8 m (2 ft 9 in.)

138 kV–145 
kV

3.4 m (11 ft 0 
in.)

3.0 m (10 ft 
0 in.)

1.2 m (3 ft 10 in.) -
1.0 m (3 ft 4 in.)

161 kV–169 
kV

3.6 m (11 ft 8 
in.)

3.6 m (11 ft 
8 in.)

1.3 m (4 ft 3 in.) -
1.1 m (3 ft 9 in.)

230 kV–242 
kV

4.0 m (13 ft 0 
in.)

4.0 m (13 ft 
0 in.)

1.7 m (5 ft 8 in.) -
1.6 m (5 ft 2 in.)

345 kV–362 
kV

4.7 m (15 ft 4 
in.)

4.7 m (15 ft 
4 in.)

2.8 m (9 ft 2 in.) -
2.6 m (8 ft 8 in.)

500 kV–550 
kV

5.8 m (19 ft 0 
in.)

5.8 m (19 ft 
0 in.)

3.6 m (11 ft 10 
in.) - 3.5 m (11 ft 4 
in.)

765 kV–800 
kV

7.2 m (23 ft 9 
in.)

7.2 m (23 ft 
9 in.)

4.9 m (15 ft 11 
in.) - 4.7 m (15 ft 5 
in.)

Note(1): For arc flash boundary, see 130.5(A).

Note (2): All dimensions are distance from exposed 
energized electrical conductors or circuit part to employee.

a For single-phase systems, select the range that is equal 
to the system’s maximum phase-to-ground voltage 
multiplied by 1.732.
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b See definition in Article 100 and text in 130.4(D)(2) and 
Annex C for elaboration.

c Exposed movable conductors describes a condition in 
which the distance between the conductor and a person is 
not under the control of the person. The term is normally 
applied to overhead line conductors supported by poles.

Table 130.4(C)(b) Approach Boundaries a to Energized 
Electrical Conductors or Circuit Parts for Shock Protection,
Direct-Current Voltage Systems

(1) (2) (3) (4)

Nominal
Potential 

Difference

Limited Approach 
Boundary

Restricted
Approach 
Boundary; 
Includes 

Inadvertent 
Movement Adder

(5)

Prohibited 
Approach
Boundary

Exposed
Movable 

Conductor *

Exposed
Fixed 

Circuit 
Part

<50 V Not specified
Not
specified

Not specified -
Not specified

50 V–300 V
3.0 m (10 ft 0 
in.)

1.0 m (3 ft 
6 in.)

Avoid contact -
 Avoid contact

301 V–1 kV
3.0 m (10 ft 0 
in.)

1.0 m (3 ft 
6 in.)

0.3 m (1 ft 0 in.) -
25 mm (0 ft 1 in.)

1.1 kV–5 kV
3.0 m (10 ft 0 
in.)

1.5 m (5 ft 
0 in.)

0.5 m (1 ft 5 in.) -
 0.1 m (0 ft 4 in.)

5 kV–15 kV
3.0 m (10 ft 0 
in.)

1.5 m (5 ft 
0 in.)

0.7 m (2 ft 2 in.) -
0.2 m (0 ft 7 in.)

15.1 kV–45 
kV

3.0 m (10 ft 0 
in.)

2.5 m (8 ft 
0 in.)

0.8 m (2 ft 9 in.) -
 0.4 m (1 ft 5 in.)

45.1 kV– 75 
kV

3.0 m (10 ft 0 
in.)

2.5 m (8 ft 
0 in.)

1.0 m (3 ft 2 in.) -
0.7 m (2 ft 1 in.)

75.1 kV–150 
kV

3.3 m (10 ft 8 
in.)

3.0 m (10 ft 
0 in.)

1.2 m (4 ft 0 in.) -
 1.0 m (3 ft 2 in.)

150.1 kV–250 
kV

3.6 m (11 ft 8 
in.)

3.6 m (11 ft 
8 in.)

1.6 m (5 ft 3 in.) -
1.5 m (5 ft 0 in.)

250.1 kV–500 
kV

6.0 m (20 ft 0 
in.)

6.0 m (20 ft 
0 in.)

3.5 m (11 ft 6 in.) -
 3.3 m (10 ft 10 
in.)

500.1 kV–800 
kV

8.0 m (26 ft 0 
in.)

8.0 m (26 ft 
0 in.)

5.0 m (16 ft 5 in.) -
5.0 m (16 ft 5 in.)

Note: All dimensions are distance from exposed 
energized electrical conductors or circuit parts to 
worker.

* Exposed movable conductor describes a condition in 
which the distance between the conductor and a person is 
not under the control of the person. The term is normally 
applied to overhead line conductors supported by poles.
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(D)  Approach by Unqualified Persons.
Unless permitted by 130.4(D) (2), no unqualified person shall be 
permitted to approach nearer than the limited approach boundary of 
energized conductors and circuit parts. 
(1)  Working At or Close to the Limited Approach Boundary.

Where one or more unqualified persons are working at or close to 
the limited approach boundary, the designated person in charge of
the work space where the electrical hazard exists shall advise the 
unqualified person(s) of the electrical hazard and warn him or her to 
stay outside of the limited approach boundary.

(2)  Entering the Limited Approach Boundary.
Where there is a need for an unqualified person(s) to cross the 
limited approach boundary, a qualified person shall advise him or 
her of the possible hazards and continuously escort the unqualified 
person(s) while inside the limited approach boundary. Under no
circumstance shall the escorted unqualified person(s) be permitted 
to cross the restricted approach boundary.

Statement of Problem and Substantiation for Public Comment 

1. If the prohibited approach boundary is deleted the document loses the important concept 
of arc-over distance as described in Annex C.  Although arc-over distances for voltages 
under 1000V might be not a significant safety issue, arc-over distances for voltages over 
1000V are an important safety consideration.  Rather than delete the prohibited approach 
boundary because the mandatory requirements do not seem to identify a use for this 
boundary, the First Revision should have clarified the use of the boundary by moving the 
non-mandatory text from Annex C.1.2.3(3) into Section 130.4.
2. The First Revision should have restructured this section for clarity. 
See Palmer L. Hickman First Revision ballot comment on FR-82 and FR-122.

Submitter Information Verification 

Submitter Full Name: Mike Doherty

Organization: Powertel Utilities Contractors

Affilliation: CSA Z462 Technical Committee

Submittal Date: Wed Apr 24 11:47:31 EDT 2013

Copyright Assignment

I, Mike Doherty, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Mike Doherty, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 248-NFPA 70E-2013 [ Section No. 130.4 ] 

130.4  Approach Boundaries to Energized Electrical Conductors or Circuit 
Parts for Shock Protection.
(A)  Shock Hazard Analysis.

A shock risk assessment shall determine the voltage to which personnel will 
be exposed, the boundary requirements, and the personal protective 
equipment necessary in order to minimize the possibility of electric shock to
personnel.

(B)  Shock Protection Boundaries.
The shock protection boundaries identified as limited approach 
boundaryand restricted approachboundary shall be applicable where 
approaching personnel are exposed to energized electrical conductors or 
circuit parts. Table 130.4(C)(a) shall be used for the distances associated 
with various ac system voltages. Table 130.4(C)(b) shall be used for the 
distances associated with various dc system voltages.

Informational Note: In certain instances, the arc flash boundary 
might be a greater distance from the energized electrical conductors 
or circuit parts than the limited approach boundary. The shock 
protection boundaries and the arc flash boundary are independent of 
each other.

(C)  Approach to Exposed Energized Electrical Conductors or Circuit 
Parts Operating at 50 Volts or More.
No qualified person shall approach or take any conductive object closer to 
exposed energized electrical conductors or circuit parts operating at 50 
volts or more than the restricted approach boundary set forth in Table
130.4(C)(a) and Table 130.4(C)(b) , unless one of the following conditions 
applies:

(1) The qualified person is insulated or guarded from the energized 
electrical conductors or circuit parts operating at 50 volts or 
more. Insulating gloves or insulating gloves and sleeves are 
considered insulation only with regard to the energized parts 
upon which work is being performed. If there is a need for an 
uninsulated part of the qualified person’s body to contact 
exposed energized conductors or circuit parts, a combination of 
130.4(C)(1), 130.4(C)(2), and 130.4(C)(3) shall be used to 
protect the uninsulated body parts.

(2) The energized electrical conductors or circuit part operating at 
50 volts or more are insulated from the qualified person and 
from any other conductive object at a different potential.

(3) The qualified person is insulated from any other conductive 
object

(4) The restricted approach boundary in Table 130.4(C)(a) and 
Table 130.4(C)(b) is “not specified.”

Do not eliminate the prohibited apporach boundary from Table 130.4(C)(a)

Table 130.4(C)(a) Approach Boundaries to Energized Electrical 
Conductors or Circuit Parts for Shock Protection for Alternating-Current 
Systems (All dimensions are distance from energized electrical conductor 
or circuit part to employee.)
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(1) (2) (3) (4)

Limited Approach 
Boundary b

Restricted Approach 
Boundary b ; Includes 
Inadvertent 
Movement Adder

Nominal
System Voltage 
Range, Phase 
to Phase a

Exposed
Movable 

Conductor c

Exposed
Fixed 

Circuit 
Part

<50 V Not specified
Not
specified Not specified

50 V–300 V 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 
in.) Avoid contact

301 V–750 V 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 
in.)

0.3 m (1 ft 0 in.)

751 V–15 kV 3.0 m (10 ft 0 in.)
1.5 m (5 ft 0 
in.) 0.7 m (2 ft 2 in.)

15.1 kV–36 kV 3.0 m (10 ft 0 in.)
1.8 m (6 ft 0 
in.) 0.8 m (2 ft 7 in.)

36.1 kV–46 kV 3.0 m (10 ft 0 in.)
2.5 m (8 ft 0 
in.) 0.8 m (2 ft 9 in.)

46.1 kV–72.5 kV 3.0 m (10 ft 0 in.) 2.5 m (8 ft 0 
in.)

1.0 m (3 ft 3 in.)

72.6 kV–121 kV 3.3 m (10 ft 8 in.) 2.5 m (8 ft 0 
in.)

1.0 m (3 ft 4 in.)

138 kV–145 kV 3.4 m (11 ft 0 in.)
3.0 m (10 ft 0 
in.) 1.2 m (3 ft 10 in.)

161 kV–169 kV 3.6 m (11 ft 8 in.) 3.6 m (11 ft 8 
in.) 1.3 m (4 ft 3 in.)

230 kV–242 kV 4.0 m (13 ft 0 in.) 4.0 m (13 ft 0 
in.)

1.7 m (5 ft 8 in.)

345 kV–362 kV 4.7 m (15 ft 4 in.) 4.7 m (15 ft 4 
in.)

2.8 m (9 ft 2 in.)

500 kV–550 kV 5.8 m (19 ft 0 in.)
5.8 m (19 ft 0 
in.) 3.6 m (11 ft 10 in.)

765 kV–800 kV 7.2 m (23 ft 9 in.)
7.2 m (23 ft 9 
in.) 4.9 m (15 ft 11 in.)

Note(1): For arc flash boundary, see 130.5(A).

Note (2): All dimensions are distance from exposed energized electrical 
conductors or circuit part to employee.

a For single-phase systems, select the range that is equal to the system’s 
maximum phase-to-ground voltage multiplied by 1.732.

b See definition in Article 100 and text in 130.4(D)(2) and Annex C for
elaboration.

c Exposed movable conductors describes a condition in which the 
distance between the conductor and a person is not under the control of the 
person. The term is normally applied to overhead line conductors supported 
by poles.
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Table 130.4(C)(b) Approach Boundaries a to Energized Electrical 
Conductors or Circuit Parts for Shock Protection, Direct-Current Voltage 
Systems

(1) (2) (3) (4)

Nominal
Potential 

Difference

Limited Approach Boundary Restricted Approach 
Boundary; Includes 

Inadvertent Movement 
Adder

Exposed
Movable 

Conductor *

Exposed
Fixed 

Circuit Part

<50 V Not specified Not specified Not specified

50 V–300 V 3.0 m (10 ft 0 in.)
1.0 m (3 ft 6 
in.) Avoid contact

301 V–1 kV 3.0 m (10 ft 0 in.)
1.0 m (3 ft 6 
in.) 0.3 m (1 ft 0 in.)

1.1 kV–5 kV 3.0 m (10 ft 0 in.)
1.5 m (5 ft 0 
in.) 0.5 m (1 ft 5 in.)

5 kV–15 kV 3.0 m (10 ft 0 in.)
1.5 m (5 ft 0 
in.) 0.7 m (2 ft 2 in.)

15.1 kV–45 kV 3.0 m (10 ft 0 in.)
2.5 m (8 ft 0 
in.) 0.8 m (2 ft 9 in.)

45.1 kV– 75 kV 3.0 m (10 ft 0 in.)
2.5 m (8 ft 0 
in.) 1.0 m (3 ft 2 in.)

75.1 kV–150 
kV 3.3 m (10 ft 8 in.)

3.0 m (10 ft 0 
in.) 1.2 m (4 ft 0 in.)

150.1 kV–250 
kV 3.6 m (11 ft 8 in.)

3.6 m (11 ft 8 
in.) 1.6 m (5 ft 3 in.)

250.1 kV–500 
kV 6.0 m (20 ft 0 in.)

6.0 m (20 ft 0 
in.) 3.5 m (11 ft 6 in.)

500.1 kV–800 
kV 8.0 m (26 ft 0 in.)

8.0 m (26 ft 0 
in.) 5.0 m (16 ft 5 in.)

Note: All dimensions are distance from exposed energized electrical 
conductors or circuit parts to worker.

* Exposed movable conductor describes a condition in which the distance 
between the conductor and a person is not under the control of the person. 
The term is normally applied to overhead line conductors supported by 
poles.

(D)  Approach by Unqualified Persons.
Unless permitted by 130.4(D) (2), no unqualified person shall be 
permitted to approach nearer than the limited approach boundary of 
energized conductors and circuit parts.
(1)  Working At or Close to the Limited Approach Boundary.

Where one or more unqualified persons are working at or close to 
the limited approach boundary, the designated person in charge of 
the work space where the electrical hazard exists shall advise the 
unqualified person(s) of the electrical hazard and warn him or her to 
stay outside of the limited approach boundary.

(2)  Entering the Limited Approach Boundary.
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Where there is a need for an unqualified person(s) to cross the 
limited approach boundary, a qualified person shall advise him or 
her of the possible hazards and continuously escort the unqualified 
person(s) while inside the limited approach boundary. Under no 
circumstance shall the escorted unqualified person(s) be permitted 
to cross the restricted approach boundary.

Additional Proposed Changes

File Name Description Approved

NFPAPublicCommentform_3.doc Table 130.4(C)(a)  Cover Sheet 

Statement of Problem and Substantiation for Public Comment 

The prohibited approach boundary and the restricted approach boundary are two different 
boundaries.  The risk within these two boundaries is not the same.  The risk of causing a 
shock or arc flash increases when one crosses the restricted approach boundary;  
however, the risk is different when one crosses the prohibited approach boundary. When 
one crosses the prohibited approach boundary the risk of an arc flash or shock is now 
100%.   The risk that exists in the prohibited approach boundary is the same as touching 
the energized part.  

One has added risk throughout the proposed NFPA 70E -2015 document.  It is not correct 
to assume the risk inside the restricted approach boundary and inside the prohibited 
approach boundary is the same.  The hazard may be the same but the risk is not the same.

Submitter Information Verification

Submitter Full Name: Daryld Crow

Organization: DRC Consulting, Ltd.

Submittal Date: Fri May 10 15:00:18 EDT 2013

Copyright Assignment

I, Daryld Crow, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Daryld Crow, and I agree to be legally bound by the above Copyright 
Assignment and the terms and conditions contained therein. I understand and intend that, by checking this box, 
I 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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Public Comment No. 25-NFPA 70E-2013 [ Section No. 130.4 ] 

130.4  Approach Boundaries to Energized Electrical Conductors or Circuit 
Parts for Shock Protection.
(A)  Shock Hazard Analysis.

A shock risk assessment shall determine the voltage to which personnel will 
be exposed, the boundary requirements, and the personal protective 
equipment necessary in order to minimize the possibility of electric shock to
personnel.

(B)  Shock Protection Boundaries.
The shock protection boundaries identified as limited approach 
boundaryand restricted approachboundary shall be applicable where 
approaching personnel are exposed to energized electrical conductors or 
circuit parts. Table 130.4(C)(a) shall be used for the distances associated 
with various ac system voltages. Table 130.4(C)(b) shall be used for the 
distances associated with various dc system voltages.

Informational Note: In certain instances, the arc flash boundary 
might be a greater distance from the energized electrical conductors 
or circuit parts than the limited approach boundary. The shock 
protection boundaries and the arc flash boundary are independent of 
each other.

(C)  Approach to Exposed Energized Electrical Conductors or Circuit 
Parts Operating at 50 Volts or More.
No qualified person shall approach or take any conductive object closer to 
exposed energized electrical conductors or circuit parts operating at 50 
volts or more than the restricted approach boundary set forth in Table
130.4(C)(a) and Table 130.4(C)(b) , unless one of the following conditions 
applies: 

(1) The qualified person is insulated or guarded from the energized 
electrical conductors or circuit parts operating at 50 volts or more. 
Insulating gloves or insulating gloves and sleeves are considered 
insulation only with regard to the energized parts upon which work is 
being performed. If there is a need for an uninsulated part of the 
qualified person’s body to contact exposed energized conductors or 
circuit parts, a combination of 130.4(C)(1), 130.4(C)(2), and 130.4(C)
(3) shall be used to protect the uninsulated body parts.

(2) The energized electrical conductors or circuit part operating at 50 volts 
or more are insulated from the qualified person and from any other 
conductive object at a different potential.

(3) The qualified person is insulated from any other conductive object

(4) The restricted approach boundary in Table 130.4(C)(a) and Table
130.4(C)(b) is “not specified.”

Table 130.4(C)(a) Approach Boundaries to Energized Electrical 
Conductors or Circuit Parts for Shock Protection for Alternating-Current 
Systems (All dimensions are distance from energized electrical conductor 
or circuit part to employee.)
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(1) (2) (3) (4)

Limited Approach 
Boundary b

Restricted Approach 
Boundary b ; Includes 
Inadvertent 
Movement Adder

Nominal
System 

Voltage Range, 
Phase to 
Phase a

Exposed
Movable 

Conductor c

Exposed
Fixed 
Circuit 
Part

<50 V Not specified
Not
specified Not specified

50 V–300 V 3.0 m (10 ft 0 in.)
1.0 m (3 ft 6 
in.) Avoid contact

301 V–750 V 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 
in.) 0.3 m (1 ft 0 in.)

751 V–15 kV 3.0 m (10 ft 0 in.) 1.5 m (5 ft 0 
in.)

0.7 m (2 ft 2 in.)

15.1 kV–36 kV 3.0 m (10 ft 0 in.)
1.8 m (6 ft 0 
in.) 0.8 m (2 ft 7 in.)

36.1 kV–46 kV 3.0 m (10 ft 0 in.)
2.5 m (8 ft 0 
in.) 0.8 m (2 ft 9 in.)

46.1 kV–72.5 kV 3.0 m (10 ft 0 in.) 2.5 m (8 ft 0 
in.)

1.0 m (3 ft 3 in.)

72.6 kV–121 kV 3.3 m (10 ft 8 in.) 2.5 m (8 ft 0 
in.)

1.0 m (3 ft 4 in.)

138 kV–145 kV 3.4 m (11 ft 0 in.) 3.0 m (10 ft 0 
in.)

1.2 m (3 ft 10 in.)

161 kV–169 kV 3.6 m (11 ft 8 in.)
3.6 m (11 ft 8 
in.) 1.3 m (4 ft 3 in.)

230 kV–242 kV 4.0 m (13 ft 0 in.) 4.0 m (13 ft 0 
in.) 1.7 m (5 ft 8 in.)

345 kV–362 kV 4.7 m (15 ft 4 in.) 4.7 m (15 ft 4 
in.)

2.8 m (9 ft 2 in.)

500 kV–550 kV 5.8 m (19 ft 0 in.)
5.8 m (19 ft 0 
in.) 3.6 m (11 ft 10 in.)

765 kV–800 kV 7.2 m (23 ft 9 in.)
7.2 m (23 ft 9 
in.) 4.9 m (15 ft 11 in.)

Note(1): For arc flash boundary, see 130.5(A).

Note (2): All dimensions are distance from exposed energized electrical 
conductors or circuit part to employee.

a For single-phase systems, select the range that is equal to the system’s 
maximum phase-to-ground voltage multiplied by 1.732.

b See definition in Article 100 and text in 130.4(D)(2) and Annex C for
elaboration.

c Exposed movable conductors describes a condition in which the 
distance between the conductor and a person is not under the control of the 
person. The term is normally applied to overhead line conductors supported 
by poles.
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Table 130.4(C)(b) Approach Boundaries a to Energized Electrical 
Conductors or Circuit Parts for Shock Protection, Direct-Current Voltage 
Systems

(1) (2) (3) (4)

Nominal
Potential 

Difference

Limited Approach Boundary Restricted Approach 
Boundary; Includes 

Inadvertent Movement 
Adder

Exposed
Movable 

Conductor *

Exposed
Fixed 

Circuit Part

<50 

<100 V Not specified Not specified Not specified

50 

100 V–300 V
3.0 m (10 ft 0 
in.)

1.0 m (3 ft 6 
in.) Avoid contact

301 V–1 kV
3.0 m (10 ft 0 
in.)

1.0 m (3 ft 6 
in.) 0.3 m (1 ft 0 in.)

1.1 kV–5 kV
3.0 m (10 ft 0 
in.)

1.5 m (5 ft 0 
in.) 0.5 m (1 ft 5 in.)

5 kV–15 kV
3.0 m (10 ft 0 
in.)

1.5 m (5 ft 0 
in.) 0.7 m (2 ft 2 in.)

15.1 kV–45 kV
3.0 m (10 ft 0 
in.)

2.5 m (8 ft 0 
in.) 0.8 m (2 ft 9 in.)

45.1 kV– 75 kV
3.0 m (10 ft 0 
in.)

2.5 m (8 ft 0 
in.) 1.0 m (3 ft 2 in.)

75.1 kV–150 
kV

3.3 m (10 ft 8 
in.)

3.0 m (10 ft 0 
in.) 1.2 m (4 ft 0 in.)

150.1 kV–250 
kV

3.6 m (11 ft 8 
in.)

3.6 m (11 ft 8 
in.) 1.6 m (5 ft 3 in.)

250.1 kV–500 
kV

6.0 m (20 ft 0 
in.)

6.0 m (20 ft 0 
in.)

3.5 m (11 ft 6 
in.)

500.1 kV–800 
kV

8.0 m (26 ft 0 
in.)

8.0 m (26 ft 0 
in.)

5.0 m (16 ft 5 
in.)

Note: All dimensions are distance from exposed 
energized electrical conductors or circuit parts to worker.

* Exposed movable conductor describes a condition in which 
the distance between the conductor and a person is not under 
the control of the person. The term is normally applied to 
overhead line conductors supported by poles.

(D)  Approach by Unqualified Persons.
Unless permitted by 130.4(D) (2), no unqualified person shall be 
permitted to approach nearer than the limited approach boundary of 
energized conductors and circuit parts.
(1)  Working At or Close to the Limited Approach Boundary.
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Where one or more unqualified persons are working at or close to 
the limited approach boundary, the designated person in charge of 
the work space where the electrical hazard exists shall advise the 
unqualified person(s) of the electrical hazard and warn him or her to 
stay outside of the limited approach boundary.

(2)  Entering the Limited Approach Boundary.
Where there is a need for an unqualified person(s) to cross the 
limited approach boundary, a qualified person shall advise him or 
her of the possible hazards and continuously escort the unqualified 
person(s) while inside the limited approach boundary. Under no 
circumstance shall the escorted unqualified person(s) be permitted 
to cross the restricted approach boundary.

Statement of Problem and Substantiation for Public Comment 

There was insufficient evidence submitted to justify changing this from 100 VDC to 50 
VDC.  Multiple studies have concluded that less than 100 Volts DC are not hazardous in 
normal circumstances.  DC voltages do not elicit a "No-Let-Go" response as do AC 
voltages.

Submitter Information Verification 

Submitter Full Name: Marion Wilde

Organization: Sandia National Laboratories

Submittal Date: Wed Mar 20 15:16:52 EDT 2013

Copyright Assignment

I, Marion Wilde, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Marion Wilde, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 103-NFPA 70E-2013 [ Section No. 130.4(A) ] 

(A)  Shock Hazard Analysis Risk Assessment .
A shock risk assessment shall determine the voltage to which personnel will 
be exposed, the boundary requirements, and the personal protective 
equipment necessary in order to minimize the possibility of electric shock to
personnel.

Statement of Problem and Substantiation for Public Comment 

This comment replaces "hazard analysis" with "risk assessment" in the title of 130.4(A).  
This will make the language consistent with the terminology that was proposed by the 
hazard/risk task group.

Submitter Information Verification 

Submitter Full Name: Rodney West

Organization: Square D Company/Schneider Electric

Submittal Date: Mon Apr 22 10:08:28 EDT 2013

Copyright Assignment

I, Rodney West, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Rodney West, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 12-NFPA 70E-2013 [ Section No. 130.4(C) ] 

(C)  Approach to Exposed Energized Electrical Conductors or Circuit Parts 
Operating at 50 Volts or More.
No qualified person shall approach or take any conductive object closer to 
exposed energized electrical conductors or circuit parts operating at 50 volts 
or more than the restricted approach boundary set forth in Table 130.4(C)(a)
and Table 130.4(C)(b), unless one of the following conditions applies: 

(1) The qualified person is insulated or guarded from the energized 
electrical conductors or circuit parts operating at 50 volts or more. 
Insulating gloves or insulating gloves and sleeves are considered 
insulation only with regard to the energized parts upon which work is 
being performed. If there is a need for an uninsulated part of the 
qualified person’s body to contact exposed energized conductors or 
circuit parts, a combination of 130.4(C)(1), 130.4(C)(2), and 130.4(C)(3) 
shall be used to protect the uninsulated body parts.

(2) The energized electrical conductors or circuit part operating at 50 volts 
or more are insulated from the qualified person and from any other 
conductive object at a different potential.

(3) The qualified person is insulated from any other conductive object

(4) The restricted approach boundary in Table 130.4(C)(a) and Table 130.4
(C)(b) is “not specified.”

Table 130.4(C)(a) Approach Boundaries to Energized Electrical Conductors 
or Circuit Parts for Shock Protection for Alternating-Current Systems (All 
dimensions are distance from energized electrical conductor or circuit part to 
employee.)

(1) (2) (3) (4)

Limited Approach 
Boundary b

Restricted Approach 
Boundary b ; Includes 
Inadvertent Movement 
Adder

Nominal
System Voltage 
Range, Phase 

to Phase a

Exposed
Movable 

Conductor c

Exposed
Fixed 

Circuit Part

<50 V Not specified Not specified Not specified

50 V–300 301 V–750 V 3.

50 V–750 V 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 in.)

Avoid contact

0

m (10 ft 0 in

.

)1.0 m (

3

ft 6 in.)0.3 
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m (1 ft 0 in.)

751 V–15 kV 3.0 m (10 ft 0 in.) 1.5 m (5 ft 0 in.) 0.7 m (2 ft 2 in.)

15.1 kV–36 kV 3.0 m (10 ft 0 in.) 1.8 m (6 ft 0 in.) 0.8 m (2 ft 7 in.)

36.1 kV–46 kV 3.0 m (10 ft 0 in.) 2.5 m (8 ft 0 in.) 0.8 m (2 ft 9 in.)

46.1 kV–72.5 kV 3.0 m (10 ft 0 in.) 2.5 m (8 ft 0 in.) 1.0 m (3 ft 3 in.)

72.6 kV–121 kV 3.3 m (10 ft 8 in.) 2.5 m (8 ft 0 in.) 1.0 m (3 ft 4 in.)

138 kV–145 kV 3.4 m (11 ft 0 in.) 3.0 m (10 ft 0 in.) 1.2 m (3 ft 10 in.)

161 kV–169 kV 3.6 m (11 ft 8 in.) 3.6 m (11 ft 8 in.) 1.3 m (4 ft 3 in.)

230 kV–242 kV 4.0 m (13 ft 0 in.) 4.0 m (13 ft 0 in.) 1.7 m (5 ft 8 in.)

345 kV–362 kV 4.7 m (15 ft 4 in.) 4.7 m (15 ft 4 in.) 2.8 m (9 ft 2 in.)

500 kV–550 kV 5.8 m (19 ft 0 in.) 5.8 m (19 ft 0 in.) 3.6 m (11 ft 10 in.)

765 kV–800 kV 7.2 m (23 ft 9 in.) 7.2 m (23 ft 9 in.) 4.9 m (15 ft 11 in.)

Note(1): For arc flash boundary, see 130.5(A).

Note (2): All dimensions are distance from exposed energized electrical 
conductors or circuit part to employee.

a For single-phase systems, select the range that is equal to the system’s 
maximum phase-to-ground voltage multiplied by 1.732.

b See definition in Article 100 and text in 130.4(D)(2) and Annex C for 
elaboration.

c Exposed movable conductors describes a condition in which the distance 
between the conductor and a person is not under the control of the person. 
The term is normally applied to overhead line conductors supported by poles.

Table 130.4(C)(b) Approach Boundariesa to Energized Electrical Conductors 
or Circuit Parts for Shock Protection, Direct-Current Voltage Systems
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(1) (2) (3) (4)

Nominal 
Potential 

Difference

Limited Approach Boundary Restricted Approach 
Boundary; Includes 

Inadvertent Movement
Adder

Exposed 
Movable

Conductor *

Exposed 
Fixed

Circuit Part

<50 V Not specified Not specified Not specified

50 V–300 V 3.0 m (10 ft 0 in.)
1.0 m (3 ft 6 
in.) Avoid contact

301 V–1 kV 3.0 m (10 ft 0 in.)
1.0 m (3 ft 6 
in.) 0.3 m (1 ft 0 in.)

1.1 kV–5 kV 3.0 m (10 ft 0 in.)
1.5 m (5 ft 0 
in.) 0.5 m (1 ft 5 in.)

5 kV–15 kV 3.0 m (10 ft 0 in.)
1.5 m (5 ft 0 
in.) 0.7 m (2 ft 2 in.)

15.1 kV–45 kV 3.0 m (10 ft 0 in.)
2.5 m (8 ft 0 
in.) 0.8 m (2 ft 9 in.)

45.1 kV– 75 kV 3.0 m (10 ft 0 in.)
2.5 m (8 ft 0 
in.) 1.0 m (3 ft 2 in.)

75.1 kV–150 kV 3.3 m (10 ft 8 in.)
3.0 m (10 ft 0 
in.) 1.2 m (4 ft 0 in.)

150.1 kV–250 
kV 3.6 m (11 ft 8 in.)

3.6 m (11 ft 8 
in.) 1.6 m (5 ft 3 in.)

250.1 kV–500 
kV 6.0 m (20 ft 0 in.)

6.0 m (20 ft 0 
in.) 3.5 m (11 ft 6 in.)

500.1 kV–800 
kV 8.0 m (26 ft 0 in.)

8.0 m (26 ft 0 
in.) 5.0 m (16 ft 5 in.)

Note: All dimensions are distance from exposed energized electrical conductors or circuit
parts to worker.

* Exposed movable conductor describes a condition in which the distance 
between the conductor and a person is not under the control of the person. 
The term is normally applied to overhead line conductors supported by poles.

Statement of Problem and Substantiation for Public Comment 

Document clarity  Expand row 50v-750v. The expansion of the range removes the 
nebulous concept of "Avoid Contact."  Currently, this term causes confusion and is based 
upon experience from household, not commercial/industrial three phase systems.  See 
70E, p.62 

Submitter Information Verification 

Submitter Full Name: Drake Drobnick

Organization: [ Not Specified ]

Submittal Date: Tue Mar 12 19:03:57 EDT 2013

Copyright Assignment
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I, Drake Drobnick, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Drake Drobnick, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 19-NFPA 70E-2013 [ Section No. 130.4(C) ] 

(C)  Approach to Exposed Energized Electrical Conductors or Circuit Parts 
Operating at 50 Volts or More.
No qualified person shall approach or take any conductive object closer to 
exposed energized electrical conductors or circuit parts operating at 50 volts 
or more than the restricted approach boundary set forth in Table 130.4(C)(a)
and Table 130.4(C)(b), unless one of the following conditions applies: 

(1) The qualified person is insulated or guarded from the energized 
electrical conductors or circuit parts operating at 50 volts or more. 
Insulating gloves or insulating gloves and sleeves are considered
insulation only with regard to the energized parts upon which work is 
being performed. If there is a need for an uninsulated part of the 
qualified person’s body to contact exposed energized conductors or 
circuit parts, a combination of 130.4(C)(1), 130.4(C)(2), and 130.4(C)(3) 
shall be used to protect the uninsulated body parts.

(2) The energized electrical conductors or circuit part operating at 50 volts 
or more are insulated from the qualified person and from any other 
conductive object at a different potential.

(3) The qualified person is insulated from any other conductive object

(4) The restricted approach boundary in Table 130.4(C)(a) and Table 130.4
(C)(b) is “not specified.”

Table 130.4(C)(a) Approach Boundaries to Energized Electrical Conductors 
or Circuit Parts for Shock Protection for Alternating-Current Systems (All 
dimensions are distance from energized electrical conductor or circuit part to 
employee.)
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(1) (2) (3) (4)

Limited Approach 
Boundaryb

Restricted Approach 
Boundaryb; Includes 
Inadvertent Movement
Adder

Nominal System 
Voltage Range,

Phase to 
Phasea

Exposed 
Movable 

Conductorc

Exposed 
Fixed 

Circuit Part

<50 V <50 V Not specified Not specified Not specified

50 V–300 V 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 
in.)

Avoid contact

301 V–750 V 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 
in.)

0.3 m (1 ft 0 in.)

751 V–15 kV 3.0 m (10 ft 0 in.)
1.5 m (5 ft 0 
in.) 0.7 m (2 ft 2 in.)

15.1 kV–36 kV 3.0 m (10 ft 0 in.)
1.8 m (6 ft 0 
in.) 0.8 m (2 ft 7 in.)

36.1 kV–46 kV 3.0 m (10 ft 0 in.)
2.5 m (8 ft 0 
in.) 0.8 m (2 ft 9 in.)

46.1 kV–72.5 kV 3.0 m (10 ft 0 in.) 2.5 m (8 ft 0 
in.)

1.0 m (3 ft 3 in.)

72.6 kV–121 kV 3.3 m (10 ft 8 in.)
2.5 m (8 ft 0 
in.) 1.0 m (3 ft 4 in.)

138 kV–145 kV 3.4 m (11 ft 0 in.)
3.0 m (10 ft 0 
in.) 1.2 m (3 ft 10 in.)

161 kV–169 kV 3.6 m (11 ft 8 in.) 3.6 m (11 ft 8 
in.)

1.3 m (4 ft 3 in.)

230 kV–242 kV 4.0 m (13 ft 0 in.) 4.0 m (13 ft 0 
in.)

1.7 m (5 ft 8 in.)

345 kV–362 kV 4.7 m (15 ft 4 in.) 4.7 m (15 ft 4 
in.)

2.8 m (9 ft 2 in.)

500 kV–550 kV 5.8 m (19 ft 0 in.)
5.8 m (19 ft 0 
in.) 3.6 m (11 ft 10 in.)

765 kV–800 kV 7.2 m (23 ft 9 in.)
7.2 m (23 ft 9 
in.) 4.9 m (15 ft 11 in.)

Note(1): For arc flash boundary, see 130.5(A).

Note (2): All dimensions are distance from exposed energized electrical 
conductors or circuit part to employee.

a For single-phase systems, select the range that is equal to the system’s 
maximum phase-to-ground voltage multiplied by 1.732.

b See definition in Article 100 and text in 130.4(D)(2) and Annex C for 
elaboration.

c Exposed movable conductors describes a condition in which the distance 
between the conductor and a person is not under the control of the person. 
The term is normally applied to overhead line conductors supported by poles.

Table 130.4(C)(b) Approach Boundariesa to Energized Electrical Conductors 
or Circuit Parts for Shock Protection, Direct-Current Voltage Systems
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(1) (2) (3) (4)

Nominal
Potential 

Difference

Limited Approach Boundary Restricted Approach 
Boundary; Includes 

Inadvertent Movement 
Adder

Exposed
Movable 

Conductor *

Exposed
Fixed 

Circuit Part

<50 V 

<100 V Not specified Not specified Not specified

50 V–300 V 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 in.) Avoid contact

301 V–1 kV 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 in.) 0.3 m (1 ft 0 in.)

1.1 kV–5 kV 3.0 m (10 ft 0 in.) 1.5 m (5 ft 0 in.) 0.5 m (1 ft 5 in.)

5 kV–15 kV 3.0 m (10 ft 0 in.) 1.5 m (5 ft 0 in.) 0.7 m (2 ft 2 in.)

15.1 kV–45 kV 3.0 m (10 ft 0 in.) 2.5 m (8 ft 0 in.) 0.8 m (2 ft 9 in.)

45.1 kV– 75 kV 3.0 m (10 ft 0 in.) 2.5 m (8 ft 0 in.) 1.0 m (3 ft 2 in.)

75.1 kV–150 kV 3.3 m (10 ft 8 in.) 3.0 m (10 ft 0 in.) 1.2 m (4 ft 0 in.)

150.1 kV–250 kV 3.6 m (11 ft 8 in.) 3.6 m (11 ft 8 in.) 1.6 m (5 ft 3 in.)

250.1 kV–500 kV 6.0 m (20 ft 0 in.) 6.0 m (20 ft 0 in.) 3.5 m (11 ft 6 in.)

500.1 kV–800 kV 8.0 m (26 ft 0 in.) 8.0 m (26 ft 0 in.) 5.0 m (16 ft 5 in.)

Note: All dimensions are distance from exposed energized electrical conductors or circuit
parts to worker.

* Exposed movable conductor describes a condition in which the distance 
between the conductor and a person is not under the control of the person. 
The term is normally applied to overhead line conductors supported by poles.

Statement of Problem and Substantiation for Public Comment 

When the DC table was introduced for the 2012 cycle a significant amount of substantiation 
was presented. Most of the substantiation was referenced  in the 2009 IEEE Paper of the 
Year  "A Complete Electrical Hazard Classification System and Its Application" which 
referenced 43 additional rsources and more than 100 years of research on the effects of 
Direct Current energy including the International Electrotechnical Commission (IEC) 
standard TS 60479-2, Effects of current on human beings and livestock  and Charles 
Dalziels' work. There was not adequate substantiation presented to reduce the threshold 
from 100 to 50 volts during the Public Input phase. 

Submitter Information Verification 
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Submittal Date: Thu Mar 14 11:20:10 EDT 2013

Copyright Assignment
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Public Comment No. 202-NFPA 70E-2013 [ Section No. 130.4(C) ] 

(C)  Approach to Exposed Energized Electrical Conductors or Circuit Parts 
Operating at 50 Volts or More.
No qualified person shall approach or take any conductive object closer to 
exposed energized electrical conductors or circuit parts operating at 50 volts 
or more than the restricted approach boundary set forth in Table 130.4(C)(a)
and Table 130.4(C)(b), unless one of the following conditions applies: 

(1) The qualified person is insulated or guarded from the energized 
electrical conductors or circuit parts operating at 50 volts or more. 
Insulating gloves or insulating gloves and sleeves are considered
insulation only with regard to the energized parts upon which work is 
being performed. If there is a need for an uninsulated part of the 
qualified person’s body to contact exposed energized conductors or 
circuit parts, a combination of 130.4(C)(1), 130.4(C)(2), and 130.4(C)(3) 
shall be used to protect the uninsulated body parts.

(2) The energized electrical conductors or circuit part operating at 50 volts 
or more are insulated from the qualified person and from any other 
conductive object at a different potential.

(3) The qualified person is insulated from any other conductive object

(4) The restricted approach boundary in Table 130.4(C)(a) and Table 130.4
(C)(b) is “not specified.”

Table 130.4(C)(a) Approach Boundaries to Energized Electrical Conductors 
or Circuit Parts for Shock Protection for Alternating-Current Systems (All 
dimensions are distance from energized electrical conductor or circuit part to 
employee.)
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(1) (2) (3) (4)

Limited Approach 
Boundaryb

Restricted Approach 
Boundaryb; Includes 
Inadvertent Movement
Adder

Nominal System 
Voltage Range,

Phase to 
Phasea

Exposed 
Movable 

Conductorc

Exposed 
Fixed 

Circuit Part

<50 V Not specified Not specified Not specified

50 V–300 V 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 
in.)

Avoid contact

301 V–750 V 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 
in.)

0.3 m (1 ft 0 in.)

751 V–15 kV 3.0 m (10 ft 0 in.)
1.5 m (5 ft 0 
in.) 0.7 m (2 ft 2 in.)

15.1 kV–36 kV 3.0 m (10 ft 0 in.)
1.8 m (6 ft 0 
in.) 0.8 m (2 ft 7 in.)

36.1 kV–46 kV 3.0 m (10 ft 0 in.)
2.5 m (8 ft 0 
in.) 0.8 m (2 ft 9 in.)

46.1 kV–72.5 kV 3.0 m (10 ft 0 in.) 2.5 m (8 ft 0 
in.)

1.0 m (3 ft 3 in.)

72.6 kV–121 kV 3.3 m (10 ft 8 in.)
2.5 m (8 ft 0 
in.) 1.0 m (3 ft 4 in.)

138 kV–145 kV 3.4 m (11 ft 0 in.)
3.0 m (10 ft 0 
in.) 1.2 m (3 ft 10 in.)

161 kV–169 kV 3.6 m (11 ft 8 in.) 3.6 m (11 ft 8 
in.)

1.3 m (4 ft 3 in.)

230 kV–242 kV 4.0 m (13 ft 0 in.) 4.0 m (13 ft 0 
in.)

1.7 m (5 ft 8 in.)

345 kV–362 kV 4.7 m (15 ft 4 in.) 4.7 m (15 ft 4 
in.)

2.8 m (9 ft 2 in.)

500 kV–550 kV 5.8 m (19 ft 0 in.)
5.8 m (19 ft 0 
in.) 3.6 m (11 ft 10 in.)

765 kV–800 kV 7.2 m (23 ft 9 in.)
7.2 m (23 ft 9 
in.) 4.9 m (15 ft 11 in.)

Note(1): For arc flash boundary, see 130.5(A).

Note (2): All dimensions are distance from exposed energized electrical 
conductors or circuit part to employee.

a For single-phase systems, select the range that is equal to the system’s 
maximum phase-to-ground voltage multiplied by 1.732.

b See definition in Article 100 and text in 130.4(D)(2) and Annex C for 
elaboration.

c Exposed movable conductors describes a condition in which the distance 
between the conductor and a person is not under the control of the person. 
The term is normally applied to overhead line conductors supported by poles.

Table 130.4(C)(b) Approach Boundariesa to Energized Electrical Conductors 
or Circuit Parts for Shock Protection, Direct-Current Voltage Systems
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(1) (2) (3) (4)

Nominal
Potential 

Difference

Limited Approach Boundary Restricted Approach 
Boundary; Includes 

Inadvertent Movement 
Adder

Exposed
Movable 

Conductor *

Exposed
Fixed 

Circuit Part

<50 

<100 V Not specified Not specified Not specified

50 

100 V–300 V 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 in.) Avoid contact

301 V–1 kV 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 in.) 0.3 m (1 ft 0 in.)

1.1 kV–5 kV 3.0 m (10 ft 0 in.) 1.5 m (5 ft 0 in.) 0.5 m (1 ft 5 in.)

5 kV–15 kV 3.0 m (10 ft 0 in.) 1.5 m (5 ft 0 in.) 0.7 m (2 ft 2 in.)

15.1 kV–45 kV 3.0 m (10 ft 0 in.) 2.5 m (8 ft 0 in.) 0.8 m (2 ft 9 in.)

45.1 kV– 75 kV 3.0 m (10 ft 0 in.) 2.5 m (8 ft 0 in.) 1.0 m (3 ft 2 in.)

75.1 kV–150 kV 3.3 m (10 ft 8 in.) 3.0 m (10 ft 0 in.) 1.2 m (4 ft 0 in.)

150.1 kV–250 kV 3.6 m (11 ft 8 in.) 3.6 m (11 ft 8 in.) 1.6 m (5 ft 3 in.)

250.1 kV–500 kV 6.0 m (20 ft 0 in.) 6.0 m (20 ft 0 in.) 3.5 m (11 ft 6 in.)

500.1 kV–800 kV 8.0 m (26 ft 0 in.) 8.0 m (26 ft 0 in.) 5.0 m (16 ft 5 in.)

Note: All dimensions are distance from exposed energized electrical conductors or circuit
parts to worker.

* Exposed movable conductor describes a condition in which the distance 
between the conductor and a person is not under the control of the person. 
The term is normally applied to overhead line conductors supported by poles.

Statement of Problem and Substantiation for Public Comment 

IEC 60479 indicates serious physiological effects will not occur when voltage levels are 
below 100 V. IEC 60479 is referenced in NFPA 70E Handbook Article 340.4.  Adoption of 
50 V will present unnecessary requirements for personnel accessing low voltage battery 
banks less than 100 V. 
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Submitter Full Name: Gregory Christensen
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Public Comment No. 211-NFPA 70E-2013 [ Section No. 130.4(C) ] 

(C)  Approach to Exposed Energized Electrical Conductors or Circuit Parts 
Operating at 50 Volts or More.
No qualified person shall approach or take any conductive object closer to 
exposed energized electrical conductors or circuit parts operating at 50 volts 
or more than the restricted approach boundary set forth in Table 130.4(C)(a)
and Table 130.4(C)(b), unless one of the following conditions applies: 

(1) The qualified person is insulated or guarded from the energized 
electrical conductors or circuit parts operating at 50 volts or more. 
Insulating gloves or insulating gloves and sleeves are considered
insulation only with regard to the energized parts upon which work is 
being performed. If there is a need for an uninsulated part of the 
qualified person’s body to contact exposed energized conductors or 
circuit parts, a combination of 130.4(C)(1), 130.4(C)(2), and 130.4(C)(3) 
shall be used to protect the uninsulated body parts.

(2) The energized electrical conductors or circuit part operating at 50 volts 
or more are insulated from the qualified person and from any other 
conductive object at a different potential.

(3) The qualified person is insulated from any other conductive object

(4) The restricted approach boundary in Table 130.4(C)(a) and Table 130.4
(C)(b) is “not specified.”

Table 130.4(C)(a) Approach Boundaries to Energized Electrical Conductors 
or Circuit Parts for Shock Protection for Alternating-Current Systems (All 
dimensions are distance from energized electrical conductor or circuit part to 
employee.)
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(1) (2) (3) (4)

Limited Approach 
Boundary b

Restricted Approach 
Boundary b ; Includes 
Inadvertent Movement 
Adder

Nominal
System Voltage 
Range, Phase 
to Phase a

Exposed
Movable 

Conductor c

Exposed
Fixed 

Circuit Part

<50 V Not specified Not specified Not specified

50 V–300 V 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 
in.)

Avoid contact

301 V–750 V 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 
in.)

0.3 m (1 ft 0 in.)

751 V–15 kV 3.0 m (10 ft 0 in.)
1.5 m (5 ft 0 
in.) 0.7 m (2 ft 2 in.)

15.1 kV–36 kV 3.0 m (10 ft 0 in.)
1.8 m (6 ft 0 
in.) 0.8 m (2 ft 7 in.)

36.1 kV–46 kV 3.0 m (10 ft 0 in.)
2.5 m (8 ft 0 
in.) 0.8 m (2 ft 9 in.)

46.1 kV–72.5 kV 3.0 m (10 ft 0 in.) 2.5 m (8 ft 0 
in.)

1.0 m (3 ft 3 in.)

72.6 kV–121 kV 3.3 m (10 ft 8 in.)
2.5 m (8 ft 0 
in.) 1.0 m (3 ft 4 in.)

138 kV–145 kV 3.4 m (11 ft 0 in.)
3.0 m (10 ft 0 
in.) 1.2 m (3 ft 10 in.)

161 kV–169 kV 3.6 m (11 ft 8 in.) 3.6 m (11 ft 8 
in.)

1.3 m (4 ft 3 in.)

230 kV–242 kV 4.0 m (13 ft 0 in.) 4.0 m (13 ft 0 
in.)

1.7 m (5 ft 8 in.)

345 kV–362 kV 4.7 m (15 ft 4 in.) 4.7 m (15 ft 4 
in.)

2.8 m (9 ft 2 in.)

500 kV–550 kV 5.8 m (19 ft 0 in.)
5.8 m (19 ft 0 
in.) 3.6 m (11 ft 10 in.)

765 kV–800 kV 7.2 m (23 ft 9 in.)
7.2 m (23 ft 9 
in.) 4.9 m (15 ft 11 in.)

Note(1): For arc flash boundary, see 130.5(A).

Note (2): All dimensions are distance from exposed energized electrical 
conductors or circuit part to employee.

a For single-phase systems, select the range that is equal to the system’s 
maximum phase-to-ground voltage multiplied by 1.732.

b See definition in Article 100 and text in 130.4(D)(2) and Annex C for 
elaboration.

c Exposed movable conductors describes a condition in which the distance 
between the conductor and a person is not under the control of the person. 
The term is normally applied to overhead line conductors supported by poles.

Table 130.4(C)(b) Approach Boundariesa to Energized Electrical Conductors 
or Circuit Parts for Shock Protection, Direct-Current Voltage Systems
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(1) (2) (3) (4)

Nominal 
Potential 

Difference

Limited Approach Boundary Restricted Approach 
Boundary; Includes 

Inadvertent Movement
Adder

Exposed 
Movable

Conductor *

Exposed 
Fixed

Circuit Part

<50 

<100 V Not specified Not specified Not specified

50 V–300 

100 V–300 V 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 in.) Avoid contact

301 V–1 kV 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 in.) 0.3 m (1 ft 0 in.)

1.1 kV–5 kV 3.0 m (10 ft 0 in.) 1.5 m (5 ft 0 in.) 0.5 m (1 ft 5 in.)

5 kV–15 kV 3.0 m (10 ft 0 in.) 1.5 m (5 ft 0 in.) 0.7 m (2 ft 2 in.)

15.1 kV–45 kV 3.0 m (10 ft 0 in.) 2.5 m (8 ft 0 in.) 0.8 m (2 ft 9 in.)

45.1 kV– 75 kV 3.0 m (10 ft 0 in.) 2.5 m (8 ft 0 in.) 1.0 m (3 ft 2 in.)

75.1 kV–150 kV 3.3 m (10 ft 8 in.) 3.0 m (10 ft 0 in.) 1.2 m (4 ft 0 in.)

150.1 kV–250 kV 3.6 m (11 ft 8 in.) 3.6 m (11 ft 8 in.) 1.6 m (5 ft 3 in.)

250.1 kV–500 kV 6.0 m (20 ft 0 in.) 6.0 m (20 ft 0 in.) 3.5 m (11 ft 6 in.)

500.1 kV–800 kV 8.0 m (26 ft 0 in.) 8.0 m (26 ft 0 in.) 5.0 m (16 ft 5 in.)

Note: All dimensions are distance from exposed energized electrical conductors or circuit
parts to worker.

* Exposed movable conductor describes a condition in which the distance 
between the conductor and a person is not under the control of the person. 
The term is normally applied to overhead line conductors supported by poles.

Statement of Problem and Substantiation for Public Comment 

The NFPA 70E Handbook Table 340.1 is a table from a reference standard IEC 60479. It 
clearly shows that a much higher level of current and therefore voltage is required for a 
person to experience an injurious shock for DC when compared with AC.  The 2012 Table 
130.4(C)(b) reflected this by establishing a higher threshold voltage for the shock approach 
boundaries.  

The proposed revision to this table to reduce the threshold to 50 volts undoes this earlier 
improvement despite strong upport and evidence for a higher threshold in the IEC 
standard.  This revision would affect my R&D type workplace where we have many DC 
systems rated between 50 and 100 VDC.  Treating all these as shock hazards would be 
burdensome and costly without providing any enhancement to safety.  

I recommend the Table 130.4(C)(b) for shock approach boundaries for DC showing the 
100 volt threshold as appeared in the 2012 edition be moved to Chapter 3.  Article 350 
would address R&D as in my workplace but the table could also be applicable for Articles 
320 and 340.

Thank you for considering this comment,
Joseph Kilar

Submitter Information Verification
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Public Comment No. 212-NFPA 70E-2013 [ Section No. 130.4(C) ] 

(C)  Approach to Exposed Energized Electrical Conductors or Circuit Parts 
Operating at 50 Volts or More.
No qualified person shall approach or take any conductive object closer to 
exposed energized electrical conductors or circuit parts operating at 50 volts 
or more than the restricted approach boundary set forth in Table 130.4(C)(a)
and Table 130.4(C)(b), unless one of the following conditions applies: 

(1) The qualified person is insulated or guarded from the energized 
electrical conductors or circuit parts operating at 50 volts or more. 
Insulating gloves or insulating gloves and sleeves are considered
insulation only with regard to the energized parts upon which work is 
being performed. If there is a need for an uninsulated part of the 
qualified person’s body to contact exposed energized conductors or 
circuit parts cross the prohibited approach boundary , a combination of 
130.4(C)(1), 130.4(C)(2), and 130.4(C)(3) shall be used to protect the 
uninsulated body parts.

(2) The energized electrical conductors or circuit part operating at 50 volts 
or more are insulated from the qualified person and from any other 
conductive object at a different potential.

(3) The qualified person is insulated from any other conductive object

(4) The restricted approach boundary in Table 130.4(C)(a) and Table 130.4
(C)(b) is “not specified.”

Table 130.4(C)(a) Approach Boundaries to Energized Electrical Conductors 
or Circuit Parts for Shock Protection for Alternating-Current Systems (All 
dimensions are distance from energized electrical conductor or circuit part to 
employee.) (--this table should revert back to the 2012 Edition of NFPA 
70E--)
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(1) (2) (3) (4)

Limited Approach 
Boundary b

Restricted Approach 
Boundary b ; Includes 
Inadvertent Movement 
Adder

Nominal
System Voltage 
Range, Phase 
to Phase a

Exposed
Movable 

Conductor c

Exposed
Fixed 

Circuit Part

<50 V Not specified Not specified Not specified

50 V–300 V 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 
in.)

Avoid contact

301 V–750 V 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 
in.)

0.3 m (1 ft 0 in.)

751 V–15 kV 3.0 m (10 ft 0 in.)
1.5 m (5 ft 0 
in.) 0.7 m (2 ft 2 in.)

15.1 kV–36 kV 3.0 m (10 ft 0 in.)
1.8 m (6 ft 0 
in.) 0.8 m (2 ft 7 in.)

36.1 kV–46 kV 3.0 m (10 ft 0 in.)
2.5 m (8 ft 0 
in.) 0.8 m (2 ft 9 in.)

46.1 kV–72.5 kV 3.0 m (10 ft 0 in.) 2.5 m (8 ft 0 
in.)

1.0 m (3 ft 3 in.)

72.6 kV–121 kV 3.3 m (10 ft 8 in.)
2.5 m (8 ft 0 
in.) 1.0 m (3 ft 4 in.)

138 kV–145 kV 3.4 m (11 ft 0 in.)
3.0 m (10 ft 0 
in.) 1.2 m (3 ft 10 in.)

161 kV–169 kV 3.6 m (11 ft 8 in.) 3.6 m (11 ft 8 
in.)

1.3 m (4 ft 3 in.)

230 kV–242 kV 4.0 m (13 ft 0 in.) 4.0 m (13 ft 0 
in.)

1.7 m (5 ft 8 in.)

345 kV–362 kV 4.7 m (15 ft 4 in.) 4.7 m (15 ft 4 
in.)

2.8 m (9 ft 2 in.)

500 kV–550 kV 5.8 m (19 ft 0 in.)
5.8 m (19 ft 0 
in.) 3.6 m (11 ft 10 in.)

765 kV–800 kV 7.2 m (23 ft 9 in.)
7.2 m (23 ft 9 
in.) 4.9 m (15 ft 11 in.)

Note(1): For arc flash boundary, see 130.5(A).

Note (2): All dimensions are distance from exposed energized electrical 
conductors or circuit part to employee.

a For single-phase systems, select the range that is equal to the system’s 
maximum phase-to-ground voltage multiplied by 1.732.

b See definition in Article 100 and text in 130.4(D)(2) and Annex C for 
elaboration.

c Exposed movable conductors describes a condition in which the distance 
between the conductor and a person is not under the control of the person. 
The term is normally applied to overhead line conductors supported by poles.

Table 130.4(C)(b) Approach Boundariesa to Energized Electrical Conductors 
or Circuit Parts for Shock Protection, Direct-Current Voltage Systems
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(1) (2) (3) (4)

Nominal 
Potential 

Difference

Limited Approach Boundary Restricted Approach 
Boundary; Includes 

Inadvertent Movement
Adder

Exposed 
Movable

Conductor *

Exposed 
Fixed

Circuit Part

<50 V Not specified Not specified Not specified

50 V–300 V 3.0 m (10 ft 0 in.)
1.0 m (3 ft 6 
in.) Avoid contact

301 V–1 kV 3.0 m (10 ft 0 in.)
1.0 m (3 ft 6 
in.) 0.3 m (1 ft 0 in.)

1.1 kV–5 kV 3.0 m (10 ft 0 in.)
1.5 m (5 ft 0 
in.) 0.5 m (1 ft 5 in.)

5 kV–15 kV 3.0 m (10 ft 0 in.)
1.5 m (5 ft 0 
in.) 0.7 m (2 ft 2 in.)

15.1 kV–45 kV 3.0 m (10 ft 0 in.)
2.5 m (8 ft 0 
in.) 0.8 m (2 ft 9 in.)

45.1 kV– 75 kV 3.0 m (10 ft 0 in.)
2.5 m (8 ft 0 
in.) 1.0 m (3 ft 2 in.)

75.1 kV–150 
kV 3.3 m (10 ft 8 in.)

3.0 m (10 ft 0 
in.) 1.2 m (4 ft 0 in.)

150.1 kV–250 
kV 3.6 m (11 ft 8 in.)

3.6 m (11 ft 8 
in.) 1.6 m (5 ft 3 in.)

250.1 kV–500 
kV 6.0 m (20 ft 0 in.)

6.0 m (20 ft 0 
in.) 3.5 m (11 ft 6 in.)

500.1 kV–800 
kV 8.0 m (26 ft 0 in.)

8.0 m (26 ft 0 
in.) 5.0 m (16 ft 5 in.)

Note: All dimensions are distance from exposed energized electrical conductors or circuit
parts to worker.

* Exposed movable conductor describes a condition in which the distance 
between the conductor and a person is not under the control of the person. 
The term is normally applied to overhead line conductors supported by poles.

Statement of Problem and Substantiation for Public Comment 

Removal of the prohibited apporach boundary is inappropriate.  There is a big difference 
between working near exposed energized conductors and intentionally touching them.  The 
flash over distance is being ignored by the removal of the prohibited approach boundary  
See my comments on PC-142-NFPA 70E-2013
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enter into this copyright assignment.
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checking this box, I 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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Public Comment No. 218-NFPA 70E-2013 [ Section No. 130.4(C) ] 

(C)  Approach to Exposed Energized Electrical Conductors or Circuit Parts 
Operating at 50 Volts or More.
No qualified person shall approach or take any conductive object closer to 
exposed energized electrical conductors or circuit parts operating at 50 volts 
or more than the restricted approach boundary set forth in Table 130.4(C)(a)
and Table 130.4(C)(b), unless one of the following conditions applies: 

(1) The qualified person is insulated or guarded from the energized 
electrical conductors or circuit parts operating at 50 volts or more. 
Insulating gloves or insulating gloves and sleeves are considered
insulation only with regard to the energized parts upon which work is 
being performed. If there is a need for an uninsulated part of the 
qualified person’s body to contact exposed energized conductors or 
circuit parts, a combination of 130.4(C)(1), 130.4(C)(2), and 130.4(C)(3) 
shall be used to protect the uninsulated body parts.

(2) The energized electrical conductors or circuit part operating at 50 volts 
or more are insulated from the qualified person and from any other 
conductive object at a different potential.

(3) The qualified person is insulated from any other conductive object

(4) The restricted approach boundary in Table 130.4(C)(a) and Table 130.4
(C)(b) is “not specified.”

Table 130.4(C)(a) Approach Boundaries to Energized Electrical Conductors 
or Circuit Parts for Shock Protection for Alternating-Current Systems (All 
dimensions are distance from energized electrical conductor or circuit part to 
employee.)
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(1) (2) (3) (4)

Limited Approach 
Boundaryb

Restricted Approach 
Boundaryb; Includes 
Inadvertent Movement
Adder

Nominal System 
Voltage Range,

Phase to 
Phasea

Exposed 
Movable 

Conductorc

Exposed 
Fixed 

Circuit Part

<50 V Not specified Not specified Not specified

50 V–300 V 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 
in.)

Avoid contact

301 V–750 V 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 
in.)

0.3 m (1 ft 0 in.)

751 V–15 kV 3.0 m (10 ft 0 in.)
1.5 m (5 ft 0 
in.) 0.7 m (2 ft 2 in.)

15.1 kV–36 kV 3.0 m (10 ft 0 in.)
1.8 m (6 ft 0 
in.) 0.8 m (2 ft 7 in.)

36.1 kV–46 kV 3.0 m (10 ft 0 in.)
2.5 m (8 ft 0 
in.) 0.8 m (2 ft 9 in.)

46.1 kV–72.5 kV 3.0 m (10 ft 0 in.) 2.5 m (8 ft 0 
in.)

1.0 m (3 ft 3 in.)

72.6 kV–121 kV 3.3 m (10 ft 8 in.)
2.5 m (8 ft 0 
in.) 1.0 m (3 ft 4 in.)

138 kV–145 kV 3.4 m (11 ft 0 in.)
3.0 m (10 ft 0 
in.) 1.2 m (3 ft 10 in.)

161 kV–169 kV 3.6 m (11 ft 8 in.) 3.6 m (11 ft 8 
in.)

1.3 m (4 ft 3 in.)

230 kV–242 kV 4.0 m (13 ft 0 in.) 4.0 m (13 ft 0 
in.)

1.7 m (5 ft 8 in.)

345 kV–362 kV 4.7 m (15 ft 4 in.) 4.7 m (15 ft 4 
in.)

2.8 m (9 ft 2 in.)

500 kV–550 kV 5.8 m (19 ft 0 in.)
5.8 m (19 ft 0 
in.) 3.6 m (11 ft 10 in.)

765 kV–800 kV 7.2 m (23 ft 9 in.)
7.2 m (23 ft 9 
in.) 4.9 m (15 ft 11 in.)

Note(1): For arc flash boundary, see 130.5(A).

Note (2): All dimensions are distance from exposed energized electrical 
conductors or circuit part to employee.

a For single-phase systems, select the range that is equal to the system’s 
maximum phase-to-ground voltage multiplied by 1.732.

b See definition in Article 100 and text in 130.4(D)(2) and Annex C for 
elaboration.

c Exposed movable conductors describes a condition in which the distance 
between the conductor and a person is not under the control of the person. 
The term is normally applied to overhead line conductors supported by poles.

Table 130.4(C)(b) Approach Boundariesa to Energized Electrical Conductors 
or Circuit Parts for Shock Protection, Direct-Current Voltage Systems
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(1) (2) (3) (4)

Nominal
Potential 

Difference

Limited Approach Boundary Restricted Approach 
Boundary; Includes 

Inadvertent Movement 
Adder

Exposed
Movable 

Conductor *

Exposed
Fixed 

Circuit Part

<50 

<100 V Not specified Not specified Not specified

50 

100 V–300 V 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 in.) Avoid contact

301 V–1 kV 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 in.) 0.3 m (1 ft 0 in.)

1.1 kV–5 kV 3.0 m (10 ft 0 in.) 1.5 m (5 ft 0 in.) 0.5 m (1 ft 5 in.)

5 kV–15 kV 3.0 m (10 ft 0 in.) 1.5 m (5 ft 0 in.) 0.7 m (2 ft 2 in.)

15.1 kV–45 kV 3.0 m (10 ft 0 in.) 2.5 m (8 ft 0 in.) 0.8 m (2 ft 9 in.)

45.1 kV– 75 kV 3.0 m (10 ft 0 in.) 2.5 m (8 ft 0 in.) 1.0 m (3 ft 2 in.)

75.1 kV–150 kV 3.3 m (10 ft 8 in.) 3.0 m (10 ft 0 in.) 1.2 m (4 ft 0 in.)

150.1 kV–250 kV 3.6 m (11 ft 8 in.) 3.6 m (11 ft 8 in.) 1.6 m (5 ft 3 in.)

250.1 kV–500 kV 6.0 m (20 ft 0 in.) 6.0 m (20 ft 0 in.) 3.5 m (11 ft 6 in.)

500.1 kV–800 kV 8.0 m (26 ft 0 in.) 8.0 m (26 ft 0 in.) 5.0 m (16 ft 5 in.)

Note: All dimensions are distance from exposed energized electrical conductors or circuit
parts to worker.

* Exposed movable conductor describes a condition in which the distance 
between the conductor and a person is not under the control of the person. 
The term is normally applied to overhead line conductors supported by poles.

Statement of Problem and Substantiation for Public Comment 
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The 100 V for DC as a Safety threshold is well substantiated by 70 years of published 
research. Charles F. Dalziel performed 1000s of let-go-threshold tests on 100s of men, 
women and children, for DC, and from 1 to 10000 Hz.  Dalziel published dozens of papers 
on his research and provided many thresholds for shock safety based on thorough 
statistical analyses of his data.  Dalziel used extreme conditions for testing, hand-to-hand 
tests used hands soaked with salt water, hands-to-feet used subjects standing barefoot in 
1 inch of salt water.  Under these extreme conditions, he proposed the following let-go-
threshold and "reasonably safe" voltage levels: 50/60 Hz rms AC threshold for let-go, 36.9 
V, 50/60 Hz AC reasonably safe, 21 V rms AC for reasonably safe; DC threshold for let-go, 
127.8 V; DC reasonably safe, 104.2 V.  ["Let-Go Currents and Voltages" C.F. Dalziel and 
F.P. Massoglia, Transactions of the American Institute of Electrical Engineers, Part II Vol. 
75, pp. 49 - 56, May 1956] OSHA and UL later developed various thresholds for 60 HZ AC 
safety based on Dalziel's work, of levels such as 50 V and 30 V.  But, remember that 
OSHA is considering the standard workplace and not standing barefoot in salt water.  Note 
that the DC voltage levels for safety, provided by Dalziel are 3 to 4 times that of 60 Hz AC.  
The IEC 60479 standard does quote and use Dalziel's work.  Also note that there is no true 
let-go-threshold for DC. Dalziel chose the values based on the pain experienced by the 
test subjects upon letting go.

Dalziel started his research on thresholds of perception, then continued into no-let-go 
thresholds, and finally, using test animals, conducted extensive research on fibrillation 
thresholds, which he extrapolated to humans based on body and heart size, and known 
results of human electrocutions.  Dalziel published the following thresholds by the early 
1960s for men/women for 60 Hz AC: perception 1.1/0.7 mA rms, median no-let-go 16/10.5 
mA, fibrillation 100/100 mA.  For DC his published values for men/women were: perception 
12/8 mA, median "no-let-go" 75/37 mA, fibrillation 500500 mA.  Note that the fibrillation 
thresholds for DC are approximately 5 times that of AC.  He called this the "K factor" 
between DC and AC, which is referred to in the IEC 60479 standard. ["Deleterious Effects 
of Electric Shock", C.F. Dalzeil, presented at the Meeting of Experts on Electrical Accidents 
and Related Matters, Geneva, October 23 - 31, 1961.]

Work on the effects of DC shock did not end with Dalziel.  Hohnloser, Weirich, and Antoni 
studied the direct stimulation by AC and DC on guinea pig hearts.  Although they did not 
provide extrapolation to the human, and to external shock, they did show that the 
fundamental heart response gave a 3 to 1 ration of current required for fibrillation when 
comparing DC to AC shock. ["Influence of direct current on the electrical activity of the 
heart and on its susceptibility to ventricular fibrillation", S. Hohnloser, J. Weirich, and H. 
Antoni, Basic Research in Cardiology, Vol. 77, No. 3, pp. 237 - 249, 1982.]

Although there have been electrocutions at low voltage AC (24 V rms) and low voltage DC 
(45 V), they are under extremely unusual circumstances, such as probes pierced into the 
body, or welders passing out from heat exhaustion under extreme environmentl conditions, 
falling on their low voltage electrodes and dying from internal organ burn injury. None of 
these are work conditions to be encountered by the US electrical workers.

In summary, based on extensive literature (over 50 references) there is substantial 
justification that the current threshold for safety for DC shock is 3 to 5 times that of 60 Hz 
AC, and the 100 V threshold for DC is appropriate.  

Note that listed, benchtop DC power supplies commonly provide exposed output jacks at 
60 to 70 V DC.  Applying the historical 50 V rms (which is 160 V peak to peak) to DC will 
contradict significant electronic and telecommunications work.  There are no known 
electrocutions or injuries from this type of equipment.
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Public Comment No. 219-NFPA 70E-2013 [ Section No. 130.4(C) ] 

(C)  Approach to Exposed Energized Electrical Conductors or Circuit Parts 
Operating at 50 Volts or More.
No qualified person shall approach or take any conductive object closer to 
exposed energized electrical conductors or circuit parts operating at 50 volts 
or more than the restricted approach boundary set forth in Table 130.4(C)(a)
and Table 130.4(C)(b), unless one of the following conditions applies: 

(1) The qualified person is insulated or guarded from the energized 
electrical conductors or circuit parts operating at 50 volts or more. 
Insulating gloves or insulating gloves and sleeves are considered
insulation only with regard to the energized parts upon which work is 
being performed. If there is a need for an uninsulated part of the 
qualified person’s body to contact exposed energized conductors or 
circuit parts, a combination of 130.4(C)(1), 130.4(C)(2), and 130.4(C)(3) 
shall be used to protect the uninsulated body parts.

(2) The energized electrical conductors or circuit part operating at 50 volts 
or more are insulated from the qualified person and from any other 
conductive object at a different potential.

(3) The qualified person is insulated from any other conductive object

(4) The restricted approach boundary in Table 130.4(C)(a) and Table 130.4
(C)(b) is “not specified.”

Table 130.4(C)(a) Approach Boundaries to Energized Electrical Conductors 
or Circuit Parts for Shock Protection for Alternating-Current Systems (All 
dimensions are distance from energized electrical conductor or circuit part to 
employee.)

(1) (2) (3) (4)

Limited Approach 
Boundary b

Restricted Approach 
Boundary b ; Includes 
Inadvertent Movement 
Adder

Nominal
System Voltage 
Range, Phase 
to Phase a

Exposed
Movable 

Conductor c

Exposed
Fixed 

Circuit Part

<50 V Not specified Not specified Not specified

50 V–300 V 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 
in.)

Avoid contact

301

V–750 V

V– 600V 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 in.) 0.3 m (1 ft 0 in.)

751 V–15 
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601 V–15 
kV

3.0 m (10 
ft 0 in.)

1.5 m (5 ft 
0 in.)

0.7 m (2 ft 2 in.)          Keep the 
Prohibited Boundary above 601V

15.1 kV–36 
kV

3.0 m (10 
ft 0 in.)

1.8 m (6 ft 
0 in.) 0.8 m (2 ft 7 in.)

36.1 kV–46 
kV

3.0 m (10 
ft 0 in.)

2.5 m (8 ft 
0 in.)

0.8 m (2 ft 9 in.)

46.1 kV–
72.5 kV

3.0 m (10 
ft 0 in.)

2.5 m (8 ft 
0 in.) 1.0 m (3 ft 3 in.)

72.6 kV–
121 kV

3.3 m (10 
ft 8 in.)

2.5 m (8 ft 
0 in.) 1.0 m (3 ft 4 in.)

138 kV–
145 kV

3.4 m (11 
ft 0 in.)

3.0 m (10 
ft 0 in.) 1.2 m (3 ft 10 in.)

161 kV–
169 kV

3.6 m (11 
ft 8 in.)

3.6 m (11 
ft 8 in.)

1.3 m (4 ft 3 in.)

230 kV–
242 kV

4.0 m (13 
ft 0 in.)

4.0 m (13 
ft 0 in.)

1.7 m (5 ft 8 in.)

345 kV–
362 kV

4.7 m (15 
ft 4 in.)

4.7 m (15 
ft 4 in.)

2.8 m (9 ft 2 in.)

500 kV–
550 kV

5.8 m (19 
ft 0 in.)

5.8 m (19 
ft 0 in.) 3.6 m (11 ft 10 in.)

765 kV–
800 kV

7.2 m (23 
ft 9 in.)

7.2 m (23 
ft 9 in.) 4.9 m (15 ft 11 in.)

Note(1): For arc flash boundary, see 130.5(A).

Note (2): All dimensions are distance from exposed energized electrical 
conductors or circuit part to employee.

a For single-phase systems, select the range that is equal to the system’s 
maximum phase-to-ground voltage multiplied by 1.732.

b See definition in Article 100 and text in 130.4(D)(2) and Annex C for 
elaboration.

c Exposed movable conductors describes a condition in which the distance 
between the conductor and a person is not under the control of the person. 
The term is normally applied to overhead line conductors supported by poles.

Table 130.4(C)(b) Approach Boundariesa to Energized Electrical Conductors 
or Circuit Parts for Shock Protection, Direct-Current Voltage Systems
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(1) (2) (3) (4)

Nominal 
Potential 

Difference

Limited Approach Boundary Restricted Approach 
Boundary; Includes 

Inadvertent Movement
Adder

Exposed 
Movable

Conductor *

Exposed 
Fixed

Circuit Part

<50 V Not specified Not specified Not specified

50 V–300 V 3.0 m (10 ft 0 in.)
1.0 m (3 ft 6 
in.) Avoid contact

301 V–1 kV 3.0 m (10 ft 0 in.)
1.0 m (3 ft 6 
in.) 0.3 m (1 ft 0 in.)

1.1 kV–5 kV 3.0 m (10 ft 0 in.)
1.5 m (5 ft 0 
in.) 0.5 m (1 ft 5 in.)

5 kV–15 kV 3.0 m (10 ft 0 in.)
1.5 m (5 ft 0 
in.) 0.7 m (2 ft 2 in.)

15.1 kV–45 kV 3.0 m (10 ft 0 in.)
2.5 m (8 ft 0 
in.) 0.8 m (2 ft 9 in.)

45.1 kV– 75 kV 3.0 m (10 ft 0 in.)
2.5 m (8 ft 0 
in.) 1.0 m (3 ft 2 in.)

75.1 kV–150 
kV 3.3 m (10 ft 8 in.)

3.0 m (10 ft 0 
in.) 1.2 m (4 ft 0 in.)

150.1 kV–250 
kV 3.6 m (11 ft 8 in.)

3.6 m (11 ft 8 
in.) 1.6 m (5 ft 3 in.)

250.1 kV–500 
kV 6.0 m (20 ft 0 in.)

6.0 m (20 ft 0 
in.) 3.5 m (11 ft 6 in.)

500.1 kV–800 
kV 8.0 m (26 ft 0 in.)

8.0 m (26 ft 0 
in.) 5.0 m (16 ft 5 in.)

Note: All dimensions are distance from exposed energized electrical conductors or circuit
parts to worker.

* Exposed movable conductor describes a condition in which the distance 
between the conductor and a person is not under the control of the person. 
The term is normally applied to overhead line conductors supported by poles.

Statement of Problem and Substantiation for Public Comment 

OSHA infers that voltages above 600 are hgh voltage.  This revision will match OSHA's 
text.  The Restricted Boundary is where personnel put on shock PPE and is analogus to 
OSHA's "in close proximity" boundary.  The Probitative Boundary is discribes the boundary 
where work within the boundary is the same as making contact with a circuit part or 
conductor.  It is analogus to OSHA's Minimum Approach Distance. Keeping the Prohibitive 
Boundary above 601 volts and matching the distances to OSHA's text will resolve 
confusion and enable compliance to OSHA>
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Public Comment No. 224-NFPA 70E-2013 [ Section No. 130.4(C) ] 

(C)  Approach to Exposed Energized Electrical Conductors or Circuit Parts 
Operating at 50 Volts or More.
No qualified person shall approach or take any conductive object closer to 
exposed energized electrical conductors or circuit parts operating at 50 volts 
or more than the restricted approach boundary set forth in Table 130.4(C)(a)
and Table 130.4(C)(b), unless one of the following conditions applies: 

(1) The qualified person is insulated or guarded from the energized 
electrical conductors or circuit parts operating at 50 volts or more. 
Insulating gloves or insulating gloves and sleeves are considered
insulation only with regard to the energized parts upon which work is 
being performed. If there is a need for an uninsulated part of the 
qualified person’s body to contact exposed energized conductors or 
circuit parts, a combination of 130.4(C)(1), 130.4(C)(2), and 130.4(C)(3) 
shall be used to protect the uninsulated body parts.

(2) The energized electrical conductors or circuit part operating at 50 volts 
or more are insulated from the qualified person and from any other 
conductive object at a different potential.

(3) The qualified person is insulated from any other conductive object

(4) The restricted approach boundary in Table 130.4(C)(a) and Table 130.4
(C)(b) is “not specified.”

Table 130.4(C)(a) Approach Boundaries to Energized Electrical Conductors 
or Circuit Parts for Shock Protection for Alternating-Current Systems (All 
dimensions are distance from energized electrical conductor or circuit part to 
employee.)
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(1) (2) (3) (4)

Limited Approach 
Boundary b

Restricted Approach 
Boundary b ; Includes 
Inadvertent Movement 
Adder

Nominal
System Voltage 
Range, Phase 
to Phase a

Exposed
Movable 

Conductor c

Exposed
Fixed 

Circuit Part

<50 V Not specified Not specified Not specified

50 V–300 V 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 
in.)

Avoid contact

301 V–750 V 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 
in.)

0.3 m (1 ft 0 in.)

751 V–15 kV 3.0 m (10 ft 0 in.)
1.5 m (5 ft 0 
in.) 0.7 m (2 ft 2 in.)

15.1 kV–36 kV 3.0 m (10 ft 0 in.)
1.8 m (6 ft 0 
in.) 0.8 m (2 ft 7 in.)

36.1 kV–46 kV 3.0 m (10 ft 0 in.)
2.5 m (8 ft 0 
in.) 0.8 m (2 ft 9 in.)

46.1 kV–72.5 kV 3.0 m (10 ft 0 in.) 2.5 m (8 ft 0 
in.)

1.0 m (3 ft 3 in.)

72.6 kV–121 kV 3.3 m (10 ft 8 in.)
2.5 m (8 ft 0 
in.) 1.0 m (3 ft 4 in.)

138 kV–145 kV 3.4 m (11 ft 0 in.)
3.0 m (10 ft 0 
in.) 1.2 m (3 ft 10 in.)

161 kV–169 kV 3.6 m (11 ft 8 in.) 3.6 m (11 ft 8 
in.)

1.3 m (4 ft 3 in.)

230 kV–242 kV 4.0 m (13 ft 0 in.) 4.0 m (13 ft 0 
in.)

1.7 m (5 ft 8 in.)

345 kV–362 kV 4.7 m (15 ft 4 in.) 4.7 m (15 ft 4 
in.)

2.8 m (9 ft 2 in.)

500 kV–550 kV 5.8 m (19 ft 0 in.)
5.8 m (19 ft 0 
in.) 3.6 m (11 ft 10 in.)

765 kV–800 kV 7.2 m (23 ft 9 in.)
7.2 m (23 ft 9 
in.) 4.9 m (15 ft 11 in.)

Note(1): For arc flash boundary, see 130.5(A).

Note (2): All dimensions are distance from exposed energized electrical 
conductors or circuit part to employee.

a For single-phase systems, select the range that is equal to the system’s 
maximum phase-to-ground voltage multiplied by 1.732.

b See definition in Article 100 and text in 130.4(D)(2) and Annex C for 
elaboration.

c Exposed movable conductors describes a condition in which the distance 
between the conductor and a person is not under the control of the person. 
The term is normally applied to overhead line conductors supported by poles.

Table 130.4(C)(b) Approach Boundariesa to Energized Electrical Conductors 
or Circuit Parts for Shock Protection, Direct-Current Voltage Systems
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(1) (2) (3) (4)

Nominal 
Potential 

Difference

Limited Approach Boundary Restricted Approach 
Boundary; Includes 

Inadvertent Movement
Adder

Exposed 
Movable

Conductor *

Exposed 
Fixed

Circuit Part

<50 

<60 V Not specified Not specified Not specified

50 V–300 

60 V–300 V 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 in.) Avoid contact

301 V–1 kV 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 in.) 0.3 m (1 ft 0 in.)

1.1 kV–5 kV 3.0 m (10 ft 0 in.) 1.5 m (5 ft 0 in.) 0.5 m (1 ft 5 in.)

5 kV–15 kV 3.0 m (10 ft 0 in.) 1.5 m (5 ft 0 in.) 0.7 m (2 ft 2 in.)

15.1 kV–45 kV 3.0 m (10 ft 0 in.) 2.5 m (8 ft 0 in.) 0.8 m (2 ft 9 in.)

45.1 kV– 75 kV 3.0 m (10 ft 0 in.) 2.5 m (8 ft 0 in.) 1.0 m (3 ft 2 in.)

75.1 kV–150 kV 3.3 m (10 ft 8 in.) 3.0 m (10 ft 0 in.) 1.2 m (4 ft 0 in.)

150.1 kV–250 kV 3.6 m (11 ft 8 in.) 3.6 m (11 ft 8 in.) 1.6 m (5 ft 3 in.)

250.1 kV–500 kV 6.0 m (20 ft 0 in.) 6.0 m (20 ft 0 in.) 3.5 m (11 ft 6 in.)

500.1 kV–800 kV 8.0 m (26 ft 0 in.) 8.0 m (26 ft 0 in.) 5.0 m (16 ft 5 in.)

Note: All dimensions are distance from exposed energized electrical conductors or circuit
parts to worker.

* Exposed movable conductor describes a condition in which the distance 
between the conductor and a person is not under the control of the person. 
The term is normally applied to overhead line conductors supported by poles.

Statement of Problem and Substantiation for Public Comment 

Table 130.4(C)(B) has reduced the DC voltage thresholds to  50 VDC from 100 VDC.  
Reducing this value creates significant operational/business changes among industries 
which primarily operate with 50-100 VDC electricity.  This commenter advocates no less 
than a 60 VDC threshold . 

By way of technical justification for a  60 VDC standard,  IEC 60364-4-41 (“Protection for 
safety – Protection against electric shock”) establishes the precautions required for Safe 
Extra Low Voltage (SELV) and Protected Extra Low Voltage (PELV) systems.  The 
standard is excerpted in part as follows (see Section 414.4.5).   

Basic protection is generally unnecessary in normal dry conditions for
– SELV circuits where the nominal voltage does not exceed 25 V a.c. or 60 V d.c.;
– PELV circuits where the nominal voltage does not exceed 25 V a.c. or 60 V d.c. and
exposed-conductive-parts and/or the live parts are connected by a protective conductor to 
the main earthing terminal.  
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Public Comment No. 233-NFPA 70E-2013 [ Section No. 130.4(C) ] 

(C)  Approach to Exposed Energized Electrical Conductors or Circuit Parts 
Operating at 50 Volts or More.
No qualified person shall approach or take any conductive object closer to 
exposed energized electrical conductors or circuit parts operating at 50 volts 
or more than the restricted approach boundary set forth in Table 130.4(C)(a)
and Table 130.4(C)(b), unless one of the following conditions applies: 

(1) The qualified person is insulated or guarded from the energized 
electrical conductors or circuit parts operating at 50 volts or more. 
Insulating gloves or insulating gloves and sleeves are considered
insulation only with regard to the energized parts upon which work is 
being performed. If there is a need for an uninsulated part of the 
qualified person’s body to contact exposed energized conductors or 
circuit parts, a combination of 130.4(C)(1), 130.4(C)(2), and 130.4(C)(3) 
shall be used to protect the uninsulated body parts.

(2) The energized electrical conductors or circuit part operating at 50 volts 
or more are insulated from the qualified person and from any other 
conductive object at a different potential.

(3) The qualified person is insulated from any other conductive object

(4) The restricted approach boundary in Table 130.4(C)(a) and Table 130.4
(C)(b) is “not specified.”

Table 130.4(C)(a) Approach Boundaries to Energized Electrical Conductors 
or Circuit Parts for Shock Protection for Alternating-Current Systems (All 
dimensions are distance from energized electrical conductor or circuit part to 
employee.)
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(1) (2) (3) (4)

Limited Approach 
Boundary b

Restricted Approach 
Boundary b ; Includes 
Inadvertent Movement 
Adder

Nominal
System Voltage 
Range, Phase 
to Phase a

Exposed
Movable 

Conductor c

Exposed
Fixed 

Circuit Part

<50 V Not specified Not specified Not specified

50 V–300 V 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 
in.)

Avoid contact

301 V–750 V 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 
in.)

0.3 m (1 ft 0 in.)

751 V–15 kV 3.0 m (10 ft 0 in.)
1.5 m (5 ft 0 
in.) 0.7 m (2 ft 2 in.)

15.1 kV–36 kV 3.0 m (10 ft 0 in.)
1.8 m (6 ft 0 
in.) 0.8 m (2 ft 7 in.)

36.1 kV–46 kV 3.0 m (10 ft 0 in.)
2.5 m (8 ft 0 
in.) 0.8 m (2 ft 9 in.)

46.1 kV–72.5 kV 3.0 m (10 ft 0 in.) 2.5 m (8 ft 0 
in.)

1.0 m (3 ft 3 in.)

72.6 kV–121 kV 3.3 m (10 ft 8 in.)
2.5 m (8 ft 0 
in.) 1.0 m (3 ft 4 in.)

138 kV–145 kV 3.4 m (11 ft 0 in.)
3.0 m (10 ft 0 
in.) 1.2 m (3 ft 10 in.)

161 kV–169 kV 3.6 m (11 ft 8 in.) 3.6 m (11 ft 8 
in.)

1.3 m (4 ft 3 in.)

230 kV–242 kV 4.0 m (13 ft 0 in.) 4.0 m (13 ft 0 
in.)

1.7 m (5 ft 8 in.)

345 kV–362 kV 4.7 m (15 ft 4 in.) 4.7 m (15 ft 4 
in.)

2.8 m (9 ft 2 in.)

500 kV–550 kV 5.8 m (19 ft 0 in.)
5.8 m (19 ft 0 
in.) 3.6 m (11 ft 10 in.)

765 kV–800 kV 7.2 m (23 ft 9 in.)
7.2 m (23 ft 9 
in.) 4.9 m (15 ft 11 in.)

Note(1): For arc flash boundary, see 130.5(A).

Note (2): All dimensions are distance from exposed energized electrical 
conductors or circuit part to employee.

a For single-phase systems, select the range that is equal to the system’s 
maximum phase-to-ground voltage multiplied by 1.732.

b See definition in Article 100 and text in 130.4(D)(2) and Annex C for 
elaboration.

c Exposed movable conductors describes a condition in which the distance 
between the conductor and a person is not under the control of the person. 
The term is normally applied to overhead line conductors supported by poles.

Leave as 100V

Table 130.4(C)(b) Approach Boundariesa to Energized Electrical Conductors 
or Circuit Parts for Shock Protection, Direct-Current Voltage Systems
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(1) (2) (3) (4)

Nominal 
Potential 

Difference

Limited Approach Boundary Restricted Approach 
Boundary; Includes 

Inadvertent Movement
Adder

Exposed 
Movable

Conductor *

Exposed 
Fixed

Circuit Part

<50 V Not specified Not specified Not specified

50 V–300 V 3.0 m (10 ft 0 in.)
1.0 m (3 ft 6 
in.) Avoid contact

301 V–1 kV 3.0 m (10 ft 0 in.)
1.0 m (3 ft 6 
in.) 0.3 m (1 ft 0 in.)

1.1 kV–5 kV 3.0 m (10 ft 0 in.)
1.5 m (5 ft 0 
in.) 0.5 m (1 ft 5 in.)

5 kV–15 kV 3.0 m (10 ft 0 in.)
1.5 m (5 ft 0 
in.) 0.7 m (2 ft 2 in.)

15.1 kV–45 kV 3.0 m (10 ft 0 in.)
2.5 m (8 ft 0 
in.) 0.8 m (2 ft 9 in.)

45.1 kV– 75 kV 3.0 m (10 ft 0 in.)
2.5 m (8 ft 0 
in.) 1.0 m (3 ft 2 in.)

75.1 kV–150 
kV 3.3 m (10 ft 8 in.)

3.0 m (10 ft 0 
in.) 1.2 m (4 ft 0 in.)

150.1 kV–250 
kV 3.6 m (11 ft 8 in.)

3.6 m (11 ft 8 
in.) 1.6 m (5 ft 3 in.)

250.1 kV–500 
kV 6.0 m (20 ft 0 in.)

6.0 m (20 ft 0 
in.) 3.5 m (11 ft 6 in.)

500.1 kV–800 
kV 8.0 m (26 ft 0 in.)

8.0 m (26 ft 0 
in.) 5.0 m (16 ft 5 in.)

Note: All dimensions are distance from exposed energized electrical conductors or circuit
parts to worker.

* Exposed movable conductor describes a condition in which the distance 
between the conductor and a person is not under the control of the person. 
The term is normally applied to overhead line conductors supported by poles.

Additional Proposed Changes

File Name Description Approved

Signed_-_Hugh_Hoagland.pdf Cover Sheet 

Statement of Problem and Substantiation for Public Comment 

The 100V was based on an excellent study of all the literature on DC shock by Dr. Lloyd 
Gordon and has been given to the committee for substantiation.  This study shows that 
adult workers (those covered by NFPA 70E) do not receive shock up to 100V.  The 
substantiation to change this is based on two points which I do not feel are supported by 
the evidence.  OSHA says 50V but this quite old and was probably an overkill for DC.  
Additionally, NEC says 50V but this is designed to protect children and the public.  NFPA 
70E is for workers and children are not doing NFPA 70E type work.  Using 100V will allow 
the use of newer arc flash PPE which can also protect from acids yet not have to have the 
same level of shock protection.  This could lead OSHA to change with the new evidence.  I 
know of no incidents of DC shock below 100V in the workplace.
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Public Comment No. 37-NFPA 70E-2013 [ Section No. 130.4(C) ] 

(C)  Approach to Exposed Energized Electrical Conductors or Circuit Parts 
Operating at 50 Volts or More.
No qualified person shall approach or take any conductive object closer to 
exposed energized electrical conductors or circuit parts operating at 50 volts 
or more than the restricted approach boundary set forth in Table 130.4(C)(a)
and Table 130.4(C)(b), unless one of the following conditions applies: 

(1) The
qualified person is insulated or guarded from the 

(2) energized electrical conductors or circuit 
parts 

(3) part operating at 50 volts or more 
. Insulating gloves or insulating gloves and sleeves are considered 
insulation only with regard to the energized parts upon which work is being 
performed. If there is a need for an uninsulated part of the qualified 
person’s body to contact exposed energized conductors or circuit parts, a 
combination of 130.4(C)(1), 

(4) are insulated from the qualified person and from any other conductive 
object at a different potential.

(5) The qualified person is insulated from any other conductive object

(6) The restricted approach boundary in Table 130.4(C)(
2

(7) a )
, 

(8) and Table 130.4(C)(
3) shall be used to protect the uninsulated body parts.The 

(9) b) is “not specified.”

(10) The qualified person is insulated or guarded from the energized
electrical conductors or circuit 

part 

(11) parts operating at 50 volts or more 
are insulated from the qualified person and from any other conductive 
object at a different potential.

(12) The qualified person is insulated from any other conductive object
The restricted approach boundary in Table 

(13) such as by means of insulated tools, application of insulated blankets, 
line hose, or suitable guards.

(14) If the qualified person's body must cross the restricted approach 
boundary and cannot be protected by a combination of 130.4(C)(

a

(15) 1 )
and Table 

(16) - 130.4(C)(
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b) is “not specified.”

(17) 4), insulating gloves or insulating gloves and sleeves are required. 
These are considered insulation only with regard to the energized parts 
upon which work is being performed. All other parts must be protected 
by means of 130.4(C)(1)-130.4(C)(4).

Informational Note No. 1: See IEEE Standard 516-2009, IEEE Guide for 
Maintenance Methods on Energized Power Lines , for guidance on work 
methods to be used for shock protection.

Table 130.4(C)(a) Approach Boundaries to Energized Electrical Conductors 
or Circuit Parts for Shock Protection for Alternating-Current Systems (All 
dimensions are distance from energized electrical conductor or circuit part to 
employee.) 

(1) (2) (3) (4)

Limited Approach 
Boundary b

Restricted Approach 
Boundary b ; Includes 
Inadvertent Movement 
Adder

Nominal
System Voltage 
Range, Phase 
to Phase a

Exposed
Movable 

Conductor c

Exposed
Fixed 

Circuit Part

<50 V Not specified Not specified Not specified

50 V–300 V 3.0 m (10 ft 0 in.)
1.0 m (3 ft 6 
in.) Avoid contact

301 V–750 V 3.0 m (10 ft 0 in.)
1.0 m (3 ft 6 
in.) 0.3 m (1 ft 0 in.)

751 V–15 kV 3.0 m (10 ft 0 in.) 1.5 m (5 ft 0 
in.)

0.7 m (2 ft 2 in.)

15.1 kV–36 kV 3.0 m (10 ft 0 in.) 1.8 m (6 ft 0 
in.)

0.8 m (2 ft 7 in.)

36.1 kV–46 kV 3.0 m (10 ft 0 in.)
2.5 m (8 ft 0 
in.) 0.8 m (2 ft 9 in.)

46.1 kV–72.5 kV 3.0 m (10 ft 0 in.) 2.5 m (8 ft 0 
in.) 1.0 m (3 ft 3 in.)

72.6 kV–121 kV 3.3 m (10 ft 8 in.) 2.5 m (8 ft 0 
in.)

1.0 m (3 ft 4 in.)

138 kV–145 kV 3.4 m (11 ft 0 in.) 3.0 m (10 ft 0 
in.)

1.2 m (3 ft 10 in.)

161 kV–169 kV 3.6 m (11 ft 8 in.)
3.6 m (11 ft 8 
in.) 1.3 m (4 ft 3 in.)

230 kV–242 kV 4.0 m (13 ft 0 in.)
4.0 m (13 ft 0 
in.) 1.7 m (5 ft 8 in.)

345 kV–362 kV 4.7 m (15 ft 4 in.)
4.7 m (15 ft 4 
in.) 2.8 m (9 ft 2 in.)

500 kV–550 kV 5.8 m (19 ft 0 in.) 5.8 m (19 ft 0 
in.)

3.6 m (11 ft 10 in.)

765 kV–800 kV 7.2 m (23 ft 9 in.)
7.2 m (23 ft 9 
in.) 4.9 m (15 ft 11 in.)

Note(1): For arc flash boundary, see 130.5(A).
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Note (2): All dimensions are distance from exposed energized electrical 
conductors or circuit part to employee.

a For single-phase systems, select the range that is equal to the system’s 
maximum phase-to-ground voltage multiplied by 1.732.

b See definition in Article 100 and text in 130.4(D)(2) and Annex C for 
elaboration.

c Exposed movable conductors describes a condition in which the distance 
between the conductor and a person is not under the control of the person. 
The term is normally applied to overhead line conductors supported by poles.

Table 130.4(C)(b) Approach Boundariesa to Energized Electrical Conductors 
or Circuit Parts for Shock Protection, Direct-Current Voltage Systems

(1) (2) (3) (4)

Nominal 
Potential 

Difference

Limited Approach Boundary Restricted Approach 
Boundary; Includes 

Inadvertent Movement
Adder

Exposed 
Movable

Conductor *

Exposed 
Fixed

Circuit Part

<50 V Not specified Not specified Not specified

50 V–300 V 3.0 m (10 ft 0 in.)
1.0 m (3 ft 6 
in.) Avoid contact

301 V–1 kV 3.0 m (10 ft 0 in.)
1.0 m (3 ft 6 
in.) 0.3 m (1 ft 0 in.)

1.1 kV–5 kV 3.0 m (10 ft 0 in.)
1.5 m (5 ft 0 
in.) 0.5 m (1 ft 5 in.)

5 kV–15 kV 3.0 m (10 ft 0 in.)
1.5 m (5 ft 0 
in.) 0.7 m (2 ft 2 in.)

15.1 kV–45 kV 3.0 m (10 ft 0 in.)
2.5 m (8 ft 0 
in.) 0.8 m (2 ft 9 in.)

45.1 kV– 75 kV 3.0 m (10 ft 0 in.)
2.5 m (8 ft 0 
in.) 1.0 m (3 ft 2 in.)

75.1 kV–150 
kV 3.3 m (10 ft 8 in.)

3.0 m (10 ft 0 
in.) 1.2 m (4 ft 0 in.)

150.1 kV–250 
kV 3.6 m (11 ft 8 in.)

3.6 m (11 ft 8 
in.) 1.6 m (5 ft 3 in.)

250.1 kV–500 
kV 6.0 m (20 ft 0 in.)

6.0 m (20 ft 0 
in.) 3.5 m (11 ft 6 in.)

500.1 kV–800 
kV 8.0 m (26 ft 0 in.)

8.0 m (26 ft 0 
in.) 5.0 m (16 ft 5 in.)

Note: All dimensions are distance from exposed energized electrical conductors or circuit
parts to worker.

* Exposed movable conductor describes a condition in which the distance 
between the conductor and a person is not under the control of the person. 
The term is normally applied to overhead line conductors supported by poles.

Statement of Problem and Substantiation for Public Comment 
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First, the "hierarchy of controls" specifically lists PPE as the last option to be used. This 
section should be rewritten to give PPE as the last option and not the first option. The 
reason is because PPE reduces the severity of the hazard and does not reduce/eliminate 
the likelihood of the hazard occurring in the first place. There are many reasons that 
insulated gloves should not be the first option. Among them, they are more likely to fail than 
say insulated tools, live line tools, cover up, and guarding. Second, this violates the 
hierarchy of controls concept already presented earlier in the text. Third, gloves cannot and 
should not be used above about 48 kV and even then, it is difficult to obtain gloves rated 
higher than class 2 due to lack of demand. Fourth, use of gloves increases risk to 
hypothermia and hyperthermia, frost bite, and mistakes being made while working due to 
loss of dexterity, which also violates the concept that well designed safeguards should 
reduce the risk and not increase others. Thus, use of gloves and sleeves should be 
demoted to a last option rather than a first option.

Further, NFPA 70E in all previous editions including this one is very vague when it comes 
to acceptable work methods when a shock hazard is present. IEEE 516-2009 is the 
reference source for the boundaries stated in 70E as well as used by OSHA in 1910.269 
and 1910.333. Although it is specific to bare, overhead power lines, IEEE 516-2009 is very 
clear and detailed on work methods to be used while exposed to electrical shock hazards 
and provides guidance for insulating (cover up), working with insulated tools, working with 
insulated work platforms, bare-hands live-line procedures (in part), insulated gloves and 
sleeves, and limitations on rubber glove method which is severely limited at higher voltages 
which are often present in the incoming substations of large facilities such as those found 
in steel, mining, and petrochemical facilities. Rather than attempt to incorporate those 
recommendations, the recommendation is to make reference to IEEE 516-2009 as 
guidance in an informational note.
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Public Comment No. 68-NFPA 70E-2013 [ Section No. 130.4(C) ] 

(C)  Approach to Exposed Energized Electrical Conductors or Circuit Parts 
Operating at 50 Volts or More or above 50Vac / 60Vdc .
No qualified person shall approach or take any conductive object closer to 
exposed energized electrical conductors or circuit parts operating at 50 volts 
or or above 50Vac, 60Vdc, or more than the restricted approach boundary 
set forth in Table 130.4(C)(a) and Table 130.4(C)(b) , unless one of the 
following conditions applies: 

(1) The qualified person is insulated or guarded from the energized 
electrical conductors or circuit parts operating at 50 volts or 
more above 50Vac or 60Vdc . Insulating gloves or insulating gloves and 
sleeves are considered insulation only with regard to the energized 
parts upon which work is being performed. If there is a need for an 
uninsulated part of the qualified person’s body to contact exposed 
energized conductors or circuit parts, a combination of 130.4(C)(1), 
130.4(C)(2), and 130.4(C)(3) shall be used to protect the uninsulated 
body parts.

(2) The energized electrical conductors or circuit part operating at 50 volts
or more are or above 50Vac or 60Vdc are insulated from the qualified 
person and from any other conductive object at a different potential.

(3) The qualified person is insulated from any other conductive object

(4) The restricted approach boundary in Table 130.4(C)(a) and Table 130.4
(C)(b) is “not specified.”

Table 130.4(C)(a) Approach Boundaries to Energized Electrical Conductors 
or Circuit Parts for Shock Protection for Alternating-Current Systems (All 
dimensions are distance from energized electrical conductor or circuit part to 
employee.)
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(1) (2) (3) (4)

Limited Approach 
Boundary b

Restricted Approach 
Boundary b ; Includes 
Inadvertent Movement 
Adder

Nominal
System Voltage 
Range, Phase 
to Phase a

Exposed
Movable 

Conductor c

Exposed
Fixed 

Circuit Part

<50 V Not specified Not specified Not specified

50 V–300 V 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 
in.)

Avoid contact

301 V–750 V 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 
in.)

0.3 m (1 ft 0 in.)

751 V–15 kV 3.0 m (10 ft 0 in.)
1.5 m (5 ft 0 
in.) 0.7 m (2 ft 2 in.)

15.1 kV–36 kV 3.0 m (10 ft 0 in.)
1.8 m (6 ft 0 
in.) 0.8 m (2 ft 7 in.)

36.1 kV–46 kV 3.0 m (10 ft 0 in.)
2.5 m (8 ft 0 
in.) 0.8 m (2 ft 9 in.)

46.1 kV–72.5 kV 3.0 m (10 ft 0 in.) 2.5 m (8 ft 0 
in.)

1.0 m (3 ft 3 in.)

72.6 kV–121 kV 3.3 m (10 ft 8 in.)
2.5 m (8 ft 0 
in.) 1.0 m (3 ft 4 in.)

138 kV–145 kV 3.4 m (11 ft 0 in.)
3.0 m (10 ft 0 
in.) 1.2 m (3 ft 10 in.)

161 kV–169 kV 3.6 m (11 ft 8 in.) 3.6 m (11 ft 8 
in.)

1.3 m (4 ft 3 in.)

230 kV–242 kV 4.0 m (13 ft 0 in.) 4.0 m (13 ft 0 
in.)

1.7 m (5 ft 8 in.)

345 kV–362 kV 4.7 m (15 ft 4 in.) 4.7 m (15 ft 4 
in.)

2.8 m (9 ft 2 in.)

500 kV–550 kV 5.8 m (19 ft 0 in.)
5.8 m (19 ft 0 
in.) 3.6 m (11 ft 10 in.)

765 kV–800 kV 7.2 m (23 ft 9 in.)
7.2 m (23 ft 9 
in.) 4.9 m (15 ft 11 in.)

Note(1): For arc flash boundary, see 130.5(A).

Note (2): All dimensions are distance from exposed energized electrical 
conductors or circuit part to employee.

a For single-phase systems, select the range that is equal to the system’s 
maximum phase-to-ground voltage multiplied by 1.732.

b See definition in Article 100 and text in 130.4(D)(2) and Annex C for 
elaboration.

c Exposed movable conductors describes a condition in which the distance 
between the conductor and a person is not under the control of the person. 
The term is normally applied to overhead line conductors supported by poles.

Table 130.4(C)(b) Approach Boundariesa to Energized Electrical Conductors 
or Circuit Parts for Shock Protection, Direct-Current Voltage Systems
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(1) (2) (3) (4)

Nominal 
Potential 

Difference

Limited Approach Boundary Restricted Approach 
Boundary; Includes 

Inadvertent Movement
Adder

Exposed 
Movable

Conductor *

Exposed 
Fixed

Circuit Part

<50 

<60 V Not specified Not specified Not specified

50 

60 V–300 V 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 in.) Avoid contact

301 V–1 kV 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 in.) 0.3 m (1 ft 0 in.)

1.1 kV–5 kV 3.0 m (10 ft 0 in.) 1.5 m (5 ft 0 in.) 0.5 m (1 ft 5 in.)

5 kV–15 kV 3.0 m (10 ft 0 in.) 1.5 m (5 ft 0 in.) 0.7 m (2 ft 2 in.)

15.1 kV–45 kV 3.0 m (10 ft 0 in.) 2.5 m (8 ft 0 in.) 0.8 m (2 ft 9 in.)

45.1 kV– 75 kV 3.0 m (10 ft 0 in.) 2.5 m (8 ft 0 in.) 1.0 m (3 ft 2 in.)

75.1 kV–150 kV 3.3 m (10 ft 8 in.) 3.0 m (10 ft 0 in.) 1.2 m (4 ft 0 in.)

150.1 kV–250 kV 3.6 m (11 ft 8 in.) 3.6 m (11 ft 8 in.) 1.6 m (5 ft 3 in.)

250.1 kV–500 kV 6.0 m (20 ft 0 in.) 6.0 m (20 ft 0 in.) 3.5 m (11 ft 6 in.)

500.1 kV–800 kV 8.0 m (26 ft 0 in.) 8.0 m (26 ft 0 in.) 5.0 m (16 ft 5 in.)

Note: All dimensions are distance from exposed energized electrical conductors or circuit
parts to worker.

* Exposed movable conductor describes a condition in which the distance 
between the conductor and a person is not under the control of the person. 
The term is normally applied to overhead line conductors supported by poles.

Statement of Problem and Substantiation for Public Comment 

Changing the upper limit of the approach boundaries for DC voltage from 100V to 50V 
creates an inconsistency among other standards which could lead to confusion.  Suggest 
using 60V as the DC upper limit.  

60V DC is consistent with UL SELV circuit voltage requirements defined in 60950-1.   It is 
also the upper limit of safe voltage levels standardized on by the telecom industry.  As 
workplaces are becoming more and more networked, it is not uncommon to find power and 
data transmitted over a single Ethernet cable.  Power-over-Ethernet (PoE) as defined in 
IEEE 802.3at operates at voltage levels up to 60V DC.  A restriction on voltages at or 
above 50VDC could mean PPE would be required to plug or unplug an Ethernet cable.

Related Items from the Public Input Stage for This Document

Related Item
Public Input No. 44-NFPA 70E-2012 [Section No. 130.4(C)]

Public Input No. 100-NFPA 70E-2012 [Section No. 130.4(C)]

Public Input No. 257-NFPA 70E-2012 [Section No. 130.4(C)]
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Public Comment No. 88-NFPA 70E-2013 [ Section No. 130.4(C) ] 

(C)  Approach to Exposed Energized Electrical Conductors or Circuit Parts 
Operating at 50 Volts or More.
No qualified person shall approach or take any conductive object closer to 
exposed energized electrical conductors or circuit parts operating at 50 volts 
or more than the restricted approach boundary set forth in Table 130.4(C)(a)
and Table 130.4(C)(b), unless one of the following conditions applies: 

(1) The qualified person is insulated or guarded from the energized 
electrical conductors or circuit parts operating at 50 volts or more. 
Insulating gloves or insulating gloves and sleeves are considered
insulation only with regard to the energized parts upon which work is 
being performed. If there is a need for an uninsulated part of the 
qualified person’s body to contact exposed energized conductors or 
circuit parts, a combination of 130.4(C)(1), 130.4(C)(2), and 130.4(C)(3) 
shall be used to protect the uninsulated body parts.

(2) The energized electrical conductors or circuit part operating at 50 volts 
or more are insulated from the qualified person and from any other 
conductive object at a different potential.

(3) The qualified person is insulated from any other conductive object

(4) The restricted approach boundary in Table 130.4(C)(a) and Table 
130.4(C)(b) is “not specified.”

(5)

Table 130.4(C)(a) Approach Boundaries to Energized Electrical Conductors 
or Circuit Parts for Shock Protection for Alternating-Current Systems (All 
dimensions are distance from energized electrical conductor or circuit part to 
employee.)

Page 224 of 576National Fire Protection Association Report

5/13/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...

Page 261 of 621



(1) (2) (3) (4)

Limited Approach 
Boundary b

Restricted Approach 
Boundary b ; Includes 
Inadvertent Movement 
Adder

Nominal
System Voltage 
Range, Phase 
to Phase a

Exposed
Movable 

Conductor c

Exposed
Fixed 

Circuit Part

<50 V Not specified Not specified Not specified

50 V–300 V 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 
in.)

Avoid contact

301 V–750 V 3.0 m (10 ft 0 in.) 1.0 m (3 ft 6 
in.)

0.3 m (1 ft 0 in.)

751 V–15 kV 3.0 m (10 ft 0 in.)
1.5 m (5 ft 0 
in.) 0.7 m (2 ft 2 in.)

15.1 kV–36 kV 3.0 m (10 ft 0 in.)
1.8 m (6 ft 0 
in.) 0.8 m (2 ft 7 in.)

36.1 kV–46 kV 3.0 m (10 ft 0 in.)
2.5 m (8 ft 0 
in.) 0.8 m (2 ft 9 in.)

46.1 kV–72.5 kV 3.0 m (10 ft 0 in.) 2.5 m (8 ft 0 
in.)

1.0 m (3 ft 3 in.)

72.6 kV–121 kV 3.3 m (10 ft 8 in.)
2.5 m (8 ft 0 
in.) 1.0 m (3 ft 4 in.)

138 kV–145 kV 3.4 m (11 ft 0 in.)
3.0 m (10 ft 0 
in.) 1.2 m (3 ft 10 in.)

161 kV–169 kV 3.6 m (11 ft 8 in.) 3.6 m (11 ft 8 
in.)

1.3 m (4 ft 3 in.)

230 kV–242 kV 4.0 m (13 ft 0 in.) 4.0 m (13 ft 0 
in.)

1.7 m (5 ft 8 in.)

345 kV–362 kV 4.7 m (15 ft 4 in.) 4.7 m (15 ft 4 
in.)

2.8 m (9 ft 2 in.)

500 kV–550 kV 5.8 m (19 ft 0 in.)
5.8 m (19 ft 0 
in.) 3.6 m (11 ft 10 in.)

765 kV–800 kV 7.2 m (23 ft 9 in.)
7.2 m (23 ft 9 
in.) 4.9 m (15 ft 11 in.)

Note(1): For arc flash boundary, see 130.5(A).

Note (2): All dimensions are distance from exposed energized electrical 
conductors or circuit part to employee.

a For single-phase systems, select the range that is equal to the system’s 
maximum phase-to-ground voltage multiplied by 1.732.

b See definition in Article 100 and text in 130.4(D)(2) and Annex C for 
elaboration.

c Exposed movable conductors describes a condition in which the distance 
between the conductor and a person is not under the control of the person. 
The term is normally applied to overhead line conductors supported by poles.

Table 130.4(C)(b) Approach Boundariesa to Energized Electrical Conductors 
or Circuit Parts for Shock Protection, Direct-Current Voltage Systems
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(1) (2) (3) (4)

Nominal 
Potential 

Difference

Limited Approach Boundary Restricted Approach 
Boundary; Includes 

Inadvertent Movement
Adder

Exposed 
Movable

Conductor *

Exposed 
Fixed

Circuit Part

<50 V Not specified Not specified Not specified

50 V–300 V 3.0 m (10 ft 0 in.)
1.0 m (3 ft 6 
in.) Avoid contact

301 V–1 kV 3.0 m (10 ft 0 in.)
1.0 m (3 ft 6 
in.) 0.3 m (1 ft 0 in.)

1.1 kV–5 kV 3.0 m (10 ft 0 in.)
1.5 m (5 ft 0 
in.) 0.5 m (1 ft 5 in.)

5 kV–15 kV 3.0 m (10 ft 0 in.)
1.5 m (5 ft 0 
in.) 0.7 m (2 ft 2 in.)

15.1 kV–45 kV 3.0 m (10 ft 0 in.)
2.5 m (8 ft 0 
in.) 0.8 m (2 ft 9 in.)

45.1 kV– 75 kV 3.0 m (10 ft 0 in.)
2.5 m (8 ft 0 
in.) 1.0 m (3 ft 2 in.)

75.1 kV–150 
kV 3.3 m (10 ft 8 in.)

3.0 m (10 ft 0 
in.) 1.2 m (4 ft 0 in.)

150.1 kV–250 
kV 3.6 m (11 ft 8 in.)

3.6 m (11 ft 8 
in.) 1.6 m (5 ft 3 in.)

250.1 kV–500 
kV 6.0 m (20 ft 0 in.)

6.0 m (20 ft 0 
in.) 3.5 m (11 ft 6 in.)

500.1 kV–800 
kV 8.0 m (26 ft 0 in.)

8.0 m (26 ft 0 
in.) 5.0 m (16 ft 5 in.)

Note: All dimensions are distance from exposed energized electrical conductors or circuit
parts to worker.

* Exposed movable conductor describes a condition in which the distance 
between the conductor and a person is not under the control of the person. 
The term is normally applied to overhead line conductors supported by poles.

Statement of Problem and Substantiation for Public Comment 

This Public Comment was developed by Jim Dollard, Daleep Mohla, Dennis Neitzel, Vince 
Saporita and James White.
The proposed list item (4)  where restricted approach boundary is " not specified" only 
applies to a voltage level of less than 50 Volts. This conflicts with the title of this section 
which is applicable to circuit parts operating at 50 Volts or more

Submitter Information Verification 

Submitter Full Name: Daleep Mohla
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Submittal Date: Tue Apr 16 14:22:14 EDT 2013
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Public Comment No. 121-NFPA 70E-2013 [ Section No. 130.5 ] 

130.5  Arc Flash Risk Assessment.
(1) Arc flash hazards shall be identified.

(2) Table 130.7(C)(15)(a) and Table 130.7(C)(15)(c) shall be permitted to be 
used to identify arc flash hazards.

(3) When an arc flash hazard has been identified the risk assessment shall 
determine:

(a) Appropriate safety-related work practices;

(b) The arc flash boundary; and

(c) The PPE to be used within the arc flash boundary.

(4) Review and Update. The arc flash risk assessment shall be updated 
when a major modification or renovation takes place. It shall be reviewed 
periodically, not to exceed 5 years, to account for changes in the electrical 
distribution system that could affect the results of the arc flash risk 
assessment.

The 
(5) Factors Affecting the Risk Assessment. The arc flash risk assessment 
shall take into consideration the design of the overcurrent protective device 
and its opening time, including its condition of maintenance.

Informational Note No. 1:

 Improper 
 Improper or inadequate maintenance can result in increased opening time 
of the overcurrent protective device, thus increasing the incident energy.

Informational Note No. 2:

  Both 
  Both larger and smaller available short-circuit currents could result in 
higher available arc flash energies. If the available short-circuit current 
increases without a decrease in the opening time of the overcurrent 
protective device, the arc flash energy will increase. If the available short-
circuit current decreases, resulting in a longer opening time for the 
overcurrent protective device, arc flash energies could also increase.

Informational Note No. 3:

  The 
  The occurrence of an arcing fault inside an enclosure produces a variety of 
physical phenomena very different from a bolted fault. For example, the arc 
energy resulting from an arc developed in the air will cause a sudden 
pressure increase and localized overheating. Equipment and design 
practices are available to minimize the energy levels and the number of 
procedures 

thatcould 
that could expose an employee to high 

-level 
levels of incident energy

sources
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. Proven designs such as arc-resistant switchgear, remote racking (insertion 
or removal), remote opening and closing of switching devices, high-
resistance grounding of low-voltage and 5000 volts (nominal) systems, 
current limitation, and specification of covered bus or covered conductors 
within equipment are techniques available to reduce the risk associated with 
an arc flash incident. See Informative Annex O for Safety-Related Design
Requirements.

Informational Note No. 4:

 For 
 For additional direction for performing maintenance on overcurrent 
protective devices, see Chapter 2, Safety-Related Maintenance 
Requirements.

Informational Note No. 5:

  See 
  See IEEE 1584 for more information regarding arc flash hazards for three-
phase systems .

(

A)  
B) Documentation. The results of the arc flash risk assessment shall be
documented.

(C) Arc Flash Boundary

and Personal Protective Equipment (PPE).One
.

(1) The arc flash boundary shall be the distance at which the incident energy 
equals 5 J/cm2 (1.2 cal/cm2).

Informational Note: For information on estimating the arc flash boundary, 
see Annex D.

(2) The arc flash boundary shall be permitted to be determined by PPE 
Category Table 130.7(C)(15)(b) or Table 130.7(C)(15)(d), when the 
requirements of these tables apply.

(D) Arc Flash PPE.  One of the following methods shall be used for the 

determination of the arc flash boundary and the
selection of personal protective equipment (PPE). Either, but not both, 
methods shall be permitted to be used on the same piece of equipment.

1.             Incident Energy Analysis

. The arc flash boundary for systems 50 volts and greater shall be the distance 
at which the incident energy equals 5 J/cm2 (1.2 cal/cm2). The incident 
energy analysis shall determine, and the employer shall document, the 
incident energy exposure of the worker (in calories per square centimeter). 
The incident energy exposure 

Method.  The incident energy exposure level shall be based on 
the working distance of the employee’s face and chest areas 
from a prospective arc source for the specific task to be 
performed. Arc-rated clothing and other PPE shall be used by 
the employee based on the incident energy exposure 
associated with the specific task. Recognizing that incident 
energy increases as the distance from the arc flash decreases,
additional PPE shall be used for any parts of the body that are 
closer than the distance at which the incident energy was 
determined.
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Informational Note:

 For 
 For information on estimating the incident energy, see 
Annex D. For information on selection of arc-rated 
clothing and other PPE, see Table H.3(b) in

Annex 
Annex H .

2 .

PPE Categories
Arc Flash PPE Category Method . The requirements

of 130.7(C) (15) and 130.7(C)(16) 

shall be used to determine the arc flash boundary and
shall apply when the Arc Flash PPE Category method is 
used for the selection 

and use of personal and other protective equipment
of arc flash PPE .

(

B
E )

Equipment Labeling.

Electrical equipment such as switchboards, panelboards, industrial 
control panels, meter socket enclosures, and motor control centers 
that are in other than dwelling units and that are likely to require 
examination, adjustment, servicing, or maintenance while energized 
shall be field-marked with a label containing all the following 
information:

1.           Nominal system voltage

2.           Arc flash boundary

3.           At least one of the following:

a.      Available incident energy and the corresponding 
working distance

b.      Minimum arc rating of clothing

c.      Site—specific level of PPE

d.      PPE category in 130.7(C)(15)(b) or 130.7(C)(15)(d) 
for the equipment

Exception: Labels applied prior to September 30, 2011, are 
acceptable if they contain the available incident energy or required 
level of PPE.

The method of calculating and the data to support the information 
for the label shall be documented. Where the review of the arc flash 
hazard risk assessment identifies a change that renders the label 
inaccurate, the label shall be updated.

The owner of the electrical equipment shall be responsible for the 
documentation, installation, and maintenance of the field-marked
label.
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(C)  Protective Clothing and Other Personal Protective Equipment 
(PPE) for Application with an Arc Flash Hazard Analysis.
Where it has been determined that work will be performed within the 
arc flash boundary, one of the following methods shall be used for 
the selection of protective clothing and other personal protective 
equipment (PPE): 

(1) Incident Energy Analysis. The incident energy analysis shall 
determine, and the employer shall document, the incident 
energy exposure of the worker (in calories per square
centimeter). The incident energy exposure level shall be 
based on the working distance of the employee’s face and 
chest areas from a prospective arc source for the specific task 
to be performed. Arc-rated clothing and other PPE shall be 
used by the employee based on the incident energy exposure 
associated with the specific task. Recognizing that incident 
energy increases as the distance from the arc flash 
decreases, additional PPE shall be used for any parts of the 
body that are closer than the distance at which the incident 
energy was determined. 

Informational Note: For information on estimating the 
incident energy, see Annex D. For information on 
selection of arc-rated clothing and other PPE, see 
Table H.3(b) in Annex H.

(2) arc flash PPE categories. The requirements of 130.7(C)(15) 
and 130.7(C)(16) shall be permitted to be used for the 
selection and use of personal and other protective equipment.

Statement of Problem and Substantiation for Public Comment 

This Public Comment seeks to clarify the requirements of this section:
1. 130.5(A) is added to ensure that there is a requirement to identify an arc flash hazard.  
Without this requirement there is a correlation issue with 130.2(B)(3) Exemptions to a Work 
Permit (5) “When the employers’ arc flash risk assessment required by 130.5 identifies no 
arc flash hazard.”  See Palmer L. Hickman First Revision ballot comment on FR-110.
2. The First Revision should have restructured this section to align with risk assessment 
principles. See Palmer L. Hickman First Revision ballot comment on FR-110.
3. The First Revision should have restructured this section so that the requirements are 
easy to identify.  See Palmer L. Hickman First Revision ballot comment on FR-110.
4. “PPE Categories” should be “Arc Flash PPE Categories” to correlate to other First 
Revisions.
5. TerraView errata: 130.5 Informational Note 3 – The changes made by FR-110 to the 
third sentence show up in the 70E FR report_2012-10-15.pdf but do not show up in the 
70E FR report_2013-02-28.pdf or in the Comment website.
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Public Comment No. 104-NFPA 70E-2013 [ Section No. 130.5 

[Excluding any Sub-Sections] ] 

The arc flash risk assessment shall be updated when a major modification or 
renovation takes place. It shall be reviewed periodically, not to exceed 5 
years, to account for changes in the electrical distribution system that could 
affect the results of the arc flash risk assessment.

The arc flash risk assessment shall take into consideration the design of the 
overcurrent protective device and its opening time, including its condition of
maintenance.

Informational Note No. 1: Improper or inadequate maintenance can 
result in increased opening time of the overcurrent protective device, 
thus increasing the incident energy.
Informational Note No. 2: Both larger and smaller available short-
circuit currents could result in higher available arc flash energies. If the 
available short-circuit current increases without a decrease in the 
opening time of the overcurrent protective device, the arc flash energy 
will increase. If the available short-circuit current decreases, resulting in 
a longer opening time for the overcurrent protective device, arc flash 
energies could also increase.
Informational Note No. 3: The occurrence of an arcing fault inside an 
enclosure produces a variety of physical phenomena very different from 
a bolted fault. For example, the arc energy resulting from an arc 
developed in the air will cause a sudden pressure increase and 
localized overheating. Equipment and design practices are available to 
minimize the energy levels and the number of procedures thatcould 
expose an employee to high -level levels of incident energy sources . 
Proven designs such as arc-resistant switchgear, remote racking 
(insertion or removal), remote opening and closing of switching devices, 
high-resistance grounding of low-voltage and 5000 volts (nominal) 
systems, current limitation, and specification of covered bus or covered 
conductors within equipment are techniques available to reduce the risk 
associated with an arc flash incident. See Informative Annex O for 
Safety-Related Design Requirements.
Informational Note No. 4: For additional direction for performing
maintenance on overcurrent protective devices, see Chapter 2, Safety-
Related Maintenance Requirements.
Informational Note No. 5: See IEEE 1584 for more information 
regarding arc flash hazards for three-phase systems .

Statement of Problem and Substantiation for Public Comment 

This comment is being submitted on behalf of Article 130 Sub task group C (David Pace, 
Daleep Mohla, Ken Mastrullo, and Rod West).  If accepted, this comment will correlate the 
wording with the language that we believe the TC intended during the committee meetings 
of the proposal stage.
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Public Comment No. 213-NFPA 70E-2013 [ Section No. 130.5 

[Excluding any Sub-Sections] ] 

An arc flash hazard analysis shall determine the arc flash boundary and the 
incident energy at the working distance.  A risk assessment shall determine 
the personal protective equipment that people within the arc flash boundary 
shall use.

The arc flash risk assessment shall be updated when a major modification or
renovation takes place. It shall be reviewed periodically, not to exceed 5
years, to account for changes in the electrical distribution system that could
affect the results of the arc flash risk assessment.

The arc flash risk assessment shall take into consideration the design of the 
overcurrent protective device and its opening time, including its condition of 
maintenance.

Informational Note No. 1: Improper or inadequate maintenance can 
result in increased opening time of the overcurrent protective device, 
thus increasing the incident energy.
Informational Note No. 2: Both larger and smaller available short-
circuit currents could result in higher available arc flash energies. If the 
available short-circuit current increases without a decrease in the 
opening time of the overcurrent protective device, the arc flash energy 
will increase. If the available short-circuit current decreases, resulting in 
a longer opening time for the overcurrent protective device, arc flash 
energies could also increase.
Informational Note No. 3: The occurrence of an arcing fault inside an 
enclosure produces a variety of physical phenomena very different from 
a bolted fault. For example, the arc energy resulting from an arc 
developed in the air will cause a sudden pressure increase and 
localized overheating. Equipment and design practices are available to 
minimize the energy levels and the number of procedures thatcould 
expose an employee to high-level energy sources. Proven designs 
such as arc-resistant switchgear, remote racking (insertion or removal), 
remote opening and closing of switching devices, high-resistance 
grounding of low-voltage and 5000 volts (nominal) systems, current 
limitation, and specification of covered bus or covered conductors 
within equipment are techniques available to reduce the risk associated 
with an arc flash incident. See Informative Annex O for Safety-Related 
Design Requirements.
Informational Note No. 4: For additional direction for performing
maintenance on overcurrent protective devices, see Chapter 2, Safety-
Related Maintenance Requirements.
Informational Note No. 5: See IEEE 1584 for more information 
regarding arc flash hazards for three-phase systems .

Statement of Problem and Substantiation for Public Comment 

Removal of this first sentence in this section is inappropriate.  Its removal removes the 
requirement to do any kind of arc flash hazard analysis.  The revises section only requires 
that if one is done it be updated every five years.  The revise sentence requires a hazard 
analysis and then a risk assessment as is appropriate.
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Public Comment No. 240-NFPA 70E-2013 [ Section No. 130.5 

[Excluding any Sub-Sections] ] 

The arc flash risk assessment shall be updated when a major modification or 
renovation takes place. It The arch flash risk assessment shall be reviewed 
periodically, at intervals not to exceed 5 years, to account for changes in the 
electrical distribution system that could affect the results of the arc flash risk
assessment.

The arc flash risk assessment shall take into consideration the design of the 
overcurrent protective device and its opening time, including its condition of 
maintenance.

Informational Note No. 1: Improper or inadequate maintenance can 
result in increased opening time of the overcurrent protective device, 
thus increasing the incident energy.
Informational Note No. 2: Both larger and smaller available short-
circuit currents could result in higher available arc flash energies. If the 
available short-circuit current increases without a decrease in the 
opening time of the overcurrent protective device, the arc flash energy 
will increase. If the available short-circuit current decreases, resulting in 
a longer opening time for the overcurrent protective device, arc flash 
energies could also increase.
Informational Note No. 3: The occurrence of an arcing fault inside an 
enclosure produces a variety of physical phenomena very different from 
a bolted fault. For example, the arc energy resulting from an arc 
developed in the air will cause a sudden pressure increase and 
localized overheating. Equipment and design practices are available to 
minimize the energy levels and the number of procedures thatcould 
expose an employee to high-level energy sources. Proven designs 
such as arc-resistant switchgear, remote racking (insertion or removal), 
remote opening and closing of switching devices, high-resistance 
grounding of low-voltage and 5000 volts (nominal) systems, current 
limitation, and specification of covered bus or covered conductors 
within equipment are techniques available to reduce the risk associated 
with an arc flash incident. See Informative Annex O for Safety-Related 
Design Requirements.
Informational Note No. 4: For additional direction for performing
maintenance on overcurrent protective devices, see Chapter 2, Safety-
Related Maintenance Requirements.
Informational Note No. 5: See IEEE 1584 for more information 
regarding arc flash hazards for three-phase systems .

Additional Proposed Changes

File Name Description Approved
70E_Rohrer_130.5.pdf original comment 

Statement of Problem and Substantiation for Public Comment 

"it" is ambiguous and technically relates to "modification or renovation."  Therefore, replace 
with arc flash risk assessment for clarity.  "Periodically, not to exceed" is ambiguous.  
"...periodically, at an interval not to exceed" is consistent with other passeges in the 
document.
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Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I am creating an electronic signature that will, upon my submission of this form, have the 
same legal force and effect as a handwritten signature

Page 238 of 576National Fire Protection Association Report

5/13/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...

Page 275 of 621



Public Comment No. 51-NFPA 70E-2013 [ Section No. 130.5 

[Excluding any Sub-Sections] ] 

The arc flash risk assessment shall be updated when a major modification or 
renovation takes place. It shall be reviewed periodically, not to exceed 5 
years, to account for changes in the electrical distribution system that could 
affect the results of the arc flash risk assessment.

The arc flash risk assessment shall take into consideration the design of the 
overcurrent protective device and its opening time, including its condition of
maintenance.

Informational Note No. 1: Improper or inadequate maintenance can 
result in increased opening time of the overcurrent protective device, 
thus increasing the incident energy.
Informational Note No. 2: Both larger and smaller available short-
circuit currents could result in higher available arc flash energies. If the 
available short-circuit current increases without a decrease in the 
opening time of the overcurrent protective device, the arc flash energy 
will increase. If the available short-circuit current decreases, resulting in 
a longer opening time for the overcurrent protective device, arc flash 
energies could also increase.
Informational Note No. 3: The occurrence of an arcing fault inside an 
enclosure produces a variety of physical phenomena very different from 
a bolted fault. For example, the arc energy resulting from an arc 
developed in the air will cause a sudden pressure increase and 
localized overheating. Equipment and design practices are available to 
minimize the energy levels and the number of procedures thatcould 
expose an employee to high-level energy sources. Proven designs 
such as arc-resistant switchgear, remote racking (insertion or removal), 
remote opening and closing of switching devices, high-resistance 
grounding of low-voltage and 5000 volts (nominal) systems, current 
limitation, and specification of covered bus or covered conductors 
within equipment are techniques available to reduce the risk associated 
with an arc flash incident. See Informative Annex O for Safety-Related 
Design Requirements.
Informational Note No. 4: For additional direction for performing
maintenance on overcurrent protective devices, see Chapter 2, Safety-
Related Maintenance Requirements.
Informational Note No. 5: See IEEE 1584 Annex D for more
information regarding arc flash hazards for three-phase systems .

Statement of Problem and Substantiation for Public Comment 

Informally it was not in the purview of the 70E Committee in the past to recommend any 
particular risk assessment or hazard assessment methodology over another. Rather, 
Annex D provided several of them without giving recommendations except as to the 
limitations of each. This reference should continue to point to Annex D for guidance.

Submitter Information Verification

Page 239 of 576National Fire Protection Association Report

5/13/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...

Page 276 of 621



Submitter Full Name: Paul Campbell

Organization: PotashCorp Aurora

Submittal Date: Sat Apr 06 08:38:36 EDT 2013

Copyright Assignment

I, Paul Campbell, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

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

Page 240 of 576National Fire Protection Association Report

5/13/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...

Page 277 of 621



Public Comment No. 92-NFPA 70E-2013 [ Section No. 130.5 

[Excluding any Sub-Sections] ] 

The arc flash risk assessment shall be updated when a major modification or 
renovation takes place. It shall be reviewed periodically, not to exceed 5 
years, to account for changes in the electrical distribution system that could 
affect the results of the arc flash risk assessment.

The arc flash risk assessment shall take into consideration the design of the 
overcurrent protective device and its opening time, including its condition of
maintenance.

Informational Note No. 1: Improper or inadequate maintenance can 
result in increased opening time of the overcurrent protective device, 
thus increasing the incident energy. Where equipment is not properly 
installed or properly maintained, PPE selection based upon incident
energy analysis or the PPE category method may not provide adequate 
protection from arc flash hazards.
Informational Note No. 2: Both larger and smaller available short-
circuit currents could result in higher available arc flash energies. If the 
available short-circuit current increases without a decrease in the 
opening time of the overcurrent protective device, the arc flash energy 
will increase. If the available short-circuit current decreases, resulting in 
a longer opening time for the overcurrent protective device, arc flash 
energies could also increase.
Informational Note No. 3: The occurrence of an arcing fault inside an 
enclosure produces a variety of physical phenomena very different from 
a bolted fault. For example, the arc energy resulting from an arc 
developed in the air will cause a sudden pressure increase and 
localized overheating. Equipment and design practices are available to 
minimize the energy levels and the number of procedures thatcould 
expose an employee to high-level energy sources. Proven designs 
such as arc-resistant switchgear, remote racking (insertion or removal), 
remote opening and closing of switching devices, high-resistance 
grounding of low-voltage and 5000 volts (nominal) systems, current 
limitation, and specification of covered bus or covered conductors 
within equipment are techniques available to reduce the risk associated 
with an arc flash incident. See Informative Annex O for Safety-Related 
Design Requirements.
Informational Note No. 4: For additional direction for performing
maintenance on overcurrent protective devices, see Chapter 2, Safety-
Related Maintenance Requirements.
Informational Note No. 5: See IEEE 1584 for more information 
regarding arc flash hazards for three-phase systems .

Statement of Problem and Substantiation for Public Comment 

This Public Comment was developed by Jim Dollard, Daleep Mohla, Dennis Neitzel, Vince 
Saporita and James White.
Informational Note No 1 has been expanded to alert the users of this standard that 
adequate  PPE selection may not be possible to provide protection from arc flash hazards 
if the equipment is not properly installed and/or properly maintained.
This pubic comment does not represent new material because it addresses concepts 
added in new 130.2(A) (4) and Tables 130.7(C)(15)(A)(a) and 130.7(C)(15)(A)(c)
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Public Comment No. 105-NFPA 70E-2013 [ Section No. 130.5(A) ] 

(A)  Arc Flash Boundary and Personal Protective Equipment (PPE).
One of the following methods shall be used for the determination of the arc 
flash boundary and the selection of personal protective equipment (PPE). 
Either, but not both, methods shall be permitted to be used on the same 
piece of equipment. 

(1)   Incident Energy Analysis. The arc flash boundary for systems 50 volts 
and greater shall be the distance at which the incident energy equals 5 
J/cm2 (1.2 cal/cm2). The incident energy analysis shall determine, and 
the employer shall document, the incident energy exposure of the 
worker (in calories per square centimeter). The incident energy 
exposure level shall be based on the working distance of the 
employee’s face and chest areas from a prospective arc source for the 
specific task to be performed. Arc-rated clothing and other PPE shall be 
used by the employee based on the incident energy exposure 
associated with the specific task. Recognizing that incident energy 
increases as the distance from the arc flash decreases, additional PPE 
shall be used for any parts of the body that are closer than the distance 
at which the incident energy was determined. 

Informational Note: For information on estimating the incident 
energy, see Annex D. For information on selection of arc-rated 
clothing and other PPE, see Table H.3(b) in Annex H ..

(2) Arc Flash PPE Categories. The requirements of 130.7(C) (15) and 
130.7(C)(16) shall be used to determine the arc flash boundary and for 
the selection and use of personal and other protective equipment.

Statement of Problem and Substantiation for Public Comment 

This comment is being submitted on behalf of Article 130 Sub task group C (David Pace, 
Daleep Mohla, Ken Mastrullo, and Rod West).  If accepted, this comment will correlate the 
wording with the language that we believe the TC intended during the committee meetings 
of the proposal stage.
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Public Comment No. 131-NFPA 70E-2013 [ Section No. 130.5(A) ] 

(A)  Arc Flash Boundary and Personal Protective Equipment (PPE).
One of the following methods shall be used for the determination of the arc 
flash boundary and the selection of personal protective equipment (PPE). 
Either, but not both, methods shall be permitted to be used on the same 
piece of equipment. 

(1)   Incident Energy Analysis. The arc flash boundary for systems 50 volts 
and greater shall be the distance at which the incident energy equals 5 
J/cm2 (1.2 cal/cm2). The incident energy analysis shall determine, and 
the employer shall document, the incident energy exposure of the 
worker (in calories per square centimeter). The incident energy 
exposure level shall be based on the working distance of the 
employee’s face and chest areas from a prospective arc source for the 
specific task to be performed. Arc-rated clothing and other PPE shall be 
used by the employee based on the incident energy exposure 
associated with the specific task. Recognizing that incident energy 
increases as the distance from the arc flash decreases, additional PPE 
shall be used for any parts of the body that are closer than the distance 
at which the incident energy was determined. 

Informational Note No. 1 : For information on estimating the 
incident energy, see Annex D. For information on selection of arc-
rated clothing and other PPE, see Table H.3(b) in Annex H ..
Informational Note No. 2: Arcing faults are magnetically propelled 
along bus bars and wiring in relatively open spaces in a direction 
away from the power source until they meet an obstruction such 
as the end of a cable or bus bar, or a substantial barrier to the 
passage of plasma such as a conduit entry or sealed bulkhead 
between electrical equipment compartments at which point the 
plasma tends to pool and burn. Where the task may cause an arc 
flash on components such as bus bars, overhead lines, cabling in 
open ducts or cable tray, or similar structures, an arc flash may
occur at a considerable distance from the work task site. 
The hazard analysis shall consider alternative sites for an arc 
flash to occur which may extend the arc flash boundary well 
beyong the confines of the work task site itself.

(2) PPE Categories. The requirements of 130.7(C) (15) and 130.7(C)(16) 
shall be used to determine the arc flash boundary and for the selection 
and use of personal and other protective equipment.

Statement of Problem and Substantiation for Public Comment 
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One of the major "surprises" in arcing faults is that unlike bolted fault failures, arcing faults 
on bus bars, overhead bare line circuits, and sometimes even wiring in cable trays, 
frequently leads to the "location" of the arc flash, that is, where the damagae occurred, 
located a significant distance away from the actual point of initiation. Several incidents 
have occurred in which this effect has caused an arc flash to occur elsewhere other than 
the site of the work task. This necessitates extending the "arc flash boundary" a significant 
distance from the location where work activities may cause an arc flash. Fortunately the 
nature of the arcing fault is that it will travel in a direction away from the power source, and 
that it will stop when it reaches a significant "obstruction" to travel of the plasma 
surrounding the cable or bus bar. Thus the area of concern is relatively limited in scope. 
The proposed fine print note will bring attention to this issue. Although it may be desirable 
to place the wording in the main text, this is problematic because there is a de facto 
approach within 70E to specify that a hazard and risk analysis for arc flash to be performed 
but the standard does not specify HOW this is to be done and instead leaves it up to the 
end user to determine this. Specifying further details on how to accomodate magnetically 
propelled arcs moves the safety standard from a position of specifying "what" to specifying 
"how". This is especially problematic when for instance EPRI is still actively researching 
this issue for bare overhead lines and has not yet made recommendations. See the 
following paper for an extensive discussion of the physics and forensic analysis of arc 
flashes that have occurred on naval vessels. This particular paper seems to be the most 
lucid in describing the issue in great detail.
http://www.bwisa.org/Understanding%20Arcing%20Faults%20handout.pdf
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Public Comment No. 193-NFPA 70E-2013 [ Section No. 130.5(A) ] 

(A)  Arc Flash Boundary and Personal Protective Equipment (PPE).
One of the following methods shall be used for the determination of the arc 
flash boundary and the selection of personal protective equipment (PPE). 
Either, but not both, methods shall be permitted to be used on the same 
piece of equipment.

(1) Incident Energy Analysis. The arc flash boundary for systems 
50 volts and greater shall be the distance at which the incident 
energy equals 5 J/cm2 (1.2 cal/cm2). The incident energy 
analysis shall determine, and the employer shall document, the 
incident energy exposure of the worker (in calories per square
centimeter). The incident energy exposure level shall be based 
on the working distance of the employee’s face and chest areas 
from a prospective arc source for the specific task to be 
performed. Arc-rated clothing and other PPE shall be used by the 
employee based on the incident energy exposure associated with
the specific task. Recognizing that incident energy increases as 
the distance from the arc flash decreases, additional PPE shall 
be used for any parts of the body that are closer than the 
distance at which the incident energy was determined. Use Table 
(formerly Table H.3(b) in Annex H) to determine the arc-rated 
clothing and/or other PPE required to protect the worker.

Informational Note: For information on estimating the incident energy, see 
Annex D.

For information on selection of arc-rated clothing and other PPE, see Table 
H.3(b) in Annex H ..

(2) PPE Categories. The requirements of 130.7(C) (15) and 130.7(C)(16) 
shall be used to determine the arc flash boundary and for the selection and 
use of personal and other protective equipment.

Statement of Problem and Substantiation for Public Comment 

The main text requires using either the calculations or the tables. When the calculations 
are used, there is no information in the main text as what protection is required when the 
energy is known. This will clarify that the calculated energy has a prescibed method of 
protecting the worke.
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Public Comment No. 214-NFPA 70E-2013 [ Section No. 130.5(A) ] 

(A)  Arc Flash Boundary and Personal Protective Equipment (PPE).
One of the 
The following
methods 
method shall be used for the determination of the arc flash boundary and the 
selection of personal protective equipment (PPE).
Either, but not both, methods shall be permitted to be used on the same 
piece of equipment.

(1) Incident Energy Analysis. The arc flash boundary for systems 
50 volts and greater shall be the distance at which the incident 
energy equals 5 J/cm2 (1.2 cal/cm2). The incident energy 
analysis shall determine, and the employer shall document, the 
incident energy exposure of the worker (in calories per square
centimeter). The incident energy exposure level shall be based 
on the working distance of the employee’s face and chest areas 
from a prospective arc source for the specific task to be 
performed. Arc-rated clothing and other PPE shall be used by 
the employee based on the incident energy exposure associated 
with the specific task. Recognizing that incident energy increases 
as the distance from the arc flash decreases, additional PPE 
shall be used for any parts of the body that are closer than the 
distance at which the incident energy was determined. 

Informational Note: For information on estimating the 
incident energy, see Annex D. For information on
selection of arc-rated clothing and other PPE, see Table 
H.3(b) in Annex H ..

PPE Categories. 
Exception: The requirements of 130.7(C) (15) and 130.7(C)(16) shall be 

used to determine the arc flash boundary and for the selection and use of 
personal and other protective equipment
permitted to be used in lieu of determining the incident energy at the working 
distance .

Statement of Problem and Substantiation for Public Comment 
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The revision of this sectionraises using the Tables to an equal level as using a calculated 
method of determing incident energy and the arc flash boundary.  This is inappropriate.  
The direction this committe should headed in eliminating the use of the tables and driving 
to perform actual calculations.  I understand the need for the table where the calculations in 
existing facilities has not been performed.  New installations should be required to perform 
these necessary calculations just as they are required to perform other calculations to 
satisfy the requriements of the NEC(R).
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in any publication of the NFPA in which this Public Comment in this or another similar or derivative form is 
used. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Danny Liggett, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 60-NFPA 70E-2013 [ Section No. 130.5(A) ] 

(A)  Arc Flash Boundary and Personal Protective Equipment (PPE).
One of the following methods shall be used for the determination of the arc 
flash boundary and the selection of personal protective equipment (PPE). 
Either, but not both, methods shall be permitted to be used on the same 
piece of equipment. 

(1)   Incident Energy Analysis. The arc flash boundary for systems 50 volts 
and greater shall be the distance at which the incident energy equals 5 
J/cm2 (1.2 cal/cm2). The incident energy analysis shall determine, and 
the employer shall document, the incident energy exposure of the 
worker (in calories per square centimeter). The incident energy 
exposure level shall be based on the working distance of the 
employee’s face and chest areas from a prospective arc source for the 
specific task to be performed. Arc-rated clothing and other PPE shall be 
used by the employee based on the incident energy exposure 
associated with the specific task. Recognizing that incident energy 
increases as the distance from the arc flash decreases, additional PPE 
shall may be used necessary for any parts of the body that are closer 
than the distance at which the incident energy was determined. 

Informational Note: For information on estimating the incident 
energy, see Annex D. For information on selection of arc-rated 
clothing and other PPE, see Table H.3(b) in Annex H ..

(2) PPE Categories. The requirements of 130.7(C) (15) and 130.7(C)(16) 
shall be used to determine the arc flash boundary and for the selection 
and use of personal and other protective equipment.

Statement of Problem and Substantiation for Public Comment 

The necessary PPE should be determined by analyzing the hazard at the new closer 
distance.  Frequently, PPE ratings utilized are above the minimum requirement, therefore 
requiring additional PPE when it may not be necessary is excessive. 

Submitter Information Verification 

Submitter Full Name: William Harris

Organization: General Motors

Submittal Date: Mon Apr 08 08:03:43 EDT 2013
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Copyright Assignment

I, William Harris, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am William Harris, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 89-NFPA 70E-2013 [ Section No. 130.5(A) ] 

(A)  Arc Flash Boundary and Personal Protective Equipment (PPE).
One of the following methods shall be used for the determination of the arc 
flash boundary and the selection of personal protective equipment (PPE). 
Either, but not both, 

methods
method shall be permitted to be used on the same piece of equipment.

The results of  an incident energy analysis to specify  a PPE Category in 
Table 130.7(C)(16) shall not be permiitted.

(1)   Incident Energy Analysis. The arc flash boundary for systems 50 volts 
and greater shall be the distance at which the incident energy equals 5 
J/cm2 (1.2 cal/cm2). The incident energy analysis shall determine, and 
the employer shall document, the incident energy exposure of the 
worker (in calories per square centimeter). The incident energy 
exposure level shall be based on the working distance of the 
employee’s face and chest areas from a prospective arc source for the
specific task to be performed. Arc-rated clothing and other PPE shall be 
used by the employee based on the incident energy exposure 
associated with the specific task. Recognizing that incident energy 
increases as the distance from the arc flash decreases, additional PPE 
shall be used for any parts of the body that are closer than the distance 
at which the incident energy was determined. 

Informational Note: For information on estimating the incident 
energy, see Annex D. For information on selection of arc-rated 
clothing and other PPE, see Table H.3(b) in Annex H ..

(2) PPE Categories. The requirements of 130.7(C) (15) and 130.7(C)(16) 
shall be used to determine the arc flash boundary and for the selection 
and use of personal and other protective equipment.

Statement of Problem and Substantiation for Public Comment 

This Public Comment was developed by Jim Dollard, Daleep Mohla, Dennis Neitzel, Vince 
Saporita and James White.
This new sentence includes the existing prohibition in 130.1 that clarifies that results of 
incident energy analysis cannot be used to specify PPE category based on Table 130.7 (C)
(16)

Submitter Information Verification 

Submitter Full Name: Daleep Mohla

Organization: DCM Electrical Consulting Serv

Submittal Date: Tue Apr 16 14:40:29 EDT 2013
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Copyright Assignment

I, Daleep Mohla, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Daleep Mohla, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 13-NFPA 70E-2013 [ Section No. 130.5(B) ] 

(B)  Equipment Labeling.
Electrical equipment such as switchboards, safety switches, adjustable 
speed drives,combination motor starters,busways, switchboards, 
panelboards, industrial control panels, meter socket enclosures, and motor 
control centers that are in other than dwelling units and that are likely to 
require examination, adjustment, servicing, or maintenance while energized 
shall be field-marked with a label containing all the following information: 

(1) Nominal system voltage

(2) Arc flash boundary

(3) At least one of the following: 

a. Available incident energy and the corresponding working distance

b. Minimum arc rating of clothing

c. Site—specific level of PPE

d. PPE category in 130.7(C)(15)(b) or 130.7(C)(15)(d) for the 
equipment

Exception: Labels applied prior to September 30, 2011, are acceptable if 
they contain the available incident energy or required level of PPE.

The method of calculating and the data to support the information for the 
label shall be documented. Where the review of the arc flash hazard risk 
assessment identifies a change that renders the label inaccurate, the label 
shall be updated.

The owner of the electrical equipment shall be responsible for the 
documentation, installation, and maintenance of the field-marked label.

Statement of Problem and Substantiation for Public Comment 

Document clarity.  The term "such as" is not descriptive enough.  

COMMITTEE NOTE: An example of an equipment label using ANSI Z535 criteria needs to 
be created at the Comment stage.  A visual example placed within an Annex is needed to 
provide public guidance. 

Related Items from the Public Input Stage for This Document

Related Item

First Revision No. 110-NFPA 70E-2012 [Section No. 130.5]

Submitter Information Verification 

Submitter Full Name: Drake Drobnick

Organization: [ Not Specified ]

Submittal Date: Tue Mar 12 19:23:11 EDT 2013
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Copyright Assignment

I, Drake Drobnick, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Drake Drobnick, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 45-NFPA 70E-2013 [ Section No. 130.5(B) ] 

(B)  Equipment Labeling.
Electrical equipment such as switchboards, panelboards, industrial control 
panels, meter socket enclosures, and motor control centers that are in other 
than dwelling units and that are likely to require examination, adjustment, 
servicing, or maintenance while energized shall be field-marked with a label 
containing all the following information: 

(1) Nominal system voltage

(2) Arc flash boundary

(3) At least one of the following: 

a. Available incident energy and the corresponding working distance

b. Minimum arc rating of primary protective clothing (outer layer or
system)

c. Site—specific level of PPE

d. PPE category in 130.7(C)(15)(b) or 130.7(C)(15)(d) for the
equipment

Exception: Labels applied prior to September 30, 2011, are acceptable if 
they contain the available incident energy or required level of PPE.

The method of calculating and the data to support the information for the 
label shall be documented. Where the review of the arc flash hazard risk 
assessment identifies a change that renders the label inaccurate, the label 
shall be updated.

The owner of the electrical equipment shall be responsible for the 
documentation, installation, and maintenance of the field-marked label.

Statement of Problem and Substantiation for Public Comment 

Document clarity

Related Items from the Public Input Stage for This Document

Related Item
First Revision No. 110-NFPA 70E-2012 [Section No. 130.5]

Submitter Information Verification 

Submitter Full Name: Drake Drobnick

Organization: [ Not Specified ]

Submittal Date: Wed Mar 27 08:28:18 EDT 2013

Copyright Assignment
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Public Comment 90 
 
 

The Terraview pages have been removed. 
 

Clean version provided by the submitter is on 
the following pages  
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Public Comment No. 90 
 
(B)   Equipment Labeling. 
Electrical equipment such as switchboards, panelboards, industrial control panels, meter socket 
enclosures, and motor control centers that are in other than dwelling units and that are likely to 
require examination, adjustment, servicing, or maintenance while energized shall be field-
marked with a label containing all the following information:  

1. Nominal system voltage 

2. Arc flash boundary 

3. At least one of the following:  

a. Available incident energy with the corresponding working distance or  
PPE category in 130.7(C)(15)(b) or 130.7(C)(15)(d) for the equipment, but 
not both   

b. Minimum arc rating of clothing 
c. Site—specific level of PPE 

 
Exception:  Labels applied prior to September 30, 2011, are acceptable if they contain the 
available incident energy or required level of PPE. 
The method of calculating and the data to support the information for the label shall be 
documented. Where the review of the arc flash hazard risk assessment identifies a change that 
renders the label inaccurate, the label shall be updated. 

The owner of the electrical equipment shall be responsible for the documentation, installation, 
and maintenance of the field-marked label. 
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This Public Comment was developed by Jim Dollard, Daleep Mohla, Dennis Neitzel, Vince 
Saporita and James White.
The revised text correlates with the requirements in 130.5 (A). This clarifies that equipment may 
be labeled with the results of an incident energy analysis or PPE categories but not both.

Submitter Information Verification 

Submitter Full Name: Daleep Mohla

Organization: DCM Electrical Consulting Serv

Submittal Date: Tue Apr 16 15:03:17 EDT 2013

Copyright Assignment

I, Daleep Mohla, 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). I understand and intend that I 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. I hereby warrant that I 
am the author of this Public Comment and that I have full power and authority to enter into this copyright assignment.

By checking this box I affirm that I am Daleep Mohla, and I agree to be legally bound by the above Copyright 
Assignment and the terms and conditions contained therein. I understand and intend that, by checking this box, I 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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Public Comment No. 106-NFPA 70E-2013 [ Section No. 130.5(C) ] 

(C)  Protective Clothing and Other Personal Protective Equipment (PPE) 
for Application with an Arc Flash Hazard Analysis.
Where it has been determined that work will be performed within the arc flash 
boundary, one of the following methods shall be used for the selection of 
protective clothing and other personal protective equipment (PPE): 

(1) Incident Energy Analysis. The incident energy analysis shall determine, 
and the employer shall document, the incident energy exposure of the 
worker (in calories per square centimeter). The incident energy 
exposure level shall be based on the working distance of the 
employee’s face and chest areas from a prospective arc source for the
specific task to be performed. Arc-rated clothing and other PPE shall be 
used by the employee based on the incident energy exposure 
associated with the specific task. Recognizing that incident energy 
increases as the distance from the arc flash decreases, additional PPE 
shall be used for any parts of the body that are closer than the distance 
at which the incident energy was determined. 

Informational Note: For information on estimating the incident 
energy, see Annex D. For information on selection of arc-rated
clothing and other PPE, see Table H.3(b) in Annex H.

(2) arc flash PPE categories. The requirements of 130.7(C)(15) and 130.7
(C)(16) shall be permitted to be used for the selection and use of 
personal and other protective equipment.

Statement of Problem and Substantiation for Public Comment 

This comment is being submitted on behalf of Article 130 Sub task group C (David Pace, 
Daleep Mohla, Ken Mastrullo, and Rod West).  If accepted, this comment will correlate the 
wording with the language that we believe the TC intended during the committee meetings 
of the proposal stage.  We believe that the wording that appears as 130.5(C) should have 
been deleted as it essentially became the new 130.5(A) - with the associated edits - as 
shown in the draft language.

Submitter Information Verification 

Submitter Full Name: Rodney West

Organization: Square D Company/Schneider Electric

Submittal Date: Mon Apr 22 10:26:19 EDT 2013

Copyright Assignment
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Public Comment No. 107-NFPA 70E-2013 [ Section No. 130.6(D) ] 

(D)  Conductive Articles Being Worn.
Conductive articles of jewelry and clothing (such as watchbands, bracelets, 
rings, key chains, necklaces, metalized aprons, cloth with conductive thread, 
metal headgear, or metal frame glasses) shall not be worn within the 
restricted approach or boundary or where they present an electrical contact 
hazard with exposed energized electrical conductors or circuit parts.

Statement of Problem and Substantiation for Public Comment 

This comment is being submitted on behalf of Article 130 Sub task group C (David Pace, 
Daleep Mohla, Ken Mastrullo, and Rod West).  If accepted, this comment will insert the 
word "boundary" to correlate the wording with the language that we believe the TC 
intended during the committee meetings of the proposal stage.

Submitter Information Verification 

Submitter Full Name: Rodney West

Organization: Square D Company/Schneider Electric

Submittal Date: Mon Apr 22 10:30:58 EDT 2013

Copyright Assignment

I, Rodney West, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Rodney West, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 14-NFPA 70E-2013 [ Section No. 130.6(D) ] 

(D)  Conductive Articles Being Worn.
Conductive articles of jewelry and clothing (such as watchbands, bracelets, 
rings, key chains, necklaces, metalized aprons, cloth with conductive thread, 
metal headgear, or metal frame glasses) shall not be worn within the 
restricted approach or where they present an electrical contact hazard with 
exposed energized electrical conductors or circuit parts .

Statement of Problem and Substantiation for Public Comment 

We seem to be intent on placing conditions on these clear cut issues.  By addressing only 
shock requirements we discount the arc flash hazard and create document inconsistency.  
During an arc flash event conductive jewelry becomes a "heat sink" leading to thermal skin 
burns.

Related Items from the Public Input Stage for This Document

Related Item

First Revision No. 118-NFPA 70E-2012 [Section No. 130.6(D)]

Submitter Information Verification 

Submitter Full Name: Drake Drobnick

Organization: [ Not Specified ]

Submittal Date: Wed Mar 13 19:34:05 EDT 2013

Copyright Assignment

I, Drake Drobnick, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Drake Drobnick, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 6-NFPA 70E-2013 [ Section No. 130.6(G) ] 

(G)  Doors and Hinged Panels.
Doors, hinged panels, and the like shall be secured to prevent their swinging 
into an employee and causing the employee to contact exposed energized
electrical conductors or circuit parts operating at 50 volts or more or where an
electrical hazard exists if movement of the door, hinged panel, and the like is
likely to create a hazard.

Informational Note: Doors are required to open at least 90 degrees.

Statement of Problem and Substantiation for Public Comment 

Complies with NEC
section 110.26 (A)(2) and ensures proper work clearances.  

Related Items from the Public Input Stage for This Document

Related Item

Public Input No. 85-NFPA 70E-2012 [Section No. 130.6(G)]

Submitter Information Verification 

Submitter Full Name: Drake Drobnick

Organization: [ Not Specified ]

Submittal Date: Sun Mar 10 21:17:37 EDT 2013

Copyright Assignment

I, Drake Drobnick, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Drake Drobnick, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 221-NFPA 70E-2013 [ Section No. 130.6(H) ] 

(H)  Clear Spaces.
Working space in front of electrical equipment required by other codes and 
standards shall not be used for storage and shall be kept clear .

Additional Proposed Changes

File Name Description Approved
NFPA70Esect1306H.docx Cover Sheet 

Statement of Problem and Substantiation for Public Comment 

The existing language would not prohibit non storage type items to be placed in the 
working space.

Submitter Information Verification 

Submitter Full Name: Paul Dobrowsky

Organization: 

Submittal Date: Fri May 03 15:41:12 EDT 2013

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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Paul Dobrowsky, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 59-NFPA 70E-2013 [ Section No. 130.6(H) ] 

(H)  Clear Spaces.
Working space in front of about electrical equipment required by other codes 
and standards shall not be used for storage remain clear .

Statement of Problem and Substantiation for Public Comment 

This section should follow the intent of NFPA 70 110.26 which does not limit the required 
clear space to "in front of".  Further, it does not limit the obstructions to "storage".

Submitter Information Verification 

Submitter Full Name: William Harris

Organization: General Motors

Submittal Date: Mon Apr 08 07:55:14 EDT 2013

Copyright Assignment

I, William Harris, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am William Harris, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 5-NFPA 70E-2013 [ Section No. 130.7(A) ] 

(A)  General.
Employees working in areas where electrical hazards are present shall be 
provided with, and shall use, protective equipment that is designed and
constructed for the specific part of the body to be protected and for the work
to be performed.

Informational Note No. 1: The PPE requirements of 130.7 are 
intended to protect a person from arc flash and shock hazards. While 
some situations could result in burns to the skin, even with the 
protection selected, burn injury should be reduced and survivable. Due 
to the explosive effect of some arc events, physical trauma injuries 
could occur. The PPE requirements of 130.7 do not address protection 
against physical trauma other than exposure to the thermal effects of 
an arc flash.
Informational Note No. 2: It is the collective experience of the 
Technical Committee on Electrical Safety in the Workplace that normal 
operation of enclosed electrical equipment, operating at 600 volts or 
less, that has been properly installed and maintained by qualified 
persons is not likely to expose the employee to an electrical hazard.

Informational Note No. 3: When incident energy exceeds 40 cal/cm2

at the working distance, greater emphasis may be necessary with 
respect to de-energizing before working within the limited approach
boundary of the exposed electrical conductors or circuit 
parts energizing     when exposed to electrical hazards .

Statement of Problem and Substantiation for Public Comment 

The current language only addresses the shock dimension, not the arc flash 
considerations.  At 40 cals. and greater we are concerned about blast effects and physical 
trauma.  

Related Items from the Public Input Stage for This Document

Related Item

Public Input No. 86-NFPA 70E-2012 [Section No. 130.7(A)]

Submitter Information Verification 

Submitter Full Name: Drake Drobnick

Organization: [ Not Specified ]

Submittal Date: Sun Mar 10 21:00:13 EDT 2013

Copyright Assignment

I, Drake Drobnick, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.
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By checking this box I affirm that I am Drake Drobnick, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 222-NFPA 70E-2013 [ Section No. 130.7(C)(5) ] 

(5)  Hearing Protection.
Employees shall wear ear canal insert hearing protection whenever working 
within the arc flash boundary.

Statement of Problem and Substantiation for Public Comment 

There is hearing protection that are not ear canal inserts, such as "earmuffs".  These 
devices are too large to use effectively with face shields.  In addition, there are no arc rated 
earmuffs.  Personnel are specifically required to use ear canal inserts in Table 130.7(C)
(16).  Personnel use this table when using the table approach to PPE selection. If this 
approach is not used, personnel have no clear direction on what hearing protection is 
required.
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Public Comment No. 38-NFPA 70E-2013 [ Section No. 130.7(C)(7)(a) ] 

(a)  Shock Protection.
Employees shall wear rubber insulating gloves with leather protectors where 
there is a danger of hand injury from electric shock due to contact with
energized electrical conductors or circuit parts. Employees shall wear rubber
insulating gloves with leather protectors and rubber insulating sleeves where
there is a danger of hand and arm injury from electric shock due to contact 
with energized electrical conductors or circuit parts. Rubber insulating gloves 
shall be rated for the voltage for which the gloves will be exposed.

Exception: Where it is necessary to use rubber insulating gloves without 
leather protectors, the requirements of ASTM F 496, Standard Specification 
for In-Service Care of Insulating Gloves and Sleeves, shall be met.
Note: Rubber gloves and sleeves are not required if contact is eliminated 
via other means. See 130.4(C).

Statement of Problem and Substantiation for Public Comment 

Section 130.7(C)(5) is commonly misread to assume that gloves are always required 
whenever there is a shock hazard, when in fact this is not the case. Although this has been 
a long standing tradition at some utilities, it clearly violates the concept of "hierarchy of 
controls" by specifying that PPE is the one and only solution above all others, inverting the 
hierarchy. IEEE 516, which is the reference document for working distances in 70E, NESC, 
OSHA 1910.269, and OSHA 1910.333, was revised in 2009 and clearly states that not only 
is "rubber glove method" one possible work method to avoid shock out of several, but that 
it cannot be used above 48 kV, and that it should not be used in concert with other means 
of insulation where both the primary and secondary insulation systems are not rated for the 
working voltage independently due to the possibility of exceeding the design limitations of 
the insulation. Adding a note to this section will clarify that gloves are not required 
whenever a shock hazard is present and that readers should instead read and follow 130.4 
and then wear rubber gloves only if the shock hazard cannot be eliminated by use of other 
work methods (insulated tools, cover up, live-line/bare-hands, etc.).
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Public Comment No. 46-NFPA 70E-2013 [ Section No. 130.7(C)(9) ] 

(9)  Factors in Selection of Protective Clothing.
Clothing and equipment that provide worker protection from shock and arc 
flash hazards shall be used. If arc-rated clothing is required, it shall cover 
associated parts of the body as well as all flammable apparel while allowing 
movement and visibility.

Clothing and equipment required for the degree of exposure shall be 
permitted to be worn alone or integrated with flammable, nonmelting apparel. 
Garments that are not arc rated shall not be permitted to be used to increase 
the arc rating of a garment or of a clothing system.

Informational Note: Protective clothing includes shirts, pants, 
coveralls, jackets, and parkas worn routinely by workers who, under 
normal working conditions, are exposed to momentary electric arc and 
related thermal hazards. Arc-rated rainwear worn in inclement weather 
is included in this category of clothing.

(a) Layering. Nonmelting, flammable fiber garments shall be permitted to be 
used as underlayers in conjunction with arc-rated garments in a layered 
system . If nonmelting, flammable fiber garments are used as 
underlayers, the system arc rating shall be sufficient to prevent 
breakopen of the innermost arc-rated layer at the expected arc 
exposure incident energy level to prevent ignition of flammable
underlayers. Garments that are not arc rated shall not be permitted to be 
used to increase the arc rating of a garment or of a clothing system. 

Informational Note: A typical layering system might include 
cotton underwear, a cotton shirt and trouser, and an arc-rated 
coverall. Specific tasks might call for additional arc-rated layers to 
achieve the required protection level.

(b) Outer Layers. Garments worn as outer layers over arc-rated clothing, 
such as jackets or rainwear, shall also be made from arc-rated material.

(c) Underlayers. Meltable fibers such as acetate, nylon, polyester, 
polypropylene, and spandex shall not be permitted in fabric underlayers 
(underwear) next to the skin. 

Exception: An incidental amount of elastic used on nonmelting fabric 
underwear or socks shall be permitted.

Informational Note No. 1: Arc-rated garments (e.g., shirts, 
trousers, and coveralls) worn as underlayers that neither ignite 
nor melt and drip in the course of an exposure to electric arc and 
related thermal hazards generally provide a higher system arc 
rating than nonmelting, flammable fiber underlayers.
Informational Note No. 2: Arc-rated underwear or 
undergarments used as underlayers generally provide a higher 
system arc rating than nonmelting, flammable fiber underwear or 
undergarments used as underlayers.

(d) Coverage. Clothing shall cover potentially exposed areas as completely 
as possible. Shirt and coverall sleeves shall be fastened at the wrists, 
shirts shall be tucked into pants, and shirts, coveralls, and jackets shall 
be closed at the neck.
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(e) Fit. Tight-fitting clothing shall be avoided. Loose-fitting clothing provides 
additional thermal insulation because of air spaces. Arc-rated apparel 
shall fit properly such that it does not interfere with the work task.

(f) Interference. The garment selected shall result in the least interference 
with the task but still provide the necessary protection. The work 
method, location, and task could influence the protective equipment
selected.

Additional Proposed Changes

File Name Description Approved
70E_Saner.pdf Cover Sheet 

Statement of Problem and Substantiation for Public Comment 

The current coverage statement leaves out coveralls when specifying fastening at the wrist 
and being closed at the next. It also doesn't mention shirts being tucked into pants, which is 
a questions users ask periodically. Being tucked in can be important as an arc blast can 
blow up under an un-tucked shirt and expose either bare skin or flammable under layers to 
the thermal energy which can cause burn injuries that could be avoided if tucked.

Submitter Information Verification 

Submitter Full Name: Mark Saner

Organization: Workrite Uniform Company, Inc.

Submittal Date: Wed Mar 27 09:41:04 EDT 2013

Copyright Assignment

I, Mark Saner, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

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

Page 273 of 576National Fire Protection Association Report

5/13/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...

Page 309 of 621



Public Comment No. 158-NFPA 70E-2013 [ Section No. 130.7(C)(10) ] 

(10)  Arc Flash Protective Equipment.

(a) Arc Flash Suits. Arc flash suit design shall permit easy and rapid 
removal by the wearer. The entire arc flash suit, including the hood’s 
face shield, shall have an arc rating that is suitable for the arc flash 
exposure. When exterior air is supplied into the hood, the air hoses and
pump housing shall be either covered by arc-rated materials or 
constructed of nonmelting and nonflammable materials.

(b) Head Protection. 

(1) An arc-rated balaclava shall be used with an arc-rated faceshield 
when the back of the head is within the arc flash boundary and the 
anticipated incident energy exposure is greater than 4cal/cm

2 . An arc-rated hood shall be permitted to be used instead of 
an arc-rated faceshield and balaclava.

(2) An arc-rated hood shall be used when the anticipated incident 
energy exposure exceeds 12 cal/cm2.

(c) Face Protection. Face shields shall have an arc rating suitable for the 
arc flash exposure. Face shields with a wrap-around guarding to protect 
the face, chin, forehead, ears, and neck area shall be used. Face 
shields without an arc rating shall not be used. Eye protection (safety 
glasses or goggles) shall always be worn under face shields or hoods. 

Informational Note: Face shields made with energy-absorbing 
formulations that can provide higher levels of protection from the 
radiant energy of an arc flash are available, but these shields are 
tinted and can reduce visual acuity and color perception. 
Additional illumination of the task area might be necessary when 
these types of arc-protective face shields are used.

(d) Hand Protection. 

(1) Heavy-duty leather gloves or arc-rated gloves shall be worn where 
required for arc flash protection. 

Informational Note: Heavy-duty leather gloves are made 
entirely of leather with minimum thickness of 0.03 in. (0.7 
mm), are unlined or lined with nonflammable, nonmelting 
fabrics. Heavy-duty leather gloves meeting this requirement 
have been shown to have ATPV values in excess of 10
cal/cm2.

(2) Where insulating rubber gloves are used for shock protection, 
leather protectors shall be worn over the rubber gloves. 

Informational Note: The leather protectors worn over 
rubber insulating gloves provide additional arc flash 
protection for the hands for arc flash protection exposure.

(e) Foot Protection. Heavy-duty leather footwear provide some arc flash 
protection to the feet and shall be used in all exposures greater than 4 
cal/cm2.

Statement of Problem and Substantiation for Public Comment 
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In its committee statement to PI# 295, the committee failed to directly address the 
substantiation provided by the submitter.  The submitter pointed out that the committee's 
intent during the last revision cycle and now this one is balaclava sock hoods are not 
required for what used to be HRC 1 and now PPE Category 1, as shown in Table 130.7(C)
(16).  The comittee's action on PI# 295 conflicts with previous committee statements 
related to the use of balaclavas at lower incident energy levels (<4 cal/cm2), and the PPE 
requirements currently shown in Table 130.7(C)(16).  The submitter's original justification is 
repeated below.

In the technical committee statement to comment 70E-355 during the last revision cycle of 
the Standard, "the committee concludes that the risk of injury to the back of the head in an 
HRC 1 task is very low and a balaclava is not required." In order to make the requiremens 
of 130.7(C)(10)(b) consistent with the actions taken on comment 70E-355, this proposal 
adds a minimum criteria of 4 cal/cm2 at which a balaclava is required to be used with a 
face shield. 130.7(C)(16)

Related Items from the Public Input Stage for This Document

Related Item

Public Input No. 295-NFPA 70E-2012 [Section No. 130.7(C)(10)]
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Public Comment No. 40-NFPA 70E-2013 [ Section No. 130.7(C)(11) ] 

(11)  Clothing Material Characteristics.
Arc-rated clothing shall meet the requirements described in 130.7(C)(14) and
130.7(C)(12).

Informational Note No. 1: Arc-rated materials, such as flame-retardant
-treated cotton, meta-aramid, para-aramid, and poly-benzimidazole
(PBI) fibers, provide thermal protection. These materials can ignite but 
will not continue to burn after the ignition source is removed. Arc-rated 
fabrics can reduce burn injuries during an arc flash exposure by 
providing a thermal barrier between the arc flash and the wearer.
Informational Note No. 2: Non–arc-rated cotton, polyester-cotton 
blends, nylon, nylon-cotton blends, silk, rayon, and wool fabrics are 
flammable. Fabrics, zipper tapes, and findings made of these materials 
can ignite and continue to burn on the body, resulting in serious burn
injuries.
Informational Note No. 3: Rayon is a cellulose-based (wood pulp) 
synthetic fiber that is a flammable but nonmelting material.

Clothing consisting of fabrics, zipper tapes, and findings made from
flammable synthetic materials that melt at temperatures below 315°C (600°
F), such as acetate, acrylic, nylon, polyester, polyethylene, polypropylene, 
and spandex, either alone or in blends, shall not be used.

Informational Note: These materials melt as a result of arc flash 
exposure conditions, form intimate contact with the skin, and 
aggravate the burn injury.

Exception: Fiber blends that contain materials that melt, such as acetate, 
acrylic, nylon, polyester, polyethylene, polypropylene, and spandex, shall 
be permitted if such blends in fabrics meet the requirements of ASTM F 
1506, Standard Performance Specification for Textile Material for Wearing 
Apparel for Use by Electrical Workers Exposed to Momentary Electric Arc 
and Related Thermal Hazards, and if such blends in fabrics do not exhibit 
evidence of a melting and sticking hazard during arc testing according to 
ASTM F 1959, Standard Test Method for Determining the Arc Thermal 
Performance Value of Materials for Clothing. [See also 130.7(C)(12).]
Exception: An incidental amount of material used as name tags, buttons, 
high visibility tapes, and on nonmelting fabric underwear or socks shall be 
permitted. The total body surface area (BSA) covered should not exceed
10%.

Statement of Problem and Substantiation for Public Comment 
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This section contradicts 130.7(9)(c) which specifically allows an incidental amount of 
material. Other items that should be considered similar in terms of the amount of material 
include name tags and buttons. "Scotchbrite" high visibility material is required to be used 
in certain industries such as mining for visibility reasons since the fatality rate for vehicular 
collisions in an industrial environment vastly exceeds the fatality rate for arc flash fatalities. 
Instead of providing a qualitative guide, a specific quantitative measure should be given. If 
the total body surface area (BSA) affected by 2nd and 3rd degree burns exceeds 15% (see 
for instance http://www.ncbi.nlm.nih.gov/pubmed/16816682), it has long been accepted 
that the mortality rate rapidly diminishes, especially in the chest and facial areas. A recent 
and more accurate scoring method known as "ABSI" scores burn areas of 1-10% BSA with 
a score of "1", the lowest score available. This method has been proven to provide 
reasonably accurate predictions of mortality in burn victims. The ABSI score was used to 
provide a quantitative value rather than using qualitative wording such as "an incidental 
amount". The revised exception not only eliminates the discrepancy with 130.7(9)(c) but 
also provides specific quantitative guidance as to acceptable amounts of garment material 
using the ABSI scoring system as a reference to what would be considered a maximum 
acceptable amount of incidental material.  Reference: 
http://www.woundsresearch.com/files/wounds/pdfs/Tahir_aug.pdf

Submitter Information Verification 

Submitter Full Name: Paul Campbell

Organization: PotashCorp Aurora

Submittal Date: Fri Mar 22 09:21:59 EDT 2013

Copyright Assignment

I, Paul Campbell, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

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

Page 277 of 576National Fire Protection Association Report

5/13/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...

Page 313 of 621



Public Comment No. 32-NFPA 70E-2013 [ Section No. 130.7(C)(12) ] 

(12)  Clothing and Other Apparel Not Permitted.
Clothing and other apparel (such as hard hat liners and hair nets) made from 
materials that do not meet the requirements of 130.7(C)(11) regarding 
melting or made from materials that do not meet the flammability 
requirements shall not be permitted to be worn.

Informational Note: Some flame-resistant fabrics, such as non-flame-
resistant modacrylic and nondurable flame-retardant treatments of
cotton, are not recommended for industrial electrical or utility
applications.

Exception No. 1: Nonmelting, flammable (non–arc-rated) materials shall be
permitted to be used as underlayers to arc-rated clothing, as described in
130.7(C)(11), .
Exception No. 2: Where the work to be performed inside the arc flash
boundary exposes the worker to multiple hazards, such as airborne 
contaminants, and the risk assessment identifies that the level of protection 
is adequate to address the arc flash hazard, non–arc-rated personal 
protective equipment (PPE) shall be permitted.
Exception No. 3: Where the work to be performed is normal operation of 
equipment or does not interact with the equipment in such a way that an arc 
flash risk is present, no special PPE shall be required.

Statement of Problem and Substantiation for Public Comment 

The terminology in this section and throughout Article 130 requires clothing that would be 
sufficient for work where the arc flash hazard is 1.2 cal/cm^2 or less, as well as all work 
where the arc flash risk is so remote that there is no risk. However, the two different 
conditions should be treated differently. For example, it should not be a requirement for an 
office worker to remove a business suit to operate a light switch, nor for normal operation a 
breaker on a 15 A circuit in a lighting panel where there have been no recorded 2nd degree 
injuries. What is needed is two different classifications of "No" arc flash risk. The first case 
would address those cases where the likelihood of injury is so low that PPE is 
unnecessary, such as the case of a clerk operating a light switch. The second case 
addresses those cases where the severity of injury is so low that requiring nonmeltable 
clothing is the only requirement, such as the case of a residential electrician working on a 
15 A lighting circuit. The proposed exception attempts to create an exception for the former 
while still allowing the rest of the text to survive intact. A better solution would be to 
reintroduce "H/RC 0" only where an arc flash hazard exists but this small exception is 
submitted merely for clarity of purpose.

Submitter Information Verification 

Submitter Full Name: Paul Campbell

Organization: PotashCorp Aurora

Submittal Date: Thu Mar 21 12:55:32 EDT 2013
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Public Comment No. 145-NFPA 70E-2013 [ Section No. 130.7(C)(13) ] 

(13)  Care and Maintenance of Arc-Rated Clothing and Arc-Rated Arc 
Flash Suits.

(a) Inspection. Arc-rated apparel shall be inspected before each use. Work 
clothing or arc flash suits that are contaminated or damaged to the 
extent that their protective qualities are impaired shall not be used. 
Protective items that become contaminated with grease, oil, or
flammable liquids or combustible materials shall not be used.

(b) Manufacturer’s Instructions. The garment manufacturer’s instructions for 
care and maintenance of arc-rated apparel shall be followed.

(c) Storage. Arc-rated apparel shall be stored in a manner that prevents 
physical damage; damage from moisture, dust, or other deteriorating 
agents; or contamination from flammable or combustible materials.

(d) Cleaning, Repairing, and Affixing Items. When arc-rated clothing is 
cleaned, manufacturer’s instructions shall be followed to avoid loss of 
protection. When arc-rated clothing is repaired, the same arc-rated 
materials used to manufacture the arc-rated clothing shall be used to 
provide repairs. When trim, name tags, logos, or any combination 
thereof, are affixed to arc-rated clothing, guidance [See Table 130.7
(C)(14) .]

Informational Note 1: Additional guidance is provided in ASTM F 
1506, Standard Performance Specification for Textile Material for 
Wearing Apparel for Use by Electrical Workers Exposed to Momentary 
Electric Arc and Related Thermal Hazards

, shall be followed. [See Table 130.7(C)(14) .]
Informational Note
when trim, name tags, logos, or any combination thereof, are affixed 
to arc-rated clothing.

Informational Note 2 : Additional guidance is provided in ASTM 
F1449, Standard Guide for Industrial Laundering of Flame, Thermal, 
and Arc Resistant Clothing , and ASTM F2757, Standard Guide for 
Home Laundering Care and Maintenance of Flame, Thermal, and Arc 
Resistant Clothing .

Statement of Problem and Substantiation for Public Comment 

Relocated reference and requirement to ASTM F 1506 to a new Informational Note 1 to be 
consistent with the NEC Style Manual.  Changed mandatory language to guidance in the 
new Informational Note.  

Related Items from the Public Input Stage for This Document
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Related Item

First Revision No. 105-NFPA 70E-2012 [Section No. 130.7(C)(13)]
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Public Comment No. 231-NFPA 70E-2013 [ Section No. 130.7(C)(14) ] 

(14)  Standards for Personal Protective Equipment (PPE).
Personal protective equipment (PPE) shall conform to the standards listed in 
Table 130.7(C)(14).

Informational Note: Non–arc-rated or flammable fabrics are not 
covered by any of the standards in Table 130.7(C)(14). See 130.7(C)
(11) and 130.7(C)(12).

Table 130.7(C)(14) Standards on Protective Equipment

Recommend adding to the list of standards in 130.7(C)(14) the new Arc 
Rating of Glove Standard.
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Subject Document Title Document Number

Apparel-Arc
Rated

Standard Performance 
Specification for Flame 
Resistant and Arc Rated 
Textile Materials for 
Wearing Apparel for Use 
by Electrical Workers 
Exposed to Momentary 
Electric Arc and Related 
Thermal Hazards

ASTM F1506

Standard Guide for 
Industrial Laundering of 
Flame, Thermal, and Arc 
Resistant Clothing

ASTM F1449

Standard Guide for Home 
Laundering Care and 
Maintenance of Flame, 
Thermal and Arc
Resistant Clothing

ASTM F2757

Aprons-
Insulating

Standard Specification for 
Electrically Insulating 
Aprons

ASTM F2677

Eye and 
Face 
Protection-
General

American National 
Standard for 
Occupational and 
Educational Eye and 
Face Protection Devices

ANSI/ISEA Z87.1

Face-Arc
Rated

Standard Test Method for 
Determining the Arc 
Rating and Standard 
Specification for Face 
Protective Products

ASTM F2178

Fall
Protection

Standard Specifications 
for Personal Climbing 
Equipment

ASTM F887

Footwear-
Dielectric
Specification

Standard Specification for 
Dielectric Footwear

ASTM F1117

Footwear-
Dielectric
Test Method

Standard Test Method for 
Determining Dielectric 
Strength of Dielectric
Footwear

ASTM F1116

Footwear-
Standard
Performance 
Specification

Standard Specification for 
Performance 
Requirements for 
Protective (Safety) Toe 
Cap Footwear

ASTM F2413

Footwear-
Standard
Test Method

Standard Test Methods 
for Foot Protection ASTM F2412

Gloves-
Leather
Protectors

Standard Specification for 
Leather Protectors for 
Rubber Insulating Gloves 
and Mittens

ASTM F696
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Gloves-
Rubber
Insulating

Standard Specification for 
Rubber Insulating Gloves ASTM D120

Gloves and 
Sleeves –In-
Service 
Care

Standard Specification for 
In-Service Care of 
Insulating Gloves and
Sleeves

ASTM F496

Head
Protection-
Hard Hats

American National 
Standard for Industrial 
Head Protection

ANSI/ISEA Z89.1

Rainwear-
Arc Rated

Standard Specification for 
Arc and Flame Resistant 
Rainwear

ASTM F1891

Rubber
Protective 
Products-
Visual 
Inspection

Standard Guide for Visual 
Inspection of Electrical 
Protective Rubber
Products

ASTM F1236

Sleeves-
Insulating

Standard Specification for 
Rubber Insulating 
Sleeves

ASTM D1051

Additional Proposed Changes

File Name Description Approved
Signed_-_Hugh_Hoagland.pdf Cover Sheet 

Statement of Problem and Substantiation for Public Comment 

Recommend adding to the list of standards in 130.7(C)(14) the new Arc Rating of Glove 
Standard.
This standard has been approved by ASTM F18 int he April 2013 meeting and its inlcusion 
will eliminate any confuasion in 2015 that goves must meet ASTM F1506 ONLY.  This will 
make more AR gloves available to the market and provide better overall protections since 
cut resistant gloves can be arc rated effectively by this method but not by the methods 
included in ASTM F1506.

Submitter Information Verification 

Submitter Full Name: Hugh Hoagland

Organization: e-Hazard.com

Submittal Date: Tue May 07 10:47:49 EDT 2013
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Public Comment 128 
 
 

The Terraview pages have been removed. 
 

Clean version provided by the submitter is on 
the following pages  
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Z462 TC Comment on FR-68 

Comment: Revise as shown  

Rationale:  

1. Combine ac Table 130.7(C)(15)(A)(a) and dc Table 130.7(C)(15)(B)(a) – Most of the information in Table 
130.7(C)(15)(A)(a) is repeated in Table 130.7(C)(15)(B)(a).  Combining the two tables will simplify use 
of the document by eliminating redundant information. 

2. Revise 130.7(C)(15)(B)(3) from “maximum arc duration” to “maximum fault clearing times” for 
consistency with 130.7(C)(15)(A)(3) 

3. Combine the Arc-Resistant Switchgear Type 1 or Type 2 section and the Metal-Enclosed Interrupter 
Switchgear Tested in Accordance with IEEE C37.20.7 section in ac Table 130.7(C)(15)(A)(a) and in dc 
Table 130.7(C)(15)(B)(a) – Combining the arc resistant sections will simplify the Tables by eliminating 
redundant information.  Both types of arc resistant equipment are tested in accordance with IEEE 
C37.20.7. 

4. Delete the word “Hazard” from the titles of Table 130.7(C)(15)(A)(b) and Table 130.7(C)(15)(B)(b) for 
consistency with terminology used in Section 130.7(C)(15)(a) & (b) and with the column 1 title in Table 
130.7(C)(16).   

5. Revise the title of column 2 in Table 130.7(C)(15)(A)(b) and Table 130.7(C)(15)(B)(b) from “Category” 
to “Arc Flash PPE Category” for consistency with the title of each table. 

6. Revise the arc flash boundaries in Table 130.7(C)(15)(A)(b) in the sections 1 kV and above. The arc flash 
boundary in these sections in the 2012 edition was calculated based on a 38 kV parameter.  The 
boundary dimension was transferred to the First Revision without recalculating using a 15 kV parameter.  
At 38 kV the boundary dimension is calculated using the Lee method.  At 15 kV the boundary dimension 
is calculated using the IEEE 1584 method and yields a slightly different result. 

AFB at maximum of 0.20 seconds (12 cycles) = 9.938 m / 32.6 feet (rounded to up 10 m / 33 feet).   

AFB at maximum of 0.25 seconds (15 cycles) = 12.499 m / 41.0 feet (rounded up to 12.5 m / 41 feet).   

7. Revise maximum fault clearing time parameter in the 7.2 kV and 15 kV sections of Table 
130.7(C)(15)(A)(b) from 0.2 seconds (12 cycles) to 0.25 seconds (15 cycles).   

The substantiation used to add parameters to the sections for equipment operating above 1000V in the 
2012 edition indicated that the fault clearing time of 0.2 seconds was obtained “by adding the typical 
maximum total clearing time of the circuit breaker to an estimated value for relay operation. This 
coincides with the IEEE 1584 values of 0.18 second operating time and 0.08 tripping time rounded off.” 
(See 70E-A2011-ROPDraft Table 130.8(C)(15)(1) Note 9).”   

According to IEEE 1584 section 4.6 the relay operation is noted as being 0.16 seconds, not 0.18 seconds. 

Adding 0.16 seconds to 0.08 seconds provides a total clearing time of 0.24 seconds.  This should be 
rounded up to 0.25 seconds, not down to 0.20 seconds.  Using a more conservative clearing time is a 
prudent approach. The effect on of an additional 0.05 seconds increases the arc flash boundary from 11 
m to 12.5 m (41 feet). 

An additional 0.05 second clearing time increases the estimated incident energy from 12.3 calories/cm2 
to 15.4 calories/cm2 – still well within the capability of the required 40 calorie/cm2 arc rated PPE 
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(15) Selection of Personal Protective Equipment When Required for Various Tasks.  

(A)   Alternating Current (ac) Equipment. 

When selected in lieu of the incident energy analysis of 130.5(B)(1), Table 130.7(C)(15)(A)(a) shall be used 
to identify when arc flash personal protective equipment (PPE) is required. When arc flash PPE is 
required, Table 130.7(C)(15)(A)(b) shall be used to determine the arc flash PPE category. The estimated 
maximum available short-circuit current, maximum fault-clearing times and minimum working distances for 
various ac equipment types or classifications are listed in Table 130.7(C)(15)(A)(b).  An incident energy 
analysis shall be required in accordance with 130.5 for the following: 

1. Tasks not listed in Table 130.7(C)(15)(A)(a) 

2. Power systems with greater than the estimated maximum available short-circuit current 

3. Power systems with longer than the maximum fault clearing times 

4. Tasks with less than the minimum working distance 

Table 130.7(C)(15)(A)(a) Arc-Flash Hazard Identification 

Task Equipment Condition* Arc Flash 
Hazard 

Perform infrared thermography and other 
non-contact inspections outside the restricted 
approach boundary 

Any No 

Reading a panel meter while operating a 
meter switch Any No 

Normal operation of a circuit breaker (CB), 
switch, contactor, or starter 

All of the following: 
· The equipment is properly installed 
· The equipment is properly maintained 
· All equipment doors are closed and secured 
· All equipment covers are in place and secured 
· There is no evidence of impending failure 

No 

One or more of the following: 
· The equipment is not properly installed 
· The equipment is not properly maintained 
· Equipment doors are open or not secured 
· Equipment covers are off or not secured 
· There is evidence of impending failure 

Yes 

Work on energized electrical conductors and 
circuit parts, including voltage testing Any Yes 

Removal or installation of CBs or switches Any Yes 

Removal or installation of covers for 
equipment such as wireways, junction boxes, 
and cable trays that does not expose bare 
energized electrical conductors and circuit 
parts 

All of the following: 
· The equipment is properly installed 
· The equipment is properly maintained 
· There is no evidence of impending failure 

No 

One or more of the following: 
· The equipment is not properly installed 
· The equipment is not properly maintained 
· There is evidence of impending failure 

Yes 

Removal of bolted covers (to expose bare 
energized electrical conductors and circuit 
parts) 

Any Yes 

Opening hinged door(s) or cover(s) (to 
expose bare energized electrical conductors 
and circuit parts) 

All of the following: 
· The equipment is properly installed 
· The equipment is properly maintained 
· All other equipment covers are in place and 
secured 
· There is no evidence of impending failure 

No 
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Task Equipment Condition* Arc Flash 
Hazard 

One or more of the following: 
· The equipment is not properly installed 
· The equipment is not properly maintained 
· Other equipment covers are off or not secured or 
· There is evidence of impending failure 

Yes 

Any activity in which the restricted approach 
boundary is crossed Any Yes 

Application of temporary protective 
grounding equipment after voltage test Any Yes 

Work on control circuits with exposed 
energized electrical conductors and circuit 
parts, 120 volts or below without any other 
exposed energized equipment over 120 V 

Any No 

Work on control circuits with exposed 
energized electrical conductors and circuit 
parts, greater than 120 V 

Any Yes 

Insertion or removal of individual starter 
buckets from motor control center (MCC) Any Yes 

Insertion or removal (racking) of CBs or 
starters from cubicles, doors open or closed Any Yes 

Insertion or removal of plug-in devices into 
or from busways Any Yes 

Insulated cable examination with no 
manipulation of cable Any No 

Insulated cable examination with 
manipulation of cable Any Yes 

Work on exposed energized electrical 
conductors and circuit parts of equipment 
directly supplied by a panelboard or motor 
control center 

Any Yes 

Insertion and removal of revenue meters 
(kW-hour, at primary voltage and current) Any Yes 

Arc-resistant switchgear Type 1 or 2 (for 
clearing times of <0.5 sec with a prospective 
fault current not to exceed the arc-resistant 
rating of the equipment) and Metal-enclosed 
interrupter switchgear, fused or unfused of 
arc-resistant-type construction, tested in 
accordance with IEEE C37.20.7: 
· Insertion or removal (racking) of CBs from 
cubicles 
· Insertion or removal (racking) of ground 
and test device 
· Insertion or removal (racking) of voltage 
transformers on or off the bus 
· Insertion or removal (racking) of starters 
from cubicles of arc-resistant construction 

All of the following: 
· The equipment is properly installed 
· The equipment is properly maintained 
· All equipment doors are closed and secured 
· All equipment covers are in place and secured 
· There is no evidence of impending failure 

No 

One or more of the following: 
· The equipment is not properly installed 
· The equipment is not properly maintained 
· Equipment doors are open or not secured 
· Equipment covers are off or not secured 
· There is evidence of impending failure 

Yes 

Opening voltage transformer or control 
power transformer compartments Any Yes 

Outdoor disconnect switch operation 
(hookstick operated) at 1 kV through 15 kV Any Yes 
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Task Equipment Condition* Arc Flash 
Hazard 

Outdoor disconnect switch operation (gang-
operated, from grade) at 1 kV through 15 kV Any Yes 

Work on energized electrical conductors and 
circuit parts such as individual battery 
containers or series-connected cells, 
including voltage testing within an enclosure 

Any Yes 

Removal of bolted covers, such as terminal 
covers and inter-cell connector covers(to 
expose bare, energized electrical conductors 
and circuit parts) 

Any Yes 

Insertion or removal of individual cells of a 
battery system in an enclosure 

Any Yes 

Insertion or removal of individual cells of a 
battery system in an open rack 

Any No 

Maintenance on a single cell of a battery 
system in an open rack 

Any No 

Work on exposed energized electrical 
conductors and circuit parts of in dc 
utilization equipment directly supplied by a 
panelboard or dc switchgear. 

Any Yes 

 

Note: Hazard identification is one component of risk assessment. Risk assessment involves a determination 
of the likelihood of occurrence of an incident, resulting from a hazard that could cause injury or damage to 
health. The assessment of the likelihood of occurrence contained in this table does not cover every possible 
condition or situation. 

*The phrase properly installed, as used in this table, means that the equipment is installed in accordance with 
applicable industry codes and standards and the manufacturer's recommendations. The phrase properly 
maintained, as used in this table, means that the equipment has been maintained in accordance with the 
manufacturer's recommendations and applicable industry codes and standards. The phrase evidence of 
impending failure, as used in this table, means that there is evidence of arcing, overheating, loose or bound 
equipment parts, visible damage, deterioration, or other damage. 

Table 130.7(C)(15)(A)(b) Arc-Flash PPE Categories for Alternating Current (ac) Systems 

Equipment 
Arc Flash 

PPE 
Category 

Arc-Flash 
Boundary 

Panelboards or other equipment rated 240 V and below 
1 

600 mm 
Parameters: Maximum of 25 kA short-circuit current available; maximum of 
0.03 sec (2 cycles) fault clearing time; working distance 455 mm (18 in.) (2 ft) 

Panelboards or other equipment rated > 240 V and up to 600 V 
2 

900 mm 
Parameters: Maximum of 25 kA short-circuit current available; maximum of 
0.03 sec (2 cycles) fault clearing time; working distance 455 mm (18 in.) (3 ft) 

600-V class motor control centers (MCCs) 
2 

1.5 m 
Parameters: Maximum of 65 kA short-circuit current available; maximum of 
0.03 sec (2 cycles) fault clearing time; working distance 455 mm (18 in.) (5 ft) 

600-V class motor control centers (MCCs) 
4 

4.3 m 
Parameters: Maximum of 42 kA short-circuit current available; maximum of 
0.33 sec (20 cycles) fault clearing time; working distance 455 mm (18 in.) (14 ft) 

600-V class switchgear (with power circuit breakers or fused switches) and 600 V 
class switchboards 4 6 m 
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Equipment 
Arc Flash 

PPE 
Category 

Arc-Flash 
Boundary 

Parameters: Maximum of 35 kA short-circuit current available; maximum of up 
to 0.5 sec (30 cycles) fault clearing time; working distance 455 mm (18 in.) (20 ft) 

Other 600-V class (277 V through 600 V, nominal) equipment 
2 

1.5 m 
Parameters: Maximum of 65 kA short circuit current available; maximum of 
0.03 sec (2 cycles) fault clearing time; working distance 455 mm (18 in.) (5 ft) 

NEMA E2 (fused contactor) motor starters, 2.3 kV through 7.2 kV 
4 

12.5  m 
Parameters: Maximum of 35 kA short-circuit current available; maximum of up 
to 0.25 sec (15 cycles) fault clearing time; working distance 910 mm (36 in.) (41ft) 

Metal-clad switchgear, 1 kV through 15 kV 
4 

12.5  m 
Parameters: Maximum of 35 kA short-circuit current available; maximum of up 
to 0.25 sec (15 cycles) fault clearing time; working distance 910 mm (36 in.) (41ft) 

Arc-resistant switchgear Type 1 or 2 (for clearing times of < 0.5 sec (30 cycles) 
with a perspective fault current not to exceed the arc-resistant rating of the 
equipment) and Metal-enclosed interrupter switchgear, fused or unfused of arc-
resistant-type construction, tested in accordance with IEEE C37.20.7, 1 kV 
through 15 kV 

N/A (doors 
closed) 12.5  m 

Parameters: Maximum of 35 kA short-circuit current available; maximum of up 
to 0.25 sec (15 cycles) fault clearing time; working distance 910 mm (36 in.) 

4 (doors 
open) (41ft) 

Other equipment 1 kV through 15 kV 
4 

12.5  m 
Parameters: Maximum of 35 kA short-circuit current available; maximum of up 
to 0.25 sec (15 cycles) fault clearing time; working distance 910 mm (36 in.) (41ft) 

Note: For equipment rated 600 volts and below, and protected by upstream current-limiting fuses or current-
limiting circuit breakers sized at 200 amperes or less, the PPE category can be reduced by one number but 
not below PPE category 1. 

(B)   Direct Current (dc) Equipment. 

When selected in lieu of the incident energy analysis of 130.5(B)(1), Table 130.7(C)(15)(A)(a) shall be used 
to identify when arc flash PPE is required.  When arc flash PPE is required Table 130.7(C)(15)(B) shall be 
used to determine the PPE category.  The estimated maximum available short circuit current, maximum arc 
duration and working distances for dc equipment are listed in 130.7(C)(15)(B).  An incident energy analysis 
shall be required in accordance with 130.5 for the following: 

1. Tasks not listed in Table 130.7(C)(15)(A)(a) 

2. Power systems with greater than the estimated available short circuit current; 

3. Power systems with longer than the maximum fault clearing times; or 

4. Tasks with less than the minimum working distance. 

Informational Note No.1:  The are flash PPE category, work tasks, and protective equipment provided in 
Table 130.7(C)(15)(A)(a), Table 130.7(C)(15)(A)(b), and Table 130.7(C)(15)(B) were identified and 
selected, based on the collective experience of the NFPA 70E Technical Committee. The arc flash PPE 
category of the protective clothing and equipment is generally based on determination of the estimated 
exposure level. 

Informational Note No.2: The collective experience of the NFPA 70E technical committee is that, in most 
cases, closed doors do not provide enough protection to eliminate the need for PPE situations in which the 
state of the equipment is known to readily change (e.g., doors open or closed, rack in or rack out). 

Informational Note No.3: The premise used by the NFPA 70E Technical Committee in developing the 
criteria discussed in Informational Note No. 1 and Informational Note No. 2 is considered to be reasonable, 
based on the consensus judgment of the committee. 
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Table 130.7(C)(15)(B) Arc-Flash Hazard PPE Categories for Direct Current (dc) Systems 

 
Equipment Arc Flash PPE 

Category 
Arc-Flash 
Boundary 

Storage batteries, dc switchboards, and other dc supply sources   
> 100 V < 250 V 
Parameters: 
Voltage: 250 V 
Maximum arc duration and working distance: 2 sec @ 455 mm 
(18 in.) 
2kA < short-circuit current < 8 kA 1 900 mm 

(3 ft) 
8 kA < short-circuit current < 14 kA 2 1.2 m 

(4 ft) 
14 kA < short-circuit current <30 kA 3 1.8 m 

(6 ft.) 
Storage batteries, dc switchboards, and other dc supply sources   
> 250 V <600 V 
Parameters: 
Voltage: 600 V 
Maximum arc duration and working distance: 2 sec @ 455 mm 
(18 in.) 
2kA < short-circuit current < 3 kA 1 900 mm 

(3 ft) 
3 kA < short-circuit current < 6 kA 2 1.2 m 

(4 ft) 
6 kA < short-circuit current < 14 kA 3 1.8 m 

(6 ft.) 
14 kA < Short-Circuit Current <20 kA 4 2.5 m 

(8 ft) 

Note: Apparel that can be expected to be exposed to electrolyte must meet both of the following conditions: 

1. Be evaluated for electrolyte protection in accordance with ASTM F 1296, Standard Guide for 
Evaluating Chemical Protective Clothing; and 

2. Be arc-rated in accordance with ASTM F 1891, Standard Specification for Arc Rated and Flame 
Resistant Rainwear, or equivalent. 

Informational Note No.1: “Short-circuit current,” as used in this table, is determined from the dc power 
system maximum available short-circuit, including the effects of cables and any other impedances in the 
circuit. Power system modeling is the best method to determine the available short-circuit current at the point 
of the arc. Battery cell short-circuit current can be obtained from the battery manufacturer. See Annex D.5 
for the basis for table values and alternative methods to determine dc incident energy. Other methods should 
be used with good engineering judgment. 

Informational Note No.2: The methods for estimating the dc arc flash incident energy that were used to 
determine the categories for this table are based on open-air incident energy calculations.  Open-air 
calculations were used because many battery systems and other dc process systems are in open areas or 
rooms.   If the specific task is within in an enclosure, it would be prudent to consider additional PPE 
protection beyond the value shown in this table.   Research with ac arc flash has shown a multiplier of as 
much as 3x for arc-in-a-box (508 mm [20 in.] cube) versus open air.  Engineering judgment is required when 
reviewing the specific conditions of the equipment and task to be performed, including the dimensions of the 
enclosure and the working distance involved.   
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Site: Normal Operation

Results of arc flash calculations for determination of PPE and flash boundary

Bus  Information        

Bolted 

Fault 

Current

Total 

Arcing 

Fault 

Current

Equipment 

Class Grounding

Protective 

Device 

Type Gap

Working 

Distance

Protective 

Device Arc 

Fault 

Current

Arc 

Clearing 

Time

Incident 

Energy

Name of Location kV kA rms kA 37260 1,2 0 - 14 mm mm kA sec cal/cm
2

600 V MCC grounded Note 2 0.6 65 44.09 4 1 0 25 455 44.09 0.03 5.0

600 V MCC ungrounded Note 2 0.6 65 44.09 4 2 0 25 455 44.09 0.03 6.5

600 V Switchgear-grounded Note 4 0.6 35 23.31 3 1 0 32 610 23.31 0.50 26.3

600 V Switchgear-ungrounded Note 4 0.6 35 23.31 3 2 0 32 610 23.31 0.50 34.1

600 V MCC grounded Note 3 0.6 42 29.48 4 1 0 25 610 29.48 0.33 22.0

600 V MCC ungrounded Note 3 0.6 42 29.48 4 2 0 25 610 29.48 0.33 28.5

240 V Switchboard Note 1 0.24 25 8.83 4 2 0 25 455 8.83 0.03 1.1

600 V Switchboard ungrounded Note 1 0.12 25 6.93 4 2 0 25 455 6.93 0.03 0.9

Switchgear grounded 38 35 35.00 4 1 0 153 1825 35.00 0.20 40.9

Switchgear ungrounded 38 35 35.00 3 2 0 153 1825 35.00 0.20 40.9

MCC grounded 38 35 35.00 4 1 0 153 1825 35.00 0.20 40.9

MCC ungrounded 38 35 35.00 4 2 0 153 1825 35.00 0.20 40.9

Switchgear grounded 26 26 26.00 3 1 0 153 1825 26.00 0.20 20.8

Switchgear ungrounded 26 26 26.00 3 2 0 153 1825 26.00 0.20 20.8

MCC grounded 26 26 26.00 4 1 0 153 1825 26.00 0.20 20.8

MCC ungrounded 26 26 26.00 4 2 0 153 1825 26.00 0.20 20.8

Switchgear ungrounded 15 35 33.25 3 2 0 153 910 33.25 0.20 12.3

MCC ungrounded 7.2 35 33.25 4 2 0 153 910 33.25 0.20 12.3

Switchgear ungrounded 15 35 33.25 3 2 0 153 910 33.25 0.25 15.4

MCC ungrounded 7.2 35 33.25 4 2 0 153 910 33.25 0.25 15.4
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Arc Flash 

Boundary PPE

Distance 

Exponent

mm Category X Log(Ia) K1 K2 Log(En) En Cf E D
x

Bound

1084 1 1.641 1.644310817 -0.555 -0.113 1.136999993 13.70881745 1.5 4.990132402 95659.37185 1084.371913

1271 2 1.641 1.644310817 -0.555 0 1.249999993 17.78279383 1.5 6.473096312 124087.3542 1270.687363

4957 4 1.473 1.36745324 -0.555 -0.113 0.845416952 7.005142147 1.5 26.26928305 277368.9363 4957.002739

5915 4 1.473 1.36745324 -0.555 0 0.958416952 9.086925184 1.5 34.07596944 359797.2346 5914.708525

3587 3 1.641 1.469577106 -0.555 -0.113 0.948112852 8.873865704 1.5 21.96281762 681134.7982 3586.591731

4203 4 1.641 1.469577106 -0.555 0 1.061112852 11.51099464 1.5 28.48971175 883553.941 4202.835519

441 0 1.641 0.946007376 -0.555 0 0.495133973 3.127043862 1.5 1.138271988 21820.33954 440.5904123

376 0 1.641 0.84067511 -0.555 0 0.381269794 2.405856912 1.5 0.875753476 16787.9368 375.5328854

10649 4 0.973 1.544068044 -0.555 -0.113 1.169437556 14.77194071 1 5.085746561 6315.129189 8050.816298

10649 4 0.973 1.544068044 -0.555 0 1.282437556 19.16185528 1 6.597125016 8191.854677 10519.02725

10649 4 0.973 1.544068044 -0.555 -0.113 1.169437556 14.77194071 1 5.085746561 6315.129189 8050.816298

10649 4 0.973 1.544068044 -0.555 0 1.282437556 19.16185528 1 6.597125016 8191.854677 10519.02725

7592 3 0.973 1.414973348 -0.555 -0.113 1.029886189 10.71238541 1 3.688105598 4579.635071 5786.501999

7592 3 0.973 1.414973348 -0.555 0 1.142886189 13.89588429 1 4.784134131 5940.607683 7560.521807

7592 3 0.973 1.414973348 -0.555 -0.113 1.029886189 10.71238541 1 3.688105598 4579.635071 5786.501999

7592 3 0.973 1.414973348 -0.555 0 1.142886189 13.89588429 1 4.784134131 5940.607683 7560.521807

9938 3 0.973 1.521838888 -0.555 0 1.258407837 18.13041886 1 12.28532054 7750.906909 9937.54379

9938 3 0.973 1.521838888 -0.555 0 1.258407837 18.13041886 1 12.28532054 7750.906909 9937.54379

12499 3 0.973 1.521838888 -0.555 0 1.258407837 18.13041886 1 15.35665067 9688.633637 12499.08572

12499 3 0.973 1.521838888 -0.555 0 1.258407837 18.13041886 1 15.35665067 9688.633637 12499.08572

Equations from data analysis
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Lee Eqn Lee Bound K1 K2 Ecalc@457 mm Ecalc at D D
x

Boundary

2.891370122 706.273023 0 0 0 0 0 0

2.891370122 706.273023 0 0 0 0 0 0

14.43677705 2115.798655 0 0 0 0 0 0

14.43677705 2115.798655 0 0 0 0 0 0

11.43392742 1882.941934 0 0 0 0 0 0

11.43392742 1882.941934 0 0 0 0 0 0

0.444826173 277.0230712 0 0 0 0 0 0

0.222413086 195.8848922 0 0 0 0 0 0

40.85982663 10649.28636 0 0 0 0 0 0

40.85982663 10649.28636 0 0 0 0 0 0

40.85982663 10649.28636 0 0 0 0 0 0

40.85982663 10649.28636 0 0 0 0 0 0

20.76785173 7592.206869 0 0 0 0 0 0

20.76785173 7592.206869 0 0 0 0 0 0

20.76785173 7592.206869 0 0 0 0 0 0

20.76785173 7592.206869 0 0 0 0 0 0

64.87048352 6690.742821 0 0 0 0 0 0

31.13783209 4635.482603 0 0 0 0 0 0

81.0881044 7480.477884 0 0 0 0 0 0

38.92229011 5182.627104 0 0 0 0 0 0

CB EquationsLee Equations
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K1 K2 K3 Ecalc@457 mm Ecalc at D D
x

Boundary Ibf limit

0 -0.1284 32.262 23.916 24.08875348 461774.3259 2830.191574 0

0 -0.1284 32.262 23.916 24.08875348 461774.3259 2830.191574 0

0 -0.1284 32.262 27.768 18.14722886 191610.7705 3856.241592 0

0 -0.1284 32.262 27.768 18.14722886 191610.7705 3856.241592 0

0 -0.1284 32.262 26.8692 16.72826736 518795.2299 3038.296042 0

0 -0.1284 32.262 26.8692 16.72826736 518795.2299 3038.296042 0

0 -0.1284 32.262 29.052 29.26185257 560941.1154 3186.406672 0

0 -0.1284 32.262 29.052 29.26185257 560941.1154 3186.406672 0

0 -0.1284 32.262 27.768 7.218289432 8963.173792 11538.24048 0

0 -0.1284 32.262 27.768 7.218289432 8963.173792 11538.24048 0

0 -0.1284 32.262 27.768 7.218289432 8963.173792 11538.24048 0

0 -0.1284 32.262 27.768 7.218289432 8963.173792 11538.24048 0

0 -0.1284 32.262 28.9236 7.518687562 9336.187464 12032.02453 0

0 -0.1284 32.262 28.9236 7.518687562 9336.187464 12032.02453 0

0 -0.1284 32.262 28.9236 7.518687562 9336.187464 12032.02453 0

0 -0.1284 32.262 28.9236 7.518687562 9336.187464 12032.02453 0

0 -0.1284 32.262 27.768 14.20678436 8963.173792 11538.24048 0

0 -0.1284 32.262 27.768 14.20678436 8963.173792 11538.24048 0

0 -0.1284 32.262 27.768 14.20678436 8963.173792 11538.24048 0

0 -0.1284 32.262 27.768 14.20678436 8963.173792 11538.24048 0

Fuse Equations
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1. Combine ac Table 130.7(C)(15)(A)(a) and dc Table 130.7(C)(15)(B)(a) – Most of the 
information in Table 130.7(C)(15)(A)(a) is repeated in Table 130.7(C)(15)(B)(a).  
Combining the two tables will simplify use of the document by eliminating redundant 
information.
2. Revise 130.7(C)(15)(B)(3) from “maximum arc duration” to “maximum fault clearing 
times” for consistency with 130.7(C)(15)(A)(3)
3. Combine the Arc-Resistant Switchgear Type 1 or Type 2 section and the Metal-Enclosed 
Interrupter Switchgear Tested in Accordance with IEEE C37.20.7 section in ac Table 130.7
(C)(15)(A)(a) and in dc Table 130.7(C)(15)(B)(a) – Combining the arc resistant sections will 
simplify the Tables by eliminating redundant information.  Both types of arc resistant 
equipment are tested in accordance with IEEE C37.20.7.
4. Delete the word “Hazard” from the titles of Table 130.7(C)(15)(A)(b) and Table 130.7(C)
(15)(B)(b) for consistency with terminology used in Section 130.7(C)(15)(a) & (b) and with 
the column 1 title in Table 130.7(C)(16).  
5. Revise the title of column 2 in Table 130.7(C)(15)(A)(b) and Table 130.7(C)(15)(B)(b) 
from “Category” to “Arc Flash PPE Category” for consistency with the title of each table.
6. Revise the arc flash boundaries in Table 130.7(C)(15)(A)(b) in the sections 1 kV and 
above. The arc flash boundary in these sections in the 2012 edition was calculated based 
on a 38 kV parameter.  The boundary dimension was transferred to the First Revision 
without recalculating using a 15 kV parameter.  At 38 kV the boundary dimension is 
calculated using the Lee method.  At 15 kV the boundary dimension is calculated using the 
IEEE 1584 method and yields a slightly different result.
AFB at maximum of 0.20 seconds (12 cycles) = 9.938 m / 32.6 feet (rounded to up 10 m / 
33 feet).  
AFB at maximum of 0.25 seconds (15 cycles) = 12.499 m / 41.0 feet (rounded up to 12.5 
m / 41 feet).  
7. Revise  maximum fault clearing time parameter in the 7.2 kV and 15 kV sections of 
Table 130.7(C)(15)(A)(b) from 0.2 seconds (12 cycles) to 0.25 seconds (15 cycles). The 
substantiation used to add parameters to the sections for equipment operating above 
1000V in the 2012 edition indicated that the fault clearing time of 0.2 seconds was 
obtained “by adding the typical maximum total clearing time of the circuit breaker to an 
estimated value for relay operation. This coincides with the IEEE 1584 values of 0.18 
second operating time and 0.08 tripping time rounded off.” (See 70E-A2011-ROPDraft 
Table 130.8(C)(15)(1) Note 9).” According to IEEE 1584 section 4.6 the relay operation is 
noted as being 0.16 seconds, not 0.18 seconds. Adding 0.16 seconds to 0.08 seconds 
provides a total clearing time of 0.24 seconds. This should be rounded up to 0.25 seconds, 
not down to 0.20 seconds. Using a more conservative clearing time is a prudent approach. 
The effect on of an additional 0.05 seconds increases the arc flash boundary from 11 m to 
12.5 m (41 feet). An additional 0.05 second clearing time increases the estimated incident 
energy from 12.3 calories/cm2 to 15.4 calories/cm2 – still well within the capability of the 
required 40 calorie/cm2 arc rated PPE
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Public Comment No. 242-NFPA 70E-2013 [ Section No. 130.7(C)(15) ] 

Provide a seperate section number for each table (15)  Selection of 
Personal Protective Equipment When Required for Various Tasks.
(A)  Alternating Current (ac) Equipment.

When selected in lieu of the incident energy analysis of 130.5(B)(1), Table
130.7(C)(15)(A)(a) shall be used to identify when arc flash personal 
protective equipment (PPE) is required. When arc flash PPE is required, 
Table 130.7(C)(15)(A)(b) shall be used to determine the PPE category. The 
estimated maximum available short-circuit current, maximum fault-clearing 
times and minimum working distances for various ac equipment types or 
classifications are listed in Table 130.7(C)(15)(A)(b) . An incident energy 
analysis shall be required in accordance with 130.5 for the following:

(1) Tasks not listed in Table 130.7(C)(15)(A)(a)

(2) Power systems with greater than the estimated maximum available 
short-circuit current

(3) Power systems with longer than the maximum fault clearing times

(4) Tasks with less than the minimum working distance

Table 130.7(C)(15)(A)(a) Arc-Flash Hazard Identification for Alternating 
Current (ac) Systems
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Task Equipment Condition* Arc Flash Hazard

Perform infrared 
thermography and 
other noncontact 
inspections outside 
the restricted 
approach boundary

Any No

Reading a panel 
meter while operating 
a meter switch

Any No

Normal operation of a 
circuit breaker (CB), 
switch, contactor, or
starter

All of the following:

No

·        The equipment is 
properly installed

·        The equipment is 
properly maintained

·        All equipment 
doors are closed and 
secured

·        All equipment 
covers are in place and 
secured

·        There is no 
evidence of impending 
failure

One or more of the 
following:

Yes

·        The equipment is 
not properly installed

·        The equipment is 
not properly 
maintained

properly maintained

·        Equipment doors 
are open or not 
secured

·        Equipment 
covers are off or not 
secured

·        There is 
evidence of impending 
failure

Work on energized 
electrical conductors 
and circuit parts, 
including voltage
testing

Any Yes

Removal or 
installation of CBs or 
switches

Any Yes

All of the following:
No·        The equipment is 

properly installed
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Removal or 
installation of covers 
for equipment such 
as wireways, junction 
boxes, and cable 
trays that does not 
expose bare 
energized electrical 
conductors and 
circuit parts

·        The equipment is 
properly maintained

·        There is no 
evidence of impending 
failure

One or more of the 
following:

Yes

·        The equipment is 
not properly installed

·        The equipment is 
not properly 
maintained

·        There is 
evidence of impending 
failure

Removal of bolted 
covers (to expose 
bare energized 
electrical conductors 
and circuit parts)

Any Yes

Opening hinged door
(s) or cover(s) (to 
expose bare 
energized electrical 
conductors and 
circuit parts)

All of the following:

No

·        The equipment is 
properly installed

·        The equipment is 
properly maintained

·        All other 
equipment covers are 
in place and secured

·        There is no 
evidence of impending 
failure

One or more of the 
following:

Yes

·        The equipment is 
not properly installed

·        The equipment is 
not properly 
maintained

·        Other equipment 
covers are off or not 
secured or

·        There is 
evidence of impending 
failure

Any activity in which 
the restricted 
approach boundary is 
crossed

Any Yes

Application of 
temporary protective 
grounding equipment 
after voltage test

Any Yes
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Work on control 
circuits with exposed 
energized electrical 
conductors and
circuit parts, 120 volts 
or below without any 
other exposed 
energized equipment 
over 120 V

Any No

Work on control 
circuits with exposed 
energized electrical 
conductors and
circuit parts, greater 
than 120 V

Any Yes

Insertion or removal 
of individual starter 
buckets from motor 
control center (MCC)

Any Yes

Insertion or removal 
(racking) of CBs or 
starters from 
cubicles, doors open 
or closed

Any Yes

Insertion or removal 
of plug-in devices into 
or from busways

Any Yes

Insulated cable 
examination with no 
manipulation of cable

Any No

Insulated cable 
examination with 
manipulation of cable

Any Yes

Work on exposed 
energized electrical 
conductors and 
circuit parts of 
equipment directly 
supplied by a 
panelboard or motor 
control center

Any Yes

Insertion and removal 
of revenue meters 
(kW-hour, at primary 
voltage and current)

Any Yes

Insertion or removal 
(racking) of starters 
from cubicles of arc-
resistant construction 
tested in accordance 
with IEEE C37.20.7

All of the following:

No

·        The equipment is 
properly installed

·        The equipment is 
properly maintained

·        All equipment 
doors are closed and 
secured
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·        All equipment 
covers are in place and 
secured

·        There is no 
evidence of impending 
failure

One or more of the 
following:

Yes

·        The equipment is 
not properly installed

·        The equipment is 
not properly 
maintained

·        Equipment doors 
are open or not 
secured

·        Equipment 
covers are off or not 
secured

·        There is 
evidence of impending 
failure

Arc-resistant
switchgear Type 1 or 
2 (for clearing times 
of <0.5 sec with a
prospective fault 
current not to exceed 
the arc-resistant 
rating of the
equipment):

All of the following:

No

·        Insertion or 
removal (racking) of 
CBs from cubicles

·        The equipment is 
properly installed

·        Insertion or 
removal (racking) of 
ground and test 
device

·        The equipment is 
properly maintained

·        Insertion or 
removal (racking) of 
voltage transformers 
on or off the bus

·        All equipment 
doors are closed and 
secured

·        All equipment 
covers are in place and 
secured

·        There is no 
evidence of impending 
failure

One or more of the 
following:

Yes
·        The equipment is 
not properly installed

·        The equipment is 
not properly 
maintained
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·        Equipment doors 
are open or not 
secured

·        Equipment 
covers are off or not 
secured

·        There is 
evidence of impending 
failure

Opening voltage 
transformer or control 
power transformer 
compartments

Any Yes

Outdoor disconnect 
switch operation 
(hookstick operated) 
at 1 kV through 15
kV

Any Yes

Outdoor disconnect 
switch operation 
(gang-operated, from 
grade) at 1 kV 
through 15 kV

Any Yes

Note: Hazard identification is one component of risk assessment. Risk 
assessment involves a determination of the likelihood of occurrence of an 
incident, resulting from a hazard that could cause injury or damage to health. 
The assessment of the likelihood of occurrence contained in this table does 
not cover every possible condition or situation.

*The phrase properly installed , as used in this table, means that the 
equipment is installed in accordance with applicable industry codes and 
standards and the manufacturer's recommendations. The phrase properly
maintained , as used in this table, means that the equipment has been 
maintained in accordance with the manufacturer's recommendations and 
applicable industry codes and standards. The phrase evidence of impending 
failure , as used in this table, means that there is evidence of arcing, 
overheating, loose or bound equipment parts, visible damage, deterioration, 
or other damage.

Table 130.7(C)(15)(A)(b) Arc-Flash Hazard PPE Categories for Alternating 
Current (ac) Systems
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Equipment Category
Arc-Flash
Boundary

Panelboards or other equipment rated 240 V 
and below

1

600 mm

Parameters: Maximum of 25 kA short-circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(2 ft)

Panelboards or other equipment rated > 240 
V and up to 600 V

2

900 mm

Parameters: Maximum of 25 kA short-circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(3 ft)

600-V class motor control centers (MCCs)

2

1.5 m

Parameters: Maximum of 65 kA short-circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(5 ft)

600-V class motor control centers (MCCs)

4

4.3 m

Parameters: Maximum of 42 kA short-circuit 
current available; maximum of 0.33 sec (20
cycles) fault clearing time; working distance 
455 mm (18 in.)

(14 ft)

600-V class switchgear (with power circuit 
breakers or fused switches) and 600 V class 
switchboards

4

6 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.5 sec
(30 cycles) fault clearing time; working 
distance 455 mm (18 in.)

(20 ft)

Other 600-V class (277 V through 600 V, 
nominal) equipment

2

1.5 m

Parameters: Maximum of 65 kA short circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(5 ft)

NEMA E2 (fused contactor) motor starters, 
2.3 kV through 7.2 kV

4

11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

Metal-clad switchgear, 1 kV through 15 kV

4

11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

Arc-resistant switchgear Type 1 or 2 (for 
clearing times of < 0.5 sec (30 cycles) with a 
perspective fault current not to exceed the 
arc-resistant rating of the equipment), 1 kV 
through 15 kV

N/A (doors 
closed)

11 m
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Equipment Category Arc-Flash
Boundary

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycle) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

4 (doors 
open)

Metal-enclosed interrupter switchgear, fused 
or unfused of arc-resistant-type
construction, tested in accordance with 
IEEE C37.20.7, 1 kV through 15 kV

N/A (doors 
closed) 11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

4 (doors 
open)

Other equipment 1 kV through 15 kV

4

11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

Note: For equipment rated 600 volts and below, and protected by upstream
current-limiting fuses or current-limiting circuit breakers sized at 200
amperes or less, the PPE category can be reduced by one number but not 
below PPE category 1.

(B)  Direct Current (dc) Equipment.
When selected in lieu of the incident energy analysis of 130.5(B)(1), Table
130.7(C)(15)(B)(a) shall be used to identify when arc flash PPE is required.  
When arc flash PPE is required Table 130.7(C)(15)(B)(b) shall be used to 
determine the PPE category.  The estimated maximum available short 
circuit current, maximum arc duration and working distances for dc 
equipment are listed in 130.7(C)(15)(B)(b)"[Quick Mark]".  An incident
energy analysis shall be required in accordance with 130.5 for the following:

(1) Tasks not listed in Table 130.7(C)(15)(B)(a)

(2) Power systems with greater than the estimated available short circuit
current;

(3) Power systems with longer than the maximum arc duration; or

(4) Tasks with less than the minimum working distance.

The PPE category, work tasks, and protective equipment provided in 
Informational Note No.1: Table 130.7(C)(15)(A)(a) , Table 130.7
(C)(15)(A)(b) , Table 130.7(C)(15)(B)(a) , and Table 130.7(C)(15)
(B)(b)
were identified and selected, based on the collective experience of the 
NFPA 70E Technical Committee. The PPE category of the protective 
clothing and equipment is generally based on determination of the 
estimated exposure level.
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Informational Note No.2: The collective experience of the NFPA 70E 
technical committee is that, in most cases, closed doors do not 
provide enough protection to eliminate the need for PPE situations in 
which the state of the equipment is known to readily change (e.g., 
doors open or closed, rack in or rack out).
Informational Note No.3: The premise used by the NFPA 70E 
Technical Committee in developing the criteria discussed in 
Informational Note No. 1 and Informational Note No. 2 is considered
to be reasonable, based on the consensus judgment of the
committee.

Table 130.7(C)(15)(B)(a) Arc-Flash Hazard Identification for Direct Current 
(dc) Systems
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Task Equipment Condition*
Arc Flash 
Hazard

Perform infrared 
thermography and other 
noncontact inspections

Any No

Reading a panel meter 
while operating a meter 
switch

Any No

Normal operation of a 
circuit breaker (CB), 
switch, battery disconnect 
switch, contactor, or 
starter

Any of the following:

No

·        The equipment is 
properly installed

·        The equipment is 
properly maintained

·        All equipment doors are 
closed and secured

·        All equipment covers are 
in place and secured;

·        There is no evidence of 
impending failure

One or more of the following:

Yes

·        The equipment is not 
properly installed

·        The equipment is not 
properly maintained

properly maintained

·        Equipment doors are 
open or not secured

·        Equipment covers are 
off or not secured

·        There is evidence of 
impending failure

Work on energized 
electrical conductors and 
circuit parts such as 
individual battery 
containers or series-
connected cells, including 
voltage testing within an 
enclosure

Any Yes

Removal or installation of 
CBs or switches

Any Yes

Removal or installation of 
covers for equipment such 
as wireways, junction 
boxes, and cable trays that 
does not expose bare 
energized electrical 
conductors and circuit 
parts

Any of the following:

No

·        The equipment is 
properly installed

·        The equipment is 
properly maintained

·        There is no evidence of 
impending failure

One or more of the following:
Yes·        The equipment is not 

properly installed
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Task Equipment Condition* Arc Flash 
Hazard

·        The equipment is not 
properly maintained

·        There is evidence of 
impending failure

Removal of bolted covers, 
such as terminal covers 
and intercell connector 
covers (to expose bare 
energized electrical 
conductors and circuit
parts)

Any Yes

Opening hinged door(s) or 
cover(s) (to expose bare 
energized electrical 
conductors and circuit 
parts)

Any of the following:

No

·        The equipment is 
properly installed;

·        The equipment is 
properly maintained;

·        All other equipment 
covers are in place and 
secured; and

·        There is no evidence of 
impending failure.

One or more of the following:

Yes

·        The equipment is not 
properly installed;

·        The equipment is not 
properly maintained;

·        Other equipment covers 
are off or not secured; or

·        There is evidence of 
impending failure.

Application of temporary 
protective grounding 
equipment, after voltage
test

Any Yes

Insertion or removal of 
individual cells of a battery 
system in an enclosure

Any Yes

Insertion or removal of 
individual cells of a battery 
system in an open rack

Any No

Maintenance on a single 
cell of a battery system in 
an open rack

Any No

Insertion or removal of 
plug-in devices into or 
from busways

Any Yes

Insulated cable 
examination with no 
manipulation of cable

Any No
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Task Equipment Condition* Arc Flash 
Hazard

Insulated cable 
examination with 
manipulation of cable

Any Yes

Work on exposed 
energized electrical 
conductors and circuit 
parts of in dc utilization 
equipment equipment 
directly supplied by a 
panelboard or dc
switchgear

Any Yes

Note: Hazard identification is one component of risk assessment. Risk 
assessment involves a determination of the likelihood of occurrence of an 
incident, resulting from a hazard that can cause injury or damage to health. 
The assessment of the likelihood of occurrence contained in this Table does 
not cover every possible condition or situation.

*The phrase properly installed , as used in this table, means that the 
equipment is installed in accordance with applicable industry codes and 
standards and the manufacturer's recommendations. The phrase properly
maintained , as used in this table, means that the equipment has been 
maintained in accordance with the manufacturer's recommendations and 
applicable industry codes and standards. The phrase evidence of 
impending failure , as used in this table, means that there is evidence of 
arcing, overheating, loose or bound equipment parts, visible damage, 
deterioration, or other damage.

Table 130.7(C)(15)(B)(b) Arc-Flash Hazard PPE Categories for Direct 
Current (dc) Systems
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Equipment Category
Arc-Flash
Boundary

Storage batteries, dc switchboards, 
and other dc supply sources

> 100 V < 250 V

Parameters:

Voltage: 250 V

Maximum arc duration and working 
distance: 2 sec @ 455 mm (18 in.)

2kA < short-circuit current < 8 kA 1
900 mm

(3 ft)

8 kA < short-circuit current < 14 kA 2
1.2 m

(4 ft)

14 kA < short-circuit current <30 kA 3
1.8 m

(6 ft.)

Storage batteries, dc switchboards, 
and other dc supply sources

> 250 V <600 V

Parameters:

Voltage: 600 V

Maximum arc duration and working 
distance: 2 sec @ 455 mm (18 in.)

2kA < short-circuit current < 3 kA 1
900 mm

(3 ft)

3 kA < short-circuit current < 6 kA 2
1.2 m

(4 ft)

6 kA < short-circuit current < 14 kA 3
1.8 m

(6 ft.)

14 kA < Short-Circuit Current <20 
kA

4
2.5 m

(8 ft)

Note: Apparel that can be expected to be exposed to electrolyte must meet 
both of the following conditions: 

(1) Be evaluated for electrolyte protection in accordance with ASTM F 
1296, Standard Guide for Evaluating Chemical Protective Clothing ;
and

(2) Be arc-rated in accordance with ASTM F 1891, Standard Specification 
for Arc Rated and Flame Resistant Rainwear , or equivalent.

Informational Note No.1: : “Short-circuit current,” as used in this 
table, is determined from the dc power system maximum available 
short-circuit, including the effects of cables and any other impedances 
in the circuit. Power system modeling is the best method to determine 
the available short-circuit current at the point of the arc. Battery cell 
short-circuit current can be obtained from the battery manufacturer. 
See Annex D.5 for the basis for table values and alternative methods 
to determine dc incident energy. Other methods should be used with 
good engineering judgment.
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Informational Note No.2: The methods for estimating the dc arc flash 
incident energy that were used to determine the categories for this 
table are based on open-air incident energy calculations.  Open-air 
calculations were used because many battery systems and other dc 
process systems are in open areas or rooms.   If the specific task is 
within in an enclosure, it would be prudent to consider additional PPE
protection beyond the value shown in this table.   Research with ac 
arc flash has shown a multiplier of as much as 3x for arc-in-a-box (508 
mm [20 in.] cube) versus open air.  Engineering judgment is required 
when reviewing the specific conditions of the equipment and task to 
be performed, including the dimensions of the enclosure and the 
working distance involved.

Additional Proposed Changes

File Name Description Approved
NFPA70Esect1307C15.docx Cover Sheet 

Statement of Problem and Substantiation for Public Comment 

The new process seems to require that ballot voting is limited to an entire section. If you 
agree with one type of change but disagree with another you have a dilemma. It would also 
improve usability by having separate section numbers for each table.

Submitter Information Verification 

Submitter Full Name: Paul Dobrowsky

Organization: 

Submittal Date: Thu May 09 10:21:53 EDT 2013

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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Paul Dobrowsky, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 245-NFPA 70E-2013 [ Section No. 130.7(C)(15) ] 

(15)  Selection of Personal Protective Equipment When Required for Various 
Tasks.
(A)  Alternating Current (ac) Equipment.

When selected in lieu of the incident energy analysis of 130.5(B)(1), Table
130.7(C)(15)(A)(a) shall be used to identify when arc flash personal 
protective equipment (PPE) is required. When arc flash PPE is required, 
Table 130.7(C)(15)(A)(b) shall be used to determine the PPE category. The 
estimated maximum available short-circuit current, maximum fault-clearing 
times and minimum working distances for various ac equipment types or 
classifications are listed in Table 130.7(C)(15)(A)(b) . An incident energy 
analysis shall be required in accordance with 130.5 for the following:

(1) Tasks not listed in Table 130.7(C)(15)(A)(a)

(2) Power systems with greater than the estimated maximum available 
short-circuit current

(3) Power systems with longer than the maximum fault clearing times

(4) Tasks with less than the minimum working distance

See the uploaded Cover Sheet for text

Table 130.7(C)(15)(A)(a) Arc-Flash Hazard Identification for Alternating 
Current (ac) Systems
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Task Equipment Condition* Arc Flash Hazard

Perform infrared 
thermography and 
other noncontact 
inspections outside 
the restricted 
approach boundary

Any No

Reading a panel 
meter while operating 
a meter switch

Any No

Normal operation of a 
circuit breaker (CB), 
switch, contactor, or
starter

All of the following:

No

·        The equipment is 
properly installed

·        The equipment is 
properly maintained

·        All equipment 
doors are closed and 
secured

·        All equipment 
covers are in place and 
secured

·        There is no 
evidence of impending 
failure

One or more of the 
following:

Yes

·        The equipment is 
not properly installed

·        The equipment is 
not properly 
maintained

properly maintained

·        Equipment doors 
are open or not 
secured

·        Equipment 
covers are off or not 
secured

·        There is 
evidence of impending 
failure

Work on energized 
electrical conductors 
and circuit parts, 
including voltage
testing

Any Yes

Removal or 
installation of CBs or 
switches

Any Yes

All of the following:
No·        The equipment is 

properly installed
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Removal or 
installation of covers 
for equipment such 
as wireways, junction 
boxes, and cable 
trays that does not 
expose bare 
energized electrical 
conductors and 
circuit parts

·        The equipment is 
properly maintained

·        There is no 
evidence of impending 
failure

One or more of the 
following:

Yes

·        The equipment is 
not properly installed

·        The equipment is 
not properly 
maintained

·        There is 
evidence of impending 
failure

Removal of bolted 
covers (to expose 
bare energized 
electrical conductors 
and circuit parts)

Any Yes

Opening hinged door
(s) or cover(s) (to 
expose bare 
energized electrical 
conductors and 
circuit parts)

All of the following:

No

·        The equipment is 
properly installed

·        The equipment is 
properly maintained

·        All other 
equipment covers are 
in place and secured

·        There is no 
evidence of impending 
failure

One or more of the 
following:

Yes

·        The equipment is 
not properly installed

·        The equipment is 
not properly 
maintained

·        Other equipment 
covers are off or not 
secured or

·        There is 
evidence of impending 
failure

Any activity in which 
the restricted 
approach boundary is 
crossed

Any Yes

Application of 
temporary protective 
grounding equipment 
after voltage test

Any Yes
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Work on control 
circuits with exposed 
energized electrical 
conductors and
circuit parts, 120 volts 
or below without any 
other exposed 
energized equipment 
over 120 V

Any No

Work on control 
circuits with exposed 
energized electrical 
conductors and
circuit parts, greater 
than 120 V

Any Yes

Insertion or removal 
of individual starter 
buckets from motor 
control center (MCC)

Any Yes

Insertion or removal 
(racking) of CBs or 
starters from 
cubicles, doors open 
or closed

Any Yes

Insertion or removal 
of plug-in devices into 
or from busways

Any Yes

Insulated cable 
examination with no 
manipulation of cable

Any No

Insulated cable 
examination with 
manipulation of cable

Any Yes

Work on exposed 
energized electrical 
conductors and 
circuit parts of 
equipment directly 
supplied by a 
panelboard or motor 
control center

Any Yes

Insertion and removal 
of revenue meters 
(kW-hour, at primary 
voltage and current)

Any Yes

Insertion or removal 
(racking) of starters 
from cubicles of arc-
resistant construction 
tested in accordance 
with IEEE C37.20.7

All of the following:

No

·        The equipment is 
properly installed

·        The equipment is 
properly maintained

·        All equipment 
doors are closed and 
secured
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·        All equipment 
covers are in place and 
secured

·        There is no 
evidence of impending 
failure

One or more of the 
following:

Yes

·        The equipment is 
not properly installed

·        The equipment is 
not properly 
maintained

·        Equipment doors 
are open or not 
secured

·        Equipment 
covers are off or not 
secured

·        There is 
evidence of impending 
failure

Arc-resistant
switchgear Type 1 or 
2 (for clearing times 
of <0.5 sec with a
prospective fault 
current not to exceed 
the arc-resistant 
rating of the
equipment):

All of the following:

No

·        Insertion or 
removal (racking) of 
CBs from cubicles

·        The equipment is 
properly installed

·        Insertion or 
removal (racking) of 
ground and test 
device

·        The equipment is 
properly maintained

·        Insertion or 
removal (racking) of 
voltage transformers 
on or off the bus

·        All equipment 
doors are closed and 
secured

·        All equipment 
covers are in place and 
secured

·        There is no 
evidence of impending 
failure

One or more of the 
following:

Yes
·        The equipment is 
not properly installed

·        The equipment is 
not properly 
maintained
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·        Equipment doors 
are open or not 
secured

·        Equipment 
covers are off or not 
secured

·        There is 
evidence of impending 
failure

Opening voltage 
transformer or control 
power transformer 
compartments

Any Yes

Outdoor disconnect 
switch operation 
(hookstick operated) 
at 1 kV through 15
kV

Any Yes

Outdoor disconnect 
switch operation 
(gang-operated, from 
grade) at 1 kV 
through 15 kV

Any Yes

Note: Hazard identification is one component of risk assessment. Risk 
assessment involves a determination of the likelihood of occurrence of an 
incident, resulting from a hazard that could cause injury or damage to health. 
The assessment of the likelihood of occurrence contained in this table does 
not cover every possible condition or situation.

*The phrase properly installed , as used in this table, means that the 
equipment is installed in accordance with applicable industry codes and 
standards and the manufacturer's recommendations. The phrase properly
maintained , as used in this table, means that the equipment has been 
maintained in accordance with the manufacturer's recommendations and 
applicable industry codes and standards. The phrase evidence of impending 
failure , as used in this table, means that there is evidence of arcing, 
overheating, loose or bound equipment parts, visible damage, deterioration, 
or other damage.

Table 130.7(C)(15)(A)(b) Arc-Flash Hazard PPE Categories for Alternating 
Current (ac) Systems
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Equipment Category
Arc-Flash
Boundary

Panelboards or other equipment rated 240 V 
and below

1

600 mm

Parameters: Maximum of 25 kA short-circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(2 ft)

Panelboards or other equipment rated > 240 
V and up to 600 V

2

900 mm

Parameters: Maximum of 25 kA short-circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(3 ft)

600-V class motor control centers (MCCs)

2

1.5 m

Parameters: Maximum of 65 kA short-circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(5 ft)

600-V class motor control centers (MCCs)

4

4.3 m

Parameters: Maximum of 42 kA short-circuit 
current available; maximum of 0.33 sec (20
cycles) fault clearing time; working distance 
455 mm (18 in.)

(14 ft)

600-V class switchgear (with power circuit 
breakers or fused switches) and 600 V class 
switchboards

4

6 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.5 sec
(30 cycles) fault clearing time; working 
distance 455 mm (18 in.)

(20 ft)

Other 600-V class (277 V through 600 V, 
nominal) equipment

2

1.5 m

Parameters: Maximum of 65 kA short circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(5 ft)

NEMA E2 (fused contactor) motor starters, 
2.3 kV through 7.2 kV

4

11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

Metal-clad switchgear, 1 kV through 15 kV

4

11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

Arc-resistant switchgear Type 1 or 2 (for 
clearing times of < 0.5 sec (30 cycles) with a 
perspective fault current not to exceed the 
arc-resistant rating of the equipment), 1 kV 
through 15 kV

N/A (doors 
closed)

11 m
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Equipment Category Arc-Flash
Boundary

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycle) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

4 (doors 
open)

Metal-enclosed interrupter switchgear, fused 
or unfused of arc-resistant-type
construction, tested in accordance with 
IEEE C37.20.7, 1 kV through 15 kV

N/A (doors 
closed) 11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

4 (doors 
open)

Other equipment 1 kV through 15 kV

4

11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

Note: For equipment rated 600 volts and below, and protected by upstream
current-limiting fuses or current-limiting circuit breakers sized at 200
amperes or less, the PPE category can be reduced by one number but not 
below PPE category 1.

(B)  Direct Current (dc) Equipment.
When selected in lieu of the incident energy analysis of 130.5(B)(1), Table
130.7(C)(15)(B)(a) shall be used to identify when arc flash PPE is required.  
When arc flash PPE is required Table 130.7(C)(15)(B)(b) shall be used to 
determine the PPE category.  The estimated maximum available short 
circuit current, maximum arc duration and working distances for dc 
equipment are listed in 130.7(C)(15)(B)(b)"[Quick Mark]".  An incident
energy analysis shall be required in accordance with 130.5 for the following:

(1) Tasks not listed in Table 130.7(C)(15)(B)(a)

(2) Power systems with greater than the estimated available short circuit
current;

(3) Power systems with longer than the maximum arc duration; or

(4) Tasks with less than the minimum working distance.

The PPE category, work tasks, and protective equipment provided in 
Informational Note No.1: Table 130.7(C)(15)(A)(a) , Table 130.7
(C)(15)(A)(b) , Table 130.7(C)(15)(B)(a) , and Table 130.7(C)(15)
(B)(b)
were identified and selected, based on the collective experience of the 
NFPA 70E Technical Committee. The PPE category of the protective 
clothing and equipment is generally based on determination of the 
estimated exposure level.
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Informational Note No.2: The collective experience of the NFPA 70E 
technical committee is that, in most cases, closed doors do not 
provide enough protection to eliminate the need for PPE situations in 
which the state of the equipment is known to readily change (e.g., 
doors open or closed, rack in or rack out).
Informational Note No.3: The premise used by the NFPA 70E 
Technical Committee in developing the criteria discussed in 
Informational Note No. 1 and Informational Note No. 2 is considered
to be reasonable, based on the consensus judgment of the
committee.

Table 130.7(C)(15)(B)(a) Arc-Flash Hazard Identification for Direct Current 
(dc) Systems
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Task Equipment Condition*
Arc Flash 
Hazard

Perform infrared 
thermography and other 
noncontact inspections

Any No

Reading a panel meter 
while operating a meter 
switch

Any No

Normal operation of a 
circuit breaker (CB), 
switch, battery disconnect 
switch, contactor, or 
starter

Any of the following:

No

·        The equipment is 
properly installed

·        The equipment is 
properly maintained

·        All equipment doors are 
closed and secured

·        All equipment covers are 
in place and secured;

·        There is no evidence of 
impending failure

One or more of the following:

Yes

·        The equipment is not 
properly installed

·        The equipment is not 
properly maintained

properly maintained

·        Equipment doors are 
open or not secured

·        Equipment covers are 
off or not secured

·        There is evidence of 
impending failure

Work on energized 
electrical conductors and 
circuit parts such as 
individual battery 
containers or series-
connected cells, including 
voltage testing within an 
enclosure

Any Yes

Removal or installation of 
CBs or switches

Any Yes

Removal or installation of 
covers for equipment such 
as wireways, junction 
boxes, and cable trays that 
does not expose bare 
energized electrical 
conductors and circuit 
parts

Any of the following:

No

·        The equipment is 
properly installed

·        The equipment is 
properly maintained

·        There is no evidence of 
impending failure

One or more of the following:
Yes·        The equipment is not 

properly installed
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Task Equipment Condition* Arc Flash 
Hazard

·        The equipment is not 
properly maintained

·        There is evidence of 
impending failure

Removal of bolted covers, 
such as terminal covers 
and intercell connector 
covers (to expose bare 
energized electrical 
conductors and circuit
parts)

Any Yes

Opening hinged door(s) or 
cover(s) (to expose bare 
energized electrical 
conductors and circuit 
parts)

Any of the following:

No

·        The equipment is 
properly installed;

·        The equipment is 
properly maintained;

·        All other equipment 
covers are in place and 
secured; and

·        There is no evidence of 
impending failure.

One or more of the following:

Yes

·        The equipment is not 
properly installed;

·        The equipment is not 
properly maintained;

·        Other equipment covers 
are off or not secured; or

·        There is evidence of 
impending failure.

Application of temporary 
protective grounding 
equipment, after voltage
test

Any Yes

Insertion or removal of 
individual cells of a battery 
system in an enclosure

Any Yes

Insertion or removal of 
individual cells of a battery 
system in an open rack

Any No

Maintenance on a single 
cell of a battery system in 
an open rack

Any No

Insertion or removal of 
plug-in devices into or 
from busways

Any Yes

Insulated cable 
examination with no 
manipulation of cable

Any No
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Task Equipment Condition* Arc Flash 
Hazard

Insulated cable 
examination with 
manipulation of cable

Any Yes

Work on exposed 
energized electrical 
conductors and circuit 
parts of in dc utilization 
equipment equipment 
directly supplied by a 
panelboard or dc
switchgear

Any Yes

Note: Hazard identification is one component of risk assessment. Risk 
assessment involves a determination of the likelihood of occurrence of an 
incident, resulting from a hazard that can cause injury or damage to health. 
The assessment of the likelihood of occurrence contained in this Table does 
not cover every possible condition or situation.

*The phrase properly installed , as used in this table, means that the 
equipment is installed in accordance with applicable industry codes and 
standards and the manufacturer's recommendations. The phrase properly
maintained , as used in this table, means that the equipment has been 
maintained in accordance with the manufacturer's recommendations and 
applicable industry codes and standards. The phrase evidence of 
impending failure , as used in this table, means that there is evidence of 
arcing, overheating, loose or bound equipment parts, visible damage, 
deterioration, or other damage.

Table 130.7(C)(15)(B)(b) Arc-Flash Hazard PPE Categories for Direct 
Current (dc) Systems
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Equipment Category
Arc-Flash
Boundary

Storage batteries, dc switchboards, 
and other dc supply sources

> 100 V < 250 V

Parameters:

Voltage: 250 V

Maximum arc duration and working 
distance: 2 sec @ 455 mm (18 in.)

2kA < short-circuit current < 8 kA 1
900 mm

(3 ft)

8 kA < short-circuit current < 14 kA 2
1.2 m

(4 ft)

14 kA < short-circuit current <30 kA 3
1.8 m

(6 ft.)

Storage batteries, dc switchboards, 
and other dc supply sources

> 250 V <600 V

Parameters:

Voltage: 600 V

Maximum arc duration and working 
distance: 2 sec @ 455 mm (18 in.)

2kA < short-circuit current < 3 kA 1
900 mm

(3 ft)

3 kA < short-circuit current < 6 kA 2
1.2 m

(4 ft)

6 kA < short-circuit current < 14 kA 3
1.8 m

(6 ft.)

14 kA < Short-Circuit Current <20 
kA

4
2.5 m

(8 ft)

Note: Apparel that can be expected to be exposed to electrolyte must meet 
both of the following conditions: 

(1) Be evaluated for electrolyte protection in accordance with ASTM F 
1296, Standard Guide for Evaluating Chemical Protective Clothing ;
and

(2) Be arc-rated in accordance with ASTM F 1891, Standard Specification 
for Arc Rated and Flame Resistant Rainwear , or equivalent.

Informational Note No.1: : “Short-circuit current,” as used in this 
table, is determined from the dc power system maximum available 
short-circuit, including the effects of cables and any other impedances 
in the circuit. Power system modeling is the best method to determine 
the available short-circuit current at the point of the arc. Battery cell 
short-circuit current can be obtained from the battery manufacturer. 
See Annex D.5 for the basis for table values and alternative methods 
to determine dc incident energy. Other methods should be used with 
good engineering judgment.
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Informational Note No.2: The methods for estimating the dc arc flash 
incident energy that were used to determine the categories for this 
table are based on open-air incident energy calculations.  Open-air 
calculations were used because many battery systems and other dc 
process systems are in open areas or rooms.   If the specific task is 
within in an enclosure, it would be prudent to consider additional PPE
protection beyond the value shown in this table.   Research with ac 
arc flash has shown a multiplier of as much as 3x for arc-in-a-box (508 
mm [20 in.] cube) versus open air.  Engineering judgment is required 
when reviewing the specific conditions of the equipment and task to 
be performed, including the dimensions of the enclosure and the 
working distance involved.

Additional Proposed Changes

File Name Description Approved
NFPAPublicComment-130.7C15a-Rohrer.docx Cover Sheet 

Statement of Problem and Substantiation for Public Comment 
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Opening hinged enclosure doors / covers has always been recognized as a high-risk task, 
for good reason: when opening hinged cover, the worker is introducing a multitude of 
variables into the system – variables which could cause an arc flash. 
The act of opening the enclosure door could: (A) fan conductive dust, which when airborne 
could act as a bridge between phases, (B) jar the enclosure causing a tool, loose 
conductor or dust to fall, (C) could introduce a sudden environmental change in the 
enclosure, (D) could scare a rodent, causing it to cross phases. In fact, the only difference 
in risk between the removal of a bolted panel and opening a hinged door is eliminating the 
possibility of dropping the panel into the enclosure.
Consider that in prior editions, the tables reduced the Hazard/Risk Category by 1, 2 or 3  
based on the severity of the risk of the task. In prior tables, the HRC Metal Clad Switchgear 
1kV—38kV, rated removal of bolted covers as an HRC4, and the opening of hinged covers 
only slightly less risky at an HRC3. If the hinged doors were NOT a risk (as is currently 
suggested) then the hinged doors would have been rated an HRC0, like reading a panel 
meter. But instead the the committee understood that the variables introduced by opening 
the enclosure, regardless of method, posed a significant risk.
Those who are tempted to argue that the risks sited above (dust, tools, loose conductors, 
environment, rodents) are accounted for in the following row of the column (“Not Properly 
Maintained”) should consider a few points: (1) Much of the equipment in the field does not 
have visual inspection windows, and therefore the worker is not able to assess the 
conditions inside the equipment prior to opening, (2) The average worker is significantly 
shorter than the top of the average piece of switchgear, meaning that their ability to know 
with certainlty that there is no dust build-up on top of the enclosure door is at best limited, 
(3) No facility manager is going to tell his workers that the facility equipment is “not properly 
maintained” for fear of the leagal implications. Therefore either through a desire for 
ignorance on the topic, or by selective definition that the ever-present dust build-up in a 
mine, steel mill, paper mill, etc. does not count as “improperly maintained” since all 
maintenance of the components might be at a very high level.
To be clear, I am only suggesting the dynamic “opening” process that is the higher risk. 
After the door is open, I agree with other changes for stepping in front of open gear that 
has been shown to be stable -- as with IR scans outside the boundaries. But the act of 
opening the gear is not the same as working in front of an enclosure shown to be stable, 
after we can assess the level of maintenance and condition of the equipment. We have all 
heard of incidents where opening an enclosure has resulted in horrific arc events. Please 
consider returning the rating of this task to the inherent hazardous that it is.

Submitter Information Verification 

Submitter Full Name: TIM ROHRER

Organization: EXISCAN LLC

Submittal Date: Thu May 09 10:46:21 EDT 2013

Copyright Assignment

I, TIM ROHRER, 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). I understand and intend that I 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 
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Public Comment No. 146-NFPA 70E-2013 [ Section No. 130.7(C)(15)

(A) ] 

(A)  Alternating Current (ac) Equipment.
When selected in lieu of the incident energy analysis of 130.5(B)(1), Table 
130.7(C)(15)(A)(a) shall be used to identify when arc flash personal 
protective equipment (PPE) is required. When arc flash PPE is required, 
Table 130.7(C)(15)(A)(b) shall be used to determine the PPE category. The 
estimated maximum available short-circuit current, maximum fault-clearing 
times and minimum working distances for various ac equipment types or 
classifications are listed in Table 130.7(C)(15)(A)(b).  An incident energy 
analysis shall be required in accordance with 130.5 for the following:

(1) Tasks not listed in Table 130.7(C)(15)(A)(a)

(2) Power systems with greater than the estimated maximum available 
short-circuit current

(3) Power systems with longer than the maximum fault clearing times

(4) Tasks with less than the minimum working distance

Table 130.7(C)(15)(A)(a) Arc-Flash Hazard Identification for Alternating 
Current (ac) Systems

Task Equipment Condition* Arc Flash

Hazard

PPE Required

Perform infrared thermography and other noncontact inspections 
outside the restricted approach boundary Any No

Reading a panel meter while operating a meter switch Any No

Normal operation of a circuit breaker (CB),

switch
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 switch , contactor, or starter

All of the following:

No

·        The 
equipment is properly 
installed

·        The 
equipment is properly 
maintained

·        All equipment 
doors are closed and 
secured

·        All equipment 
covers are in place 
and secured

·        There is no 
evidence of 
impending failure

One or more of the 
following:

Yes

·        The 
equipment is not 
properly installed

·        The 
equipment is not 
properly maintained

properly maintained

·        Equipment 
doors are open or not 
secured

·        Equipment 
covers are off or not 
secured

·        There is 
evidence of 
impending failure

Work on energized electrical conductors and 
circuit parts, including voltage testing

Any Yes

Removal or installation of CBs or switches Any Yes

Removal or installation of covers for equipment 
such as wireways, junction boxes, and cable 
trays that does not expose bare energized 
electrical conductors and circuit parts

All of the following:

No

·        The 
equipment is properly 
installed

·        The 
equipment is properly 
maintained

·        There is no 
evidence of 
impending failure

One or more of the 
following:

Yes·        The 
equipment is not 
properly installed

Page 332 of 576National Fire Protection Association Report

5/13/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...

Page 364 of 621



·        The 
equipment is not 
properly maintained

·        There is 
evidence of 
impending failure

Removal of bolted covers (to expose bare 
energized electrical conductors and circuit 
parts)

Any Yes

Opening hinged door(s) or cover(s) (to expose 
bare energized electrical conductors and circuit 
parts)

All of the following:

No

·        The 
equipment is properly 
installed

·        The 
equipment is properly 
maintained

·        All other 
equipment covers are 
in place and secured

·        There is no 
evidence of 
impending failure

One or more of the 
following:

Yes

·        The 
equipment is not 
properly installed

·        The 
equipment is not 
properly maintained

·        Other 
equipment covers are 
off or not secured or

·        There is 
evidence of 
impending failure

Any activity in which the restricted approach 
boundary is crossed

Any Yes

Application of temporary protective grounding 
equipment after voltage test

Any Yes

Work on control circuits with exposed energized 
electrical conductors and circuit parts, 120 volts 
or below without any other exposed energized
equipment over 120 V

Any No

Work on control circuits with exposed energized 
electrical conductors and circuit parts, greater 
than 120 V

Any Yes

Insertion or removal of individual starter buckets 
from motor control center (MCC)

Any Yes

Insertion or removal (racking) of CBs or starters 
from cubicles, doors open or closed Any Yes

Insertion or removal of plug-in devices into or 
from busways Any Yes
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Insulated cable examination with no 
manipulation of cable Any No

Insulated cable examination with manipulation of 
cable

Any Yes

Work on exposed energized electrical 
conductors and circuit parts of equipment
directly supplied by a panelboard or motor 
control center

Any Yes

Insertion and removal of revenue meters (kW-
hour, at primary voltage and current) Any Yes

Insertion or removal (racking) of starters from 
cubicles of arc-resistant construction tested in 
accordance with IEEE C37.20.7

All of the following:

No

·        The 
equipment is properly 
installed

·        The 
equipment is properly 
maintained

·        All equipment 
doors are closed and 
secured

·        All equipment 
covers are in place 
and secured

·        There is no 
evidence of 
impending failure

One or more of the 
following:

Yes

·        The 
equipment is not 
properly installed

·        The 
equipment is not 
properly maintained

·        Equipment 
doors are open or not 
secured

·        Equipment 
covers are off or not 
secured

·        There is 
evidence of 
impending failure

Arc-resistant switchgear Type 1 or 2 (for clearing 
times of <0.5 sec with a prospective fault current 
not to exceed the arc-resistant rating of the
equipment):

All of the following:

No·        Insertion or removal (racking) of CBs 
from cubicles

·        The 
equipment is properly 
installed

·        Insertion or removal (racking) of ground 
and test device

·        The 
equipment is properly 
maintained
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·        Insertion or removal (racking) of voltage 
transformers on or off the bus

·        All equipment 
doors are closed and 
secured

·        All equipment 
covers are in place 
and secured

·        There is no 
evidence of 
impending failure

One or more of the 
following:

Yes

·        The 
equipment is not 
properly installed

·        The 
equipment is not 
properly maintained

·        Equipment 
doors are open or not 
secured

·        Equipment 
covers are off or not 
secured

·        There is 
evidence of 
impending failure

Opening voltage transformer or control power 
transformer compartments Any Yes

Outdoor disconnect switch operation (hookstick 
operated) at 1 kV through 15 kV Any Yes

Outdoor disconnect switch operation (gang-
operated, from grade) at 1 kV through 15 kV

Any Yes

Note: Hazard identification is one component of risk assessment. Risk 
assessment involves a determination of the likelihood of occurrence of an 
incident, resulting from a hazard that could cause injury or damage to health. 
The assessment of the likelihood of occurrence contained in this table does 
not cover every possible condition or situation.

*The phrase properly installed, as used in this table, means that the 
equipment is installed in accordance with applicable industry codes and 
standards and the manufacturer's recommendations. The phrase properly 
maintained, as used in this table, means that the equipment has been 
maintained in accordance with the manufacturer's recommendations and 
applicable industry codes and standards. The phrase evidence of impending 
failure, as used in this table, means that there is evidence of arcing, 
overheating, loose or bound equipment parts, visible damage, deterioration, 
or other damage.

Table 130.7(C)(15)(A)(b) Arc-Flash Hazard PPE Categories for Alternating 
Current (ac) Systems

Page 335 of 576National Fire Protection Association Report

5/13/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...

Page 367 of 621



Equipment Category
Arc-Flash
Boundary

Panelboards or other equipment rated 240 V 
and below

1

600 mm

Parameters: Maximum of 25 kA short-circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(2 ft)

Panelboards or other equipment rated > 240 
V and up to 600 V

2

900 mm

Parameters: Maximum of 25 kA short-circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(3 ft)

600-V class motor control centers (MCCs)

2

1.5 m

Parameters: Maximum of 65 kA short-circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(5 ft)

600-V class motor control centers (MCCs)

4

4.3 m

Parameters: Maximum of 42 kA short-circuit 
current available; maximum of 0.33 sec (20
cycles) fault clearing time; working distance 
455 mm (18 in.)

(14 ft)

600-V class switchgear (with power circuit 
breakers or fused switches) and 600 V class 
switchboards

4

6 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.5 sec
(30 cycles) fault clearing time; working 
distance 455 mm (18 in.)

(20 ft)

Other 600-V class (277 V through 600 V, 
nominal) equipment

2

1.5 m

Parameters: Maximum of 65 kA short circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(5 ft)

NEMA E2 (fused contactor) motor starters, 
2.3 kV through 7.2 kV

4

11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

Metal-clad switchgear, 1 kV through 15 kV

4

11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

Arc-resistant switchgear Type 1 or 2 (for 
clearing times of < 0.5 sec (30 cycles) with a 
perspective fault current not to exceed the 
arc-resistant rating of the equipment), 1 kV 
through 15 kV

N/A (doors 
closed)

11 m
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Equipment Category Arc-Flash
Boundary

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycle) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

4 (doors 
open)

Metal-enclosed interrupter switchgear, fused 
or unfused of arc-resistant-type construction, 
tested in accordance with IEEE C37.20.7, 1 
kV through 15 kV

N/A (doors 
closed) 11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

4 (doors 
open)

Other equipment 1 kV through 15 kV

4

11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

Note: For equipment rated 600 volts and below, and protected by upstream 
current-limiting fuses or current-limiting circuit breakers sized at 200 amperes 
or less, the PPE category can be reduced by one number but not below PPE 
category 1.

Statement of Problem and Substantiation for Public Comment 

Table 130.7(C)(15)(A)(a) includes a new column entitled "Arc Flash Hazard". The table 
implies that for certain tasks, in particular those related to "normal operation" there is no 
arc flash hazard. Is it really no arc flash hazard, or the likelihood is so low that no additional 
PPE is required.  This comment changes the column heading from  "Arc Flash Hazard" to 
"Arc Flash PPE Required".

Related Items from the Public Input Stage for This Document

Related Item

First Revision No. 68-NFPA 70E-2012First Revision No. 68-NFPA 70E-2012 
[Section No. 130.7(C)(15) Section No. 130.7(C)(15)]

Submitter Information Verification 

Submitter Full Name: Louis Barrios

Organization: [ Not Specified ]

Affilliation: American Petroleum Institute

Submittal Date: Sun Apr 28 12:18:12 EDT 2013

Copyright Assignment
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I, Louis Barrios, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Louis Barrios, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 15-NFPA 70E-2013 [ Section No. 130.7(C)(15)

(A) ] 

(A)  Alternating Current (ac) Equipment.
When selected in lieu of the incident energy analysis of 130.5(B)(1), Table 
130.7(C)(15)(A)(a) shall be used to identify when arc flash personal 
protective equipment (PPE) is required. When arc flash PPE is required, 
Table 130.7(C)(15)(A)(b) shall be used to determine the PPE category. The 
estimated maximum available short-circuit current, maximum fault-clearing 
times and minimum working distances for various ac equipment types or 
classifications are listed in Table 130.7(C)(15)(A)(b).  An incident energy 
analysis shall be required in accordance with 130.5 for the following:

(1) Tasks not listed in Table 130.7(C)(15)(A)(a)

(2) Power systems with greater than the estimated maximum available 
short-circuit current

(3) Power systems with longer than the maximum fault clearing times

(4) Tasks with less than the minimum working distance

Table 130.7(C)(15)(A)(a) Arc-Flash Hazard Identification for Alternating 
Current (ac) Systems
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Task Equipment Condition* Arc Flash Hazard

Perform infrared 
thermography and 
other noncontact 
inspections outside 
the restricted 
approach boundary

Any No

Reading a panel 
meter while operating 
a meter switch

Any No

Normal operation of a 
circuit breaker (CB), 
switch, contactor, or
starter

All of the following:

No

·        The equipment 
is properly installed

·        The equipment 
is properly maintained

·        All equipment 
doors are closed and 
secured

·        All equipment 
covers are in place and 
secured

·        There is no 
evidence of impending 
failure

One or more of the 
following:

Yes

·        The equipment 
is not properly installed

·        The equipment 
is not properly 
maintained

properly maintained

·        Equipment doors 
are open or not 
secured

·        Equipment 
covers are off or not 
secured

·        There is 
evidence of impending 
failure

Work on energized 
electrical conductors 
and circuit parts, 
including voltage
testing

Any Yes

Removal or 
installation of CBs or 
switches

Any Yes

All of the following:
No·        The equipment 

is properly installed
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Removal or 
installation of covers 
for equipment such 
as wireways, junction 
boxes, and cable 
trays that does not 
expose bare 
energized electrical 
conductors and circuit 
parts

·        The equipment 
is properly maintained

·        There is no 
evidence of impending 
failure

One or more of the 
following:

Yes

·        The equipment 
is not properly installed

·        The equipment 
is not properly 
maintained

·        There is 
evidence of impending 
failure

Removal of bolted 
covers (to expose 
bare energized 
electrical conductors 
and circuit parts)

Any Yes

Opening hinged door
(s) or cover(s) (to 
expose bare 
energized electrical 
conductors and circuit 
parts)

All of the following:

No

·        The equipment 
is properly installed

·        The equipment 
is properly maintained

·        All other 
equipment covers are 
in place and secured

·        There is no 
evidence of impending 
failure

One or more of the 
following:

Yes

·        The equipment 
is not properly installed

·        The equipment 
is not properly 
maintained

·        Other equipment 
covers are off or not 
secured or

·        There is 
evidence of impending 
failure

Any activity in which 
the restricted 
approach boundary is 
crossed

Any Yes

Application of 
temporary protective 
grounding equipment 
after voltage test

Any Yes
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Work on control 
circuits with exposed 
energized electrical 
conductors and circuit 
parts, 120 volts or 
below without any 
other exposed 
energized equipment 
over 120 V

Any No

Work on control 
circuits with exposed 
energized electrical 
conductors and circuit 
parts, greater than 
120 V

Any Yes

Insertion or removal 
of individual starter 
buckets from motor 
control center (MCC)

Any Yes

Insertion or removal 
(racking) of CBs or 
starters from cubicles, 
doors open or closed

Any Yes

Insertion or removal 
of plug-in devices into 
or from busways

Any Yes

Insulated cable 
examination with no 
manipulation of cable

Any No

Insulated cable 
examination with 
manipulation of cable

Any Yes

Work on exposed 
energized electrical 
conductors and circuit 
parts of equipment
directly supplied by a 
panelboard or motor 
control center

Any Yes

Insertion and removal 
of revenue meters 
(kW-hour, at primary 
voltage and current)

Any Yes

Insertion or removal 
(racking) of starters 
from cubicles of arc-
resistant construction 
tested in accordance 
with IEEE C37.20.7

All of the following:

No

·        The equipment 
is properly installed

·        The equipment 
is properly maintained

·        All equipment 
doors are closed and 
secured

·        All equipment 
covers are in place and 
secured
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·        There is no 
evidence of impending 
failure

One or more of the 
following:

Yes

·        The equipment 
is not properly installed

·        The equipment 
is not properly 
maintained

·        Equipment doors 
are open or not 
secured

·        Equipment 
covers are off or not 
secured

·        There is 
evidence of impending 
failure

Arc-resistant
switchgear Type 1 or 
2 (for clearing times 
of <0.5 sec with a
prospective fault 
current not to exceed 
the arc-resistant 
rating of the
equipment):

All of the following:

No

·        Insertion or 
removal (racking) of 
CBs from cubicles

·        The equipment 
is properly installed

·        Insertion or 
removal (racking) of 
ground and test 
device

·        The equipment 
is properly maintained

·        Insertion or 
removal (racking) of 
voltage transformers 
on or off the bus

·        All equipment 
doors are closed and 
secured

·        All equipment 
covers are in place and 
secured

·        There is no 
evidence of impending 
failure

One or more of the 
following:

Yes

·        The equipment 
is not properly installed

·        The equipment 
is not properly 
maintained

·        Equipment doors 
are open or not 
secured
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·        Equipment 
covers are off or not 
secured

·        There is 
evidence of impending 
failure

Opening voltage 
transformer or control 
power transformer 
compartments

Any Yes

Outdoor disconnect 
switch operation 
(hookstick operated) 
at 1 kV through 15
kV

Any Yes

Outdoor disconnect 
switch operation 
(gang-operated, from 
grade) at 1 kV 
through 15 kV

Any Yes

Note: Hazard identification is one component of risk assessment. Risk 
assessment involves a determination of the likelihood of occurrence of an 
incident, resulting from a hazard that could cause injury or damage to health. 
The assessment of the likelihood of occurrence contained in this table does 
not cover every possible condition or situation.

*The phrase properly installed, as used in this table, means that the 
equipment is installed in accordance with applicable industry codes and 
standards and the manufacturer's recommendations. The phrase properly 
maintained, as used in this table, means that the equipment has been 
maintained in accordance with the manufacturer's recommendations and 
applicable industry codes and standards. The phrase evidence of impending 
failure, as used in this table, means that there is evidence of arcing, 
overheating, loose or bound equipment parts, visible damage, deterioration, 
or other damage.

Table 130.7(C)(15)(A)(b) Arc-Flash Hazard PPE Categories for Alternating 
Current (ac) Systems

Equipment Category Arc-Flash
Boundary

Panelboards or other equipment rated 

Panelboards rated 240 V and below

1

600
mm

Parameters: Maximum of 25 kA short-circuit current available; 
maximum of 0.03 sec (2 cycles) fault clearing time; working 
distance 455 mm (18 in.)

(2 ft)

Panelboards or other equipment rated 
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Panelboards rated > 240 V and up to 600 V

2

900
mm

Parameters: Maximum of 25 kA short-circuit current 
available; maximum of 0.03 sec (2 cycles) fault clearing 
time; working distance 455 mm (18 in.)

(3
ft)

600-V class motor control centers (MCCs)

2

1.5
m

Parameters: Maximum of 65 kA short-circuit current 
available; maximum of 0.03 sec (2 cycles) fault clearing 
time; working distance 455 mm (18 in.)

(5
ft)

600-V class motor control centers (MCCs)

4

4.3
m

Parameters: Maximum of 42 kA short-circuit current 
available; maximum of 0.33 sec (20 cycles) fault clearing 
time; working distance 455 mm (18 in.)

(14
ft)

600-V class switchgear (with power circuit breakers or 
fused switches) and 600 V class switchboards

4

6 m

Parameters: Maximum of 35 kA short-circuit current 
available; maximum of up to 0.5 sec (30 cycles) fault 
clearing time; working distance 455 mm (18 in.)

(20
ft)

Other 600-V class (277 V through 600 V, nominal) 
equipment

2

1.5
m

Parameters: Maximum of 65 kA short circuit current 
available; maximum of 0.03 sec (2 cycles) fault clearing 
time; working distance 455 mm (18 in.)

(5
ft)

NEMA E2 (fused contactor) motor starters, 2.3 kV through 
7.2 kV

4

11
m

Parameters: Maximum of 35 kA short-circuit current 
available; maximum of up to 0.2 sec (12 cycles) fault 
clearing time; working distance 910 mm (36 in.)

(36
ft)

Metal-clad switchgear, 1 kV through 15 kV

4

11
m

Parameters: Maximum of 35 kA short-circuit current 
available; maximum of up to 0.2 sec (12 cycles) fault 
clearing time; working distance 910 mm (36 in.)

(36
ft)

Arc-resistant switchgear Type 1 or 2 (for clearing times of 
< 0.5 sec (30 cycles) with a perspective fault current not to 
exceed the arc-resistant rating of the equipment), 1 kV 
through 15 kV

N/A
(doors 

closed)

11
m

Parameters: Maximum of 35 kA short-circuit current 
available; maximum of up to 0.2 sec (12 cycle) fault 
clearing time; working distance 910 mm (36 in.)

(36
ft)

4 (doors 
open)

Metal-enclosed interrupter switchgear, fused or unfused of 
arc-resistant-type construction, tested in accordance with 
IEEE C37.20.7, 1 kV through 15 kV

N/A
(doors 

closed)

11
m

Parameters: Maximum of 35 kA short-circuit current 
available; maximum of up to 0.2 sec (12 cycles) fault 
clearing time; working distance 910 mm (36 in.)

(36
ft)

4 (doors 
open)
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Other equipment 1 kV through 15 kV

4

11
m

Parameters: Maximum of 35 kA short-circuit current 
available; maximum of up to 0.2 sec (12 cycles) fault 
clearing time; working distance 910 mm (36 in.)

(36 
ft)

Note: For equipment rated 600 volts and below, and protected by upstream 
current-limiting fuses or current-limiting circuit breakers sized at 200 amperes 
or less, the PPE category can be reduced by one number but not below PPE 
category 1.

Statement of Problem and Substantiation for Public Comment 

Remove "or other equipment" from the defined Panelboard equipment type.  Other 
equipment is not described within this section which causes public confusion.  Insert new 
equipment category: Other 250v class (208-250v, nominal) equipment.  This addition 
covers equipment currently not considered by the Tables.

Insert note to Table (b) to define current limiting as "1/2 cycle fault clearing time or less." 

Related Items from the Public Input Stage for This Document

Related Item

First Revision No. 68-NFPA 70E-2012First Revision No. 68-NFPA 70E-2012 
[Section No. 130.7(C)(15) Section No. 130.7(C)(15)]

Submitter Information Verification 

Submitter Full Name: Drake Drobnick

Organization: [ Not Specified ]

Submittal Date: Wed Mar 13 19:43:21 EDT 2013

Copyright Assignment

I, Drake Drobnick, 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). I understand and intend that I acquire no rights, including rights as a joint author, 
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Public Comment No. 151-NFPA 70E-2013 [ Section No. 130.7(C)(15)

(A) ] 

(A)  Alternating Current (ac) Equipment.
When selected in lieu of the incident energy analysis of 130.5(B)(1), Table 
130.7(C)(15)(A)(a) shall be used to identify when arc flash personal 
protective equipment (PPE) is required. When arc flash PPE is required, 
Table 130.7(C)(15)(A)(b) shall be used to determine the PPE category. The 
estimated maximum available short-circuit current, maximum fault-clearing 
times and minimum working distances for various ac equipment types or 
classifications are listed in Table 130.7(C)(15)(A)(b).  An incident energy 
analysis shall be required in accordance with 130.5 for the following:

(1) Tasks not listed in Table 130.7(C)(15)(A)(a)

(2) Power systems with greater than the estimated maximum available 
short-circuit current

(3) Power systems with longer than the maximum fault clearing times

(4) Tasks with less than the minimum working distance

Table 130.7(C)(15)(A)(a) Arc-Flash Hazard Identification for Alternating 
Current (ac) Systems
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Task Equipment Condition* Arc Flash Hazard

Perform infrared 
thermography and 
other noncontact 
inspections outside 
the restricted 
approach boundary

Any No

Reading a panel 
meter while operating 
a meter switch

Any No

Normal operation of a 
circuit breaker (CB), 
load-break switch,
contactor, or starter

All of the following:

No

·        The equipment 
is properly installed

·        The equipment 
is properly maintained

·        All equipment 
doors are closed and 
secured

·        All equipment 
covers are in place and 
secured

·        There is no 
evidence of impending 
failure

One or more of the 
following:

Yes

·        The equipment 
is not properly installed

·        The equipment 
is not properly 
maintained

properly maintained

·        Equipment doors 
are open or not 
secured

·        Equipment 
covers are off or not 
secured

·        There is 
evidence of impending 
failure

Work on energized 
electrical conductors 
and circuit parts, 
including voltage
testing

Any Yes

Removal or 
installation of CBs or 
switches

Any Yes

All of the following:
No·        The equipment 

is properly installed
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Removal or 
installation of covers 
for equipment such 
as wireways, junction 
boxes, and cable 
trays that does not 
expose bare 
energized electrical 
conductors and circuit 
parts

·        The equipment 
is properly maintained

·        There is no 
evidence of impending 
failure

One or more of the 
following:

Yes

·        The equipment 
is not properly installed

·        The equipment 
is not properly 
maintained

·        There is 
evidence of impending 
failure

Removal of bolted 
covers (to expose 
bare energized 
electrical conductors 
and circuit parts)

Any Yes

Opening hinged door
(s) or cover(s) (to 
expose bare 
energized electrical 
conductors and circuit 
parts)

All of the following:

No

·        The equipment 
is properly installed

·        The equipment 
is properly maintained

·        All other 
equipment covers are 
in place and secured

·        There is no 
evidence of impending 
failure

One or more of the 
following:

Yes

·        The equipment 
is not properly installed

·        The equipment 
is not properly 
maintained

·        Other equipment 
covers are off or not 
secured or

·        There is 
evidence of impending 
failure

Any activity in which 
the restricted 
approach boundary is 
crossed

Any Yes

Application of 
temporary protective 
grounding equipment 
after voltage test

Any Yes
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Work on control 
circuits with exposed 
energized electrical 
conductors and circuit 
parts, 120 volts or 
below without any 
other exposed 
energized equipment 
over 120 V

Any No

Work on control 
circuits with exposed 
energized electrical 
conductors and circuit 
parts, greater than 
120 V

Any Yes

Insertion or removal 
of individual starter 
buckets from motor 
control center (MCC)

Any Yes

Insertion or removal 
(racking) of CBs or 
starters from cubicles, 
doors open or closed

Any Yes

Insertion or removal 
of plug-in devices into 
or from busways

Any Yes

Insulated cable 
examination with no 
manipulation of cable

Any No

Insulated cable 
examination with 
manipulation of cable

Any Yes

Work on exposed 
energized electrical 
conductors and circuit 
parts of equipment
directly supplied by a 
panelboard or motor 
control center

Any Yes

Insertion and removal 
of revenue meters 
(kW-hour, at primary 
voltage and current)

Any Yes

Insertion or removal 
(racking) of starters 
from cubicles of arc-
resistant construction 
tested in accordance 
with IEEE C37.20.7

All of the following:

No

·        The equipment 
is properly installed

·        The equipment 
is properly maintained

·        All equipment 
doors are closed and 
secured

·        All equipment 
covers are in place and 
secured
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·        There is no 
evidence of impending 
failure

One or more of the 
following:

Yes

·        The equipment 
is not properly installed

·        The equipment 
is not properly 
maintained

·        Equipment doors 
are open or not 
secured

·        Equipment 
covers are off or not 
secured

·        There is 
evidence of impending 
failure

Arc-resistant
switchgear Type 1 or 
2 (for clearing times 
of <0.5 sec with a
prospective fault 
current not to exceed 
the arc-resistant 
rating of the
equipment):

All of the following:

No

·        Insertion or 
removal (racking) of 
CBs from cubicles

·        The equipment 
is properly installed

·        Insertion or 
removal (racking) of 
ground and test 
device

·        The equipment 
is properly maintained

·        Insertion or 
removal (racking) of 
voltage transformers 
on or off the bus

·        All equipment 
doors are closed and 
secured

·        All equipment 
covers are in place and 
secured

·        There is no 
evidence of impending 
failure

One or more of the 
following:

Yes

·        The equipment 
is not properly installed

·        The equipment 
is not properly 
maintained

·        Equipment doors 
are open or not 
secured
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·        Equipment 
covers are off or not 
secured

·        There is 
evidence of impending 
failure

Opening voltage 
transformer or control 
power transformer 
compartments

Any Yes

Outdoor disconnect 
switch operation 
(hookstick operated) 
at 1 kV through 15
kV

Any Yes

Outdoor disconnect 
switch operation 
(gang-operated, from 
grade) at 1 kV 
through 15 kV

Any Yes

Note: Hazard identification is one component of risk assessment. Risk 
assessment involves a determination of the likelihood of occurrence of an 
incident, resulting from a hazard that could cause injury or damage to health. 
The assessment of the likelihood of occurrence contained in this table does 
not cover every possible condition or situation.

*The phrase properly installed, as used in this table, means that the 
equipment is installed in accordance with applicable industry codes and 
standards and the manufacturer's recommendations. The phrase properly 
maintained, as used in this table, means that the equipment has been 
maintained in accordance with the manufacturer's recommendations and 
applicable industry codes and standards. The phrase evidence of impending 
failure, as used in this table, means that there is evidence of arcing, 
overheating, loose or bound equipment parts, visible damage, deterioration, 
or other damage.

Table 130.7(C)(15)(A)(b) Arc-Flash Hazard PPE Categories for Alternating 
Current (ac) Systems
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Equipment Category
Arc-Flash
Boundary

Panelboards or other equipment rated 240 V 
and below

1

600 mm

Parameters: Maximum of 25 kA short-circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(2 ft)

Panelboards or other equipment rated > 240 
V and up to 600 V

2

900 mm

Parameters: Maximum of 25 kA short-circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(3 ft)

600-V class motor control centers (MCCs)

2

1.5 m

Parameters: Maximum of 65 kA short-circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(5 ft)

600-V class motor control centers (MCCs)

4

4.3 m

Parameters: Maximum of 42 kA short-circuit 
current available; maximum of 0.33 sec (20
cycles) fault clearing time; working distance 
455 mm (18 in.)

(14 ft)

600-V class switchgear (with power circuit 
breakers or fused switches) and 600 V class 
switchboards

4

6 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.5 sec
(30 cycles) fault clearing time; working 
distance 455 mm (18 in.)

(20 ft)

Other 600-V class (277 V through 600 V, 
nominal) equipment

2

1.5 m

Parameters: Maximum of 65 kA short circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(5 ft)

NEMA E2 (fused contactor) motor starters, 
2.3 kV through 7.2 kV

4

11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

Metal-clad switchgear, 1 kV through 15 kV

4

11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

Arc-resistant switchgear Type 1 or 2 (for 
clearing times of < 0.5 sec (30 cycles) with a 
perspective fault current not to exceed the 
arc-resistant rating of the equipment), 1 kV 
through 15 kV

N/A (doors 
closed)

11 m
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Equipment Category Arc-Flash
Boundary

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycle) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

4 (doors 
open)

Metal-enclosed interrupter switchgear, fused 
or unfused of arc-resistant-type construction, 
tested in accordance with IEEE C37.20.7, 1 
kV through 15 kV

N/A (doors 
closed) 11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

4 (doors 
open)

Other equipment 1 kV through 15 kV

4

11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

Note: For equipment rated 600 volts and below, and protected by upstream 
current-limiting fuses or current-limiting circuit breakers sized at 200 amperes 
or less, the PPE category can be reduced by one number but not below PPE 
category 1.

Statement of Problem and Substantiation for Public Comment 

Changed "switch" to "load-break switch" in the cell containing "Normal operation of a circuit 
breaker (CB), switch, contactor, or starter" of Table 130.7(C)(15)(A)(a) because load-break 
switches are designed to interrupt normal load currents.  Non-load break switches require 
additional safety measures to verify load has been interrupted before operation and 
therefore should not fall into the same category as rated load interrupting devices. 

Related Items from the Public Input Stage for This Document 

Related Item

First Revision No. 68-NFPA 70E-2012First Revision No. 68-NFPA 70E-2012 
[Section No. 130.7(C)(15) Section No. 130.7(C)(15)]
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Submitter Full Name: Louis Barrios
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I, Louis Barrios, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Louis Barrios, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 160-NFPA 70E-2013 [ Section No. 130.7(C)(15)

(A) ] 

(A)  Alternating Current (ac) Equipment.
When selected in lieu of the incident energy analysis of 130.5(B)(1), Table 
130.7(C)(15)(A)(a) shall be used to identify when arc flash personal 
protective equipment (PPE) is required. When arc flash PPE is required, 
Table 130.7(C)(15)(A)(b) shall be used to determine the PPE category. The 
estimated maximum available short-circuit current, maximum fault-clearing 
times and minimum working distances for various ac equipment types or 
classifications are listed in Table 130.7(C)(15)(A)(b).  An incident energy 
analysis shall be required in accordance with 130.5 for the following:

(1) Tasks not listed in Table 130.7(C)(15)(A)(a)

(2) Power systems with greater than the estimated maximum available 
short-circuit current

(3) Power systems with longer than the maximum fault clearing times

(4) Tasks with less than the minimum working distance

Table 130.7(C)(15)(A)(a) Arc-Flash Hazard Identification for Alternating 
Current (ac) Systems
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Task Equipment Condition* Arc Flash Hazard

Perform infrared 
thermography and 
other noncontact 
inspections outside 
the restricted 
approach boundary

Any No

Reading a panel 
meter while operating 
a meter switch

Any No

Normal operation of 
a circuit breaker 
(CB), switch, 
contactor, or starter

All of the following:

No

·        The equipment is 
properly installed

·        The equipment is 
properly maintained

·        All equipment 
doors are closed and 
secured

·        All equipment 
covers are in place and 
secured

·        There is no 
evidence of impending 
failure

One or more of the 
following:

Yes

·        The equipment is 
not properly installed

·        The equipment is 
not properly maintained

properly maintained

·        Equipment doors 
are open or not 
secured

·        Equipment 
covers are off or not 
secured

·        There is 
evidence of impending 
failure

Work on energized 
electrical conductors 
and circuit parts, 
including voltage
testing

Any Yes

Removal or 
installation of CBs or 
switches

Any Yes

All of the following:
No·        The equipment is 

properly installed
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Removal or 
installation of covers 
for equipment such 
as wireways, junction 
boxes, and cable 
trays that does not 
expose bare 
energized electrical 
conductors and 
circuit parts

·        The equipment is 
properly maintained

·        There is no 
evidence of impending 
failure

One or more of the 
following:

Yes

·        The equipment is 
not properly installed

·        The equipment is 
not properly maintained

·        There is 
evidence of impending 
failure

Removal of bolted 
covers (to expose 
bare energized 
electrical conductors 
and circuit parts)

Any Yes

Opening hinged door
(s) or cover(s) (to 
expose bare 
energized electrical 
conductors and 
circuit parts)

All of the following:

No

·        The equipment is 
properly installed

·        The equipment is 
properly maintained

·        All other 
equipment covers are in 
place and secured

·        There is no 
evidence of impending 
failure

One or more of the 
following:

Yes

·        The equipment is 
not properly installed

·        The equipment is 
not properly maintained

·        Other equipment 
covers are off or not 
secured or

·        There is 
evidence of impending 
failure

Any activity in which the restricted approach boundary is crossed Any Yes
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Application of temporary protective grounding 
equipment after voltage test Any Yes

Work on control circuits with exposed energized 
electrical conductors and circuit parts, 120 volts 
or below without any other exposed energized
equipment over 120 V

Any No

Work on control circuits with exposed energized 
electrical conductors and circuit parts, greater 
than 120 V

Any Yes

Insertion or removal of individual starter buckets 
from motor control center (MCC) Any Yes

Insertion or removal (racking) of CBs or starters 
from cubicles, doors open or closed

Any Yes

Insertion or removal of plug-in devices into or 
from busways

Any Yes

Insulated cable examination with no manipulation 
of cable Any No

Insulated cable examination with manipulation of 
cable Any Yes

Work on exposed energized electrical 
conductors and circuit parts of equipment directly 
supplied by a panelboard or motor control center

Any Yes

Insertion and removal of revenue meters (kW-
hour, at primary voltage and current)

Any Yes

Insertion or removal (racking) of starters from 
cubicles of arc-resistant construction tested in 
accordance with IEEE C37.20.7

All of the following:

No

·        The 
equipment is 
properly installed

·        The 
equipment is 
properly maintained

·        All equipment 
doors are closed and 
secured

·        All equipment 
covers are in place 
and secured

·        There is no 
evidence of 
impending failure

One or more of the 
following:

Yes

·        The 
equipment is not 
properly installed

·        The 
equipment is not 
properly maintained

·        Equipment 
doors are open or 
not secured
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·        Equipment 
covers are off or not 
secured

·        There is 
evidence of 
impending failure

Arc-resistant switchgear Type 1 or 2 (for clearing 
times of <0.5 sec with a prospective fault current 
not to exceed the arc-resistant rating of the
equipment):

All of the following:

No

·        Insertion or removal (racking) of CBs from 
cubicles

·        The 
equipment is 
properly installed

·        Insertion or removal (racking) of ground 
and test device

·        The 
equipment is 
properly maintained

·        Insertion or removal (racking) of voltage 
transformers on or off the bus

·        All equipment 
doors are closed and 
secured

·        All equipment 
covers are in place 
and secured

·        There is no 
evidence of 
impending failure

One or more of the 
following:

Yes

·        The 
equipment is not 
properly installed

·        The 
equipment is not 
properly maintained

·        Equipment 
doors are open or 
not secured

·        Equipment 
covers are off or not 
secured

·        There is 
evidence of 
impending failure

Opening voltage transformer or control power 
transformer compartments

Any Yes

Outdoor disconnect switch operation (hookstick 
operated) at 1 kV through 15 kV

Any Yes

Outdoor disconnect switch operation (gang-
operated, from grade) at 1 kV through 15 kV Any Yes

Note: Hazard identification is one component of risk assessment. Risk 
assessment involves a determination of the likelihood of occurrence of an 
incident, resulting from a hazard that could cause injury or damage to health. 
The assessment of the likelihood of occurrence contained in this table does 
not cover every possible condition or situation.
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*The phrase properly installed, as used in this table, means that the 
equipment is installed in accordance with applicable industry codes and 
standards and the manufacturer's recommendations. The phrase properly 
maintained, as used in this table, means that the equipment has been 
maintained in accordance with the manufacturer's recommendations and 
applicable industry codes and standards. The phrase evidence of impending 
failure, as used in this table, means that there is evidence of arcing, 
overheating, loose or bound equipment parts, visible damage, deterioration, 
or other damage.

Table 130.7(C)(15)(A)(b) Arc-Flash Hazard PPE Categories for Alternating 
Current (ac) Systems
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Equipment Category
Arc-Flash
Boundary

Panelboards or other equipment rated 240 V 
and below

1

600 mm

Parameters: Maximum of 25 kA short-circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(2 ft)

Panelboards or other equipment rated > 240 
V and up to 600 V

2

900 mm

Parameters: Maximum of 25 kA short-circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(3 ft)

600-V class motor control centers (MCCs)

2

1.5 m

Parameters: Maximum of 65 kA short-circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(5 ft)

600-V class motor control centers (MCCs)

4

4.3 m

Parameters: Maximum of 42 kA short-circuit 
current available; maximum of 0.33 sec (20
cycles) fault clearing time; working distance 
455 mm (18 in.)

(14 ft)

600-V class switchgear (with power circuit 
breakers or fused switches) and 600 V class 
switchboards

4

6 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.5 sec
(30 cycles) fault clearing time; working 
distance 455 mm (18 in.)

(20 ft)

Other 600-V class (277 V through 600 V, 
nominal) equipment

2

1.5 m

Parameters: Maximum of 65 kA short circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(5 ft)

NEMA E2 (fused contactor) motor starters, 
2.3 kV through 7.2 kV

4

11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

Metal-clad switchgear, 1 kV through 15 kV

4

11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

Arc-resistant switchgear Type 1 or 2 (for 
clearing times of < 0.5 sec (30 cycles) with a 
perspective fault current not to exceed the 
arc-resistant rating of the equipment), 1 kV 
through 15 kV

N/A (doors 
closed)

11 m
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Equipment Category Arc-Flash
Boundary

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycle) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

4 (doors 
open)

Metal-enclosed interrupter switchgear, fused 
or unfused of arc-resistant-type construction, 
tested in accordance with IEEE C37.20.7, 1 
kV through 15 kV

N/A (doors 
closed) 11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

4 (doors 
open)

Other equipment 1 kV through 15 kV

4

11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

Note: For equipment rated 600 volts and below, and protected by upstream 
current-limiting fuses or current-limiting circuit breakers sized at 200 amperes 
or less, the PPE category can be reduced by one number but not below PPE 
category 1.

Statement of Problem and Substantiation for Public Comment 

To indicate that any time the restricted approach boundary is crossed requires the use of 
arc flash PPE is overly vague and therefore overly restrictive.  For example, does this 
include crossing the restricted boundary with body parts or other extensions such as hot 
sticks or other devices which may place persons actually outside of the arc flash boundary.   
An extension of the body can be within the restricted approach boundary, but the individual 
located outside of the arc flash boundary.

Related Items from the Public Input Stage for This Document

Related Item

First Revision No. 68-NFPA 70E-2012First Revision No. 68-NFPA 70E-2012 
[Section No. 130.7(C)(15) Section No. 130.7(C)(15)]

Submitter Information Verification 

Submitter Full Name: Louis Barrios

Organization: [ Not Specified ]

Affilliation: American Petroleum Institute

Submittal Date: Sun Apr 28 14:43:19 EDT 2013

Copyright Assignment
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I, Louis Barrios, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Louis Barrios, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 161-NFPA 70E-2013 [ Section No. 130.7(C)(15)

(A) ] 

(A)  Alternating Current (ac) Equipment.
When selected in lieu of the incident energy analysis of 130.5(B)(1), Table 
130.7(C)(15)(A)(a) shall be used to identify when arc flash personal 
protective equipment (PPE) is required. When arc flash PPE is required, 
Table 130.7(C)(15)(A)(b) shall be used to determine the PPE category. The 
estimated maximum available short-circuit current, maximum fault-clearing 
times and minimum working distances for various ac equipment types or 
classifications are listed in Table 130.7(C)(15)(A)(b).  An incident energy 
analysis shall be required in accordance with 130.5 for the following:

(1) Tasks not listed in Table 130.7(C)(15)(A)(a)

(2) Power systems with greater than the estimated maximum available 
short-circuit current

(3) Power systems with longer than the maximum fault clearing times

(4) Tasks with less than the minimum working distance

Table 130.7(C)(15)(A)(a) Arc-Flash Hazard Identification for Alternating 
Current (ac) Systems

Yes
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Task Equipment Condition* Arc Flash Hazard

Perform infrared 
thermography and 
other noncontact 
inspections outside 
the restricted 
approach boundary

Any No

Reading a panel 
meter while operating 
a meter switch

Any No

Normal operation of a 
circuit breaker (CB), 
switch, contactor, or
starter

All of the following:

No

·        The equipment 
is properly installed

·        The equipment 
is properly maintained

·        All equipment 
doors are closed and 
secured

·        All equipment 
covers are in place and 
secured

·        There is no 
evidence of impending 
failure

One or more of the 
following:

Yes

·        The equipment 
is not properly installed

·        The equipment 
is not properly 
maintained

properly maintained

·        Equipment doors 
are open or not 
secured

·        Equipment 
covers are off or not 
secured

·        There is 
evidence of impending 
failure

Work on energized 
electrical conductors 
and circuit parts, 
including voltage
testing

Any Yes

Removal or 
installation of CBs or 
switches

Any Yes

All of the following:
No·        The equipment 

is properly installed
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Removal or 
installation of covers 
for equipment such 
as wireways, junction 
boxes, and cable 
trays that does not 
expose bare 
energized electrical 
conductors and circuit 
parts

·        The equipment 
is properly maintained

·        There is no 
evidence of impending 
failure

One or more of the 
following:

Yes

·        The equipment 
is not properly installed

·        The equipment 
is not properly 
maintained

·        There is 
evidence of impending 
failure

Removal of bolted 
covers (to expose 
bare energized 
electrical conductors 
and circuit parts)

Any Yes

Opening hinged door
(s) or cover(s) (to 
expose bare 
energized electrical 
conductors and circuit 
parts)

All of the following:

No

·        The equipment 
is properly installed

·        The equipment 
is properly maintained

·        All other 
equipment covers are 
in place and secured

·        There is no 
evidence of impending 
failure

One or more of the 
following:

Yes

·        The equipment 
is not properly installed

·        The equipment 
is not properly 
maintained

·        Other equipment 
covers are off or not 
secured or

·        There is 
evidence of impending 
failure

Any activity in which 
the restricted 
approach boundary is 
crossed

Any Yes

Application of 
temporary protective 
grounding equipment 
after voltage test

Any Yes
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Work on control 
circuits with exposed 
energized electrical 
conductors and circuit 
parts, 120 volts or 
below without any 
other exposed 
energized equipment 
over 120 V

Any No

Work on control 
circuits with exposed 
energized electrical 
conductors and circuit 
parts, greater than 
120 V

Any Yes

Insertion or removal 
of individual starter 
buckets from motor 
control center (MCC)

Any Yes

Insertion or removal 
(racking) of CBs or 
starters from cubicles, 
doors open or closed

Any Yes

Insertion or removal 
of plug-in devices into 
or from busways

Any Yes

Insulated cable 
examination with no 
manipulation of cable

Any No

Insulated cable 
examination with 
manipulation of cable

Any Yes

Work on exposed 
energized electrical 
conductors and circuit 
parts of equipment
directly supplied by a 
panelboard or motor 
control center

Any Yes

Insertion and removal 
of revenue meters 
(kW-hour, at primary 
voltage and current)

Any Yes

Insertion or removal 
(racking) of starters 
from cubicles of arc-
resistant construction 
tested in accordance 
with IEEE C37.20.7

All of the following:

No

·        The equipment 
is properly installed

·        The equipment 
is properly maintained

·        All equipment 
doors are closed and 
secured

·        All equipment 
covers are in place and 
secured
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·        There is no 
evidence of impending 
failure

One or more of the 
following:

Yes

·        The equipment 
is not properly installed

·        The equipment 
is not properly 
maintained

·        Equipment doors 
are open or not 
secured

·        Equipment 
covers are off or not 
secured

·        There is 
evidence of impending 
failure

Arc-resistant
switchgear Type 1 or 
2 (for clearing times 
of <0.5 sec with a
prospective fault 
current not to exceed 
the arc-resistant 
rating of the
equipment):

All of the following:

No

·        Insertion or 
removal (racking) of 
CBs from cubicles

·        The equipment 
is properly installed

·        Insertion or 
removal (racking) of 
ground and test 
device

·        The equipment 
is properly maintained

·        Insertion or 
removal (racking) of 
voltage transformers 
on or off the bus

·        All equipment 
doors are closed and 
secured

·        All equipment 
covers are in place and 
secured

·        There is no 
evidence of impending 
failure

One or more of the 
following:

Yes

·        The equipment 
is not properly installed

·        The equipment 
is not properly 
maintained

·        Equipment doors 
are open or not 
secured
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·        Equipment 
covers are off or not 
secured

·        There is 
evidence of impending 
failure

Opening voltage 
transformer or control 
power transformer 
compartments

Any Yes

Outdoor disconnect 
switch operation 
(hookstick operated) 
at 1 kV through 15
kV

Any Yes

Worker located outside arc flash boundary. No

Outdoor disconnect switch operation (gang-operated, from grade) at 1 
kV through 15 kV

Any

Worker located outside arc flash boundary. No

Note: Hazard identification is one component of risk assessment. Risk 
assessment involves a determination of the likelihood of occurrence of an 
incident, resulting from a hazard that could cause injury or damage to health. 
The assessment of the likelihood of occurrence contained in this table does 
not cover every possible condition or situation.

*The phrase properly installed, as used in this table, means that the 
equipment is installed in accordance with applicable industry codes and 
standards and the manufacturer's recommendations. The phrase properly 
maintained, as used in this table, means that the equipment has been 
maintained in accordance with the manufacturer's recommendations and 
applicable industry codes and standards. The phrase evidence of impending 
failure, as used in this table, means that there is evidence of arcing, 
overheating, loose or bound equipment parts, visible damage, deterioration, 
or other damage.

Table 130.7(C)(15)(A)(b) Arc-Flash Hazard PPE Categories for Alternating 
Current (ac) Systems
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Equipment Category
Arc-Flash
Boundary

Panelboards or other equipment rated 240 V 
and below

1

600 mm

Parameters: Maximum of 25 kA short-circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(2 ft)

Panelboards or other equipment rated > 240 
V and up to 600 V

2

900 mm

Parameters: Maximum of 25 kA short-circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(3 ft)

600-V class motor control centers (MCCs)

2

1.5 m

Parameters: Maximum of 65 kA short-circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(5 ft)

600-V class motor control centers (MCCs)

4

4.3 m

Parameters: Maximum of 42 kA short-circuit 
current available; maximum of 0.33 sec (20
cycles) fault clearing time; working distance 
455 mm (18 in.)

(14 ft)

600-V class switchgear (with power circuit 
breakers or fused switches) and 600 V class 
switchboards

4

6 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.5 sec
(30 cycles) fault clearing time; working 
distance 455 mm (18 in.)

(20 ft)

Other 600-V class (277 V through 600 V, 
nominal) equipment

2

1.5 m

Parameters: Maximum of 65 kA short circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(5 ft)

NEMA E2 (fused contactor) motor starters, 
2.3 kV through 7.2 kV

4

11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

Metal-clad switchgear, 1 kV through 15 kV

4

11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

Arc-resistant switchgear Type 1 or 2 (for 
clearing times of < 0.5 sec (30 cycles) with a 
perspective fault current not to exceed the 
arc-resistant rating of the equipment), 1 kV 
through 15 kV

N/A (doors 
closed)

11 m

Page 371 of 576National Fire Protection Association Report

5/13/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...

Page 403 of 621



Equipment Category Arc-Flash
Boundary

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycle) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

4 (doors 
open)

Metal-enclosed interrupter switchgear, fused 
or unfused of arc-resistant-type construction, 
tested in accordance with IEEE C37.20.7, 1 
kV through 15 kV

N/A (doors 
closed) 11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

4 (doors 
open)

Other equipment 1 kV through 15 kV

4

11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

Note: For equipment rated 600 volts and below, and protected by upstream 
current-limiting fuses or current-limiting circuit breakers sized at 200 amperes 
or less, the PPE category can be reduced by one number but not below PPE 
category 1.

Statement of Problem and Substantiation for Public Comment 

Workers using hot sticks or other means to operate these switches may indeed be located 
outside the arc flash boundary because the stick or operating mechanism provides 
distance from the actual device.  If the worker is located outside the arc flash boundary, 
than no additional arc flash PPE should be required.

Related Items from the Public Input Stage for This Document

Related Item

First Revision No. 68-NFPA 70E-2012First Revision No. 68-NFPA 70E-2012 
[Section No. 130.7(C)(15) Section No. 130.7(C)(15)]

Submitter Information Verification 

Submitter Full Name: Louis Barrios

Organization: [ Not Specified ]

Affilliation: American Petroleum Institute

Submittal Date: Sun Apr 28 14:51:53 EDT 2013

Copyright Assignment
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I, Louis Barrios, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Louis Barrios, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 182-NFPA 70E-2013 [ Section No. 130.7(C)(15)

(A) ] 

(A)  Alternating Current (ac) Equipment.
When selected in lieu of the incident energy analysis of 130.5(B)(1), Table 
130.7(C)(15)(A)(a) shall be used to identify when arc flash personal 
protective equipment (PPE) is required. When arc flash PPE is required, 
Table 130.7(C)(15)(A)(b) shall be used to determine the PPE category. The 
estimated maximum available short-circuit current, maximum fault-clearing 
times and minimum working distances for various ac equipment types or 
classifications are listed in Table 130.7(C)(15)(A)(b).  An incident energy 
analysis shall be required in accordance with 130.5 for the following:

(1) Tasks not listed in Table 130.7(C)(15)(A)(a)

(2) Power systems with greater than the estimated maximum available 
short-circuit current

(3) Power systems with longer than the maximum fault clearing times

(4) Tasks with less than the minimum working distance

Table 130.7(C)(15)(A)(a) Arc-Flash Hazard Identification for Alternating 
Current (ac) Systems

Page 374 of 576National Fire Protection Association Report

5/13/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...

Page 406 of 621



Task Equipment Condition* Probability of Arc Flash 
Hazard

Perform infrared 
thermography and
other noncontact 
inspections outside 
the restricted 
approach boundary

Any No low

Reading a panel 
meter while
operating a meter 
switch

Any No low

Normal operation of 
a circuit breaker 
(CB), switch, 
contactor, or starter

All of the following:

No low

·         The equipment
is properly installed

·         The equipment
is properly maintained

·         All equipment
doors are closed and 
secured

·         All equipment
covers are in place 
and secured

·         There is no
evidence of impending 
failure

One or more of the 
following:

Yes high

·         The equipment
is not properly installed

·         The equipment
is not properly 
maintained

properly maintained

·         Equipment
doors are open or not 
secured

·         Equipment
covers are off or not 
secured

·         There is
evidence of impending 
failure

Work on energized 
electrical conductors 
and circuit parts, 
including voltage 
testing

Any Yes High

Removal or 
installation of CBs or
switches

Any Yes High

All of the following:
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Removal or 
installation of covers
for equipment such 
as wireways, junction 
boxes, and cable 
trays that does not 
expose bare 
energized electrical 
conductors and 
circuit parts

No Low

·         The equipment
is properly installed

·         The equipment
is properly maintained

·         There is no
evidence of impending 
failure

One or more of the 
following:

Yes High

·         The equipment
is not properly installed

·         The equipment
is not properly 
maintained

·         There is
evidence of impending 
failure

Removal of bolted 
covers (to expose 
bare energized 
electrical conductors 
and circuit parts)

Any Yes High

Opening hinged door
(s) or cover(s) (to 
expose bare 
energized electrical 
conductors and 
circuit parts)

All of the following:

No Low

·         The equipment
is properly installed

·         The equipment
is properly maintained

·         All other
equipment covers are 
in place and secured

·         There is no
evidence of impending 
failure

One or more of the 
following:

Yes High

·         The equipment
is not properly installed

·         The equipment
is not properly 
maintained

·         Other
equipment covers are 
off or not secured or

·         There is
evidence of impending 
failure

Any activity in which 
the restricted 
approach boundary 
is crossed

Any Yes High
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Application of 
temporary protective 
grounding equipment 
after voltage test

Any Yes High

Work on control 
circuits with exposed
energized electrical 
conductors and 
circuit parts, 120 
volts or below
without any other 
exposed energized 
equipment over 120 
V

Any No Low

Work on control 
circuits with exposed
energized electrical 
conductors and 
circuit parts, greater 
than 120 V

Any Yes High

Insertion or removal 
of individual starter
buckets from motor 
control center (MCC)

Any Yes High

Insertion or removal 
(racking) of CBs or
starters from 
cubicles, doors open 
or closed

Any Yes High

Insertion or removal 
of plug-in devices 
into or from busways

Any Yes High

Insulated cable 
examination with no
manipulation of cable

Any No Low

Insulated cable 
examination with 
manipulation of cable

Any Yes High

Work on exposed 
energized electrical
conductors and 
circuit parts of 
equipment directly 
supplied by a
panelboard or motor 
control center

Any Yes High

Insertion and 
removal of revenue 
meters (kW-hour, at 
primary voltage and 
current)

Any Yes High

All of the following:

No Low
·         The equipment
is properly installed

·         The equipment
is properly maintained
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Insertion or removal 
(racking) of starters 
from cubicles of arc-
resistant construction 
tested in accordance
with IEEE C37.20.7

·         All equipment
doors are closed and 
secured

·         All equipment
covers are in place 
and secured

·         There is no
evidence of impending 
failure

One or more of the 
following:

Yes High

·         The equipment
is not properly installed

·         The equipment
is not properly 
maintained

·         Equipment
doors are open or not 
secured

·         Equipment
covers are off or not 
secured

·         There is
evidence of impending 
failure

Arc-resistant 
switchgear Type 1 or 
2 (for clearing times 
of <0.5 sec with a 
prospective fault 
current not to exceed 
the arc-resistant 
rating of the 
equipment):

All of the following:

No Low

·         Insertion or
removal (racking) of 
CBs from cubicles

·         The equipment
is properly installed

·         Insertion or
removal (racking) of 
ground and test 
device

·         The equipment
is properly maintained

·         Insertion or
removal (racking) of 
voltage transformers 
on or off the bus

·         All equipment
doors are closed and 
secured

·         All equipment
covers are in place 
and secured

·         There is no
evidence of impending 
failure

One or more of the 
following:

Yes High
·         The equipment
is not properly installed
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·         The equipment
is not properly 
maintained

·         Equipment
doors are open or not 
secured

·         Equipment
covers are off or not 
secured

·         There is
evidence of impending 
failure

Opening voltage 
transformer or 
control power
transformer 
compartments

Any Yes High

Outdoor disconnect 
switch operation
(hookstick operated) 
at 1 kV through 15 
kV

Any Yes High

Outdoor disconnect 
switch operation 
(gang-operated, from
grade) at 1 kV 
through 15 kV

Any Yes High

Note: Hazard identification is one component of risk assessment. Risk 
assessment involves a determination of the likelihood of occurrence of an 
incident, resulting from a hazard that could cause injury or damage to health. 
The assessment of the likelihood of occurrence contained in this table does 
not cover every possible condition or situation.

*The phrase properly installed, as used in this table, means that the 
equipment is installed in accordance with applicable industry codes and
standards and the manufacturer's recommendations. The phrase properly 
maintained, as used in this table, means that the equipment has been 
maintained in accordance with the manufacturer's recommendations and 
applicable industry codes and standards. The phrase evidence of impending 
failure, as used in this table, means that there is evidence of arcing, 
overheating, loose or bound equipment parts, visible damage, deterioration, 
or other damage.

Table 130.7(C)(15)(A)(b) Arc-Flash Hazard PPE Categories for Alternating 
Current (ac) Systems
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Equipment Category
Arc-Flash 
Boundary

Panelboards or other equipment rated 240 V
and below

1

600 mm

Parameters: Maximum of 25 kA short-circuit
current available; maximum of 0.03 sec (2 
cycles) fault clearing time; working distance 
455 mm (18 in.)

(2 ft)

Panelboards or other equipment rated > 240
V and up to 600 V

2

900 mm

Parameters: Maximum of 25 kA short-circuit
current available; maximum of 0.03 sec (2 
cycles) fault clearing time; working distance 
455 mm (18 in.)

(3 ft)

600-V class motor control centers (MCCs)

2

1.5 m

Parameters: Maximum of 65 kA short-circuit
current available; maximum of 0.03 sec (2 
cycles) fault clearing time; working distance 
455 mm (18 in.)

(5 ft)

600-V class motor control centers (MCCs)

4

4.3 m

Parameters: Maximum of 42 kA short-circuit
current available; maximum of 0.33 sec (20 
cycles) fault clearing time; working distance 
455 mm (18 in.)

(14 ft)

600-V class switchgear (with power circuit
breakers or fused switches) and 600 V class 
switchboards

4

6 m

Parameters: Maximum of 35 kA short-circuit
current available; maximum of up to 0.5 sec 
(30 cycles) fault clearing time; working 
distance 455 mm (18 in.)

(20 ft)

Other 600-V class (277 V through 600 V,
nominal) equipment

2

1.5 m

Parameters: Maximum of 65 kA short circuit
current available; maximum of 0.03 sec (2 
cycles) fault clearing time; working distance 
455 mm (18 in.)

(5 ft)

NEMA E2 (fused contactor) motor starters, 
2.3 kV through 7.2 kV

4

11 m

Parameters: Maximum of 35 kA short-circuit
current available; maximum of up to 0.2 sec 
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

Metal-clad switchgear, 1 kV through 15 kV

4

11 m

Parameters: Maximum of 35 kA short-circuit
current available; maximum of up to 0.2 sec 
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

Arc-resistant switchgear Type 1 or 2 (for
clearing times of < 0.5 sec (30 cycles) with a 
perspective fault current not to exceed the arc
-resistant rating of the equipment), 1 kV
through 15 kV

N/A (doors 
closed)

11 m

Page 380 of 576National Fire Protection Association Report

5/13/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...

Page 412 of 621



Equipment Category Arc-Flash 
Boundary

Parameters: Maximum of 35 kA short-circuit
current available; maximum of up to 0.2 sec 
(12 cycle) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

4 (doors 
open)

Metal-enclosed interrupter switchgear, fused
or unfused of arc-resistant-type construction, 
tested in accordance with IEEE C37.20.7, 1 
kV through 15 kV

N/A (doors 
closed) 11 m

Parameters: Maximum of 35 kA short-circuit
current available; maximum of up to 0.2 sec 
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

4 (doors 
open)

Other equipment 1 kV through 15 kV

4

11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec 
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

Note: For equipment rated 600 volts and below, and protected by upstream 
current-limiting fuses or current-limiting circuit breakers sized at 200 amperes 
or less, the PPE category can be reduced by one number but not below PPE 
category 1.

Additional Proposed Changes

File Name Description Approved

NFPAPublicCommentform_1.doc Table 130.7(C)(15)(A)(a) Cover Sheet 

NFPAPublicCommentform_2.doc Table 130.7(C)(15)(A)(b) Cover Sheet  

Statement of Problem and Substantiation for Public Comment 

The hazard exists whether or not the equipment has been properly installed, properly 
maintained, …  The probability of an arc flash happening may be low but it does exist. The 
word NO means it does not exist.  Changing the column header to probability of an Arc 
Flash Hazard and Changing NO to LOW and YES to High in each row of the column is 
more correct.

Submitter Information Verification 

Submitter Full Name: Daryld Crow

Organization: DRC Consulting, Ltd.

Affilliation: self

Submittal Date: Tue Apr 30 08:21:12 EDT 2013

Copyright Assignment
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I, Daryld Crow, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Daryld Crow, and I agree to be legally bound by the above Copyright 
Assignment and the terms and conditions contained therein. I understand and intend that, by checking this box, 
I 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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Public Comment No. 199-NFPA 70E-2013 [ Section No. 130.7(C)(15)

(A) ] 

(A)  Alternating Current (ac) Equipment.
When selected in lieu of the incident energy analysis of 130.5(B)(1), Table 
130.7(C)(15)(A)(a) shall be used to identify when arc flash personal 
protective equipment (PPE) is required. When arc flash PPE is required, 
Table 130.7(C)(15)(A)(b) shall be used to determine the PPE category. The 
estimated maximum available short-circuit current, maximum fault-clearing 
times and minimum working distances for various ac equipment types or 
classifications are listed in Table 130.7(C)(15)(A)(b).  An incident energy 
analysis shall be required in accordance with 130.5 for the following:

(1) Tasks not listed in Table 130.7(C)(15)(A)(a)

(2) Power systems with greater than the estimated maximum available 
short-circuit current

(3) Power systems with longer than the maximum fault clearing times

(4) Tasks with less than the minimum working distance

Table 130.7(C)(15)(A)(a) Arc-Flash Hazard Identification for Alternating 
Current (ac) Systems

Task Equipment Condition* Arc Flash Hazard

Perform infrared 
thermography and 
other noncontact 
inspections outside 
the restricted 
approach boundary

Any

No

Low

Reading a panel meter while operating a meter switch Any

No

Low

Normal operation of a circuit breaker (CB), switch, 
contactor, or starter

All of the
following:

No

Low

·        The equipment is properly installed

·        The equipment is properly maintained

·        All equipment doors are closed and 
secured

·        All equipment covers are in place and 
secured

·        There is no evidence of impending 
failure

One or more of the 
following:

Yes
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High

·        The equipment is not 
properly installed

·        The equipment is not 
properly maintained

properly maintained

·        Equipment doors are 
open or not secured

·        Equipment covers are 
off or not secured

·        There is evidence of 
impending failure

Work on energized electrical conductors and 
circuit parts, including voltage testing Any

Yes

High

Removal or installation of CBs or switches Any

Yes

High

Removal or installation of covers for equipment such as 
wireways, junction boxes, and cable trays that does not 
expose bare energized electrical conductors and circuit parts

All of the
following:

No

Low

·        The equipment is properly installed

·        The equipment is properly maintained

·        There is no evidence of impending 
failure

One or more of the 
following:

Yes

High

·        The equipment is not 
properly installed

·        The equipment is not 
properly maintained

·        There is evidence of 
impending failure

Removal of bolted covers (to expose bare 
energized electrical conductors and circuit 
parts)

Any

Yes

High

Opening hinged door(s) or cover(s) (to expose bare 
energized electrical conductors and circuit parts)

All of the
following:

No
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Low

·        The equipment is properly installed

·        The equipment is properly maintained

·        All other equipment covers are in place 
and secured

·        There is no evidence of impending failure

One or more of the 
following:

Yes

High

·        The equipment is not 
properly installed

·        The equipment is not 
properly maintained

·        Other equipment covers are 
off or not secured or

·        There is evidence of 
impending failure

Any activity in which the restricted 
approach boundary is crossed

Any

Yes

High

Application of temporary protective grounding equipment after voltage
test Any

Yes

High

Work on control circuits with exposed energized electrical conductors 
and circuit parts, 120 volts or below without any other exposed 
energized equipment over 120 V

Any

No

Low

Work on control circuits with exposed energized electrical conductors 
and circuit parts, greater than 120 V Any

Yes

High

Insertion or removal of individual starter buckets from motor control 
center (MCC)

Any

Yes

High

Insertion or removal (racking) of CBs or starters from cubicles, doors 
open or closed

Any

Yes

High

Insertion or removal of plug-in devices into or from busways Any

Yes

High

Insulated cable examination with no manipulation of cable Any

No

Page 385 of 576National Fire Protection Association Report

5/13/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...

Page 417 of 621



Low

Insulated cable examination with manipulation of cable Any

Yes

High

Work on exposed energized electrical conductors and circuit parts of 
equipment directly supplied by a panelboard or motor control center

Any

Yes

High

Insertion and removal of revenue meters (kW-hour, at primary voltage 
and current)

Any

Yes

High

Insertion or removal (racking) of starters from cubicles of arc-
resistant construction tested in accordance with IEEE 
C37.20.7

All of the 
following:

No

Low

·        The equipment is properly installed

·        The equipment is properly maintained

·        All equipment doors are closed and 
secured

·        All equipment covers are in place and 
secured

·        There is no evidence of impending 
failure

One or more of the 
following:

Yes

HIgh

·        The equipment 
is not properly 
installed

·        The equipment 
is not properly 
maintained

·        Equipment 
doors are open or not 
secured

·        Equipment 
covers are off or not 
secured

·        There is 
evidence of 
impending failure

Arc-resistant switchgear Type 1 or 2 (for clearing 
times of <0.5 sec with a prospective fault current not 
to exceed the arc-resistant rating of the equipment):

All of the following:

No
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Low

·        Insertion or removal (racking) of 
CBs from cubicles

·        The equipment is 
properly installed

·        Insertion or removal (racking) of 
ground and test device

·        The equipment is 
properly maintained

·        Insertion or removal (racking) of 
voltage transformers on or off the bus

·        All equipment doors 
are closed and secured

·        All equipment covers 
are in place and secured

·        There is no evidence 
of impending failure

One or more of the following:

Yes

High

·        The equipment is not 
properly installed

·        The equipment is not 
properly maintained

·        Equipment doors are 
open or not secured

·        Equipment covers 
are off or not secured

·        There is evidence of 
impending failure

Opening voltage transformer or control 
power transformer compartments

Any

Yes

HIgh

Outdoor disconnect switch operation (hookstick operated) at 1 kV 
through 15 kV Any

Yes

High

Outdoor disconnect switch operation (gang-operated, from grade) at 1 
kV through 15 kV

Any

Yes

HIgh

Note: Hazard identification is one component of risk assessment. Risk 
assessment involves a determination of the likelihood of occurrence of an 
incident, resulting from a hazard that could cause injury or damage to health. 
The assessment of the likelihood of occurrence contained in this table does 
not cover every possible condition or situation.

*The phrase properly installed, as used in this table, means that the 
equipment is installed in accordance with applicable industry codes and 
standards and the manufacturer's recommendations. The phrase properly 
maintained, as used in this table, means that the equipment has been 
maintained in accordance with the manufacturer's recommendations and 
applicable industry codes and standards. The phrase evidence of impending 
failure, as used in this table, means that there is evidence of arcing, 
overheating, loose or bound equipment parts, visible damage, deterioration, 
or other damage.

Table 130.7(C)(15)(A)(b) Arc-Flash Hazard PPE Categories for Alternating 
Current (ac) Systems
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Equipment Category
Arc-Flash
Boundary

Panelboards or other equipment rated 240 V 
and below

1

600 mm

Parameters: Maximum of 25 kA short-circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(2 ft)

Panelboards or other equipment rated > 240 
V and up to 600 V

2

900 mm

Parameters: Maximum of 25 kA short-circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(3 ft)

600-V class motor control centers (MCCs)

2

1.5 m

Parameters: Maximum of 65 kA short-circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(5 ft)

600-V class motor control centers (MCCs)

4

4.3 m

Parameters: Maximum of 42 kA short-circuit 
current available; maximum of 0.33 sec (20
cycles) fault clearing time; working distance 
455 mm (18 in.)

(14 ft)

600-V class switchgear (with power circuit 
breakers or fused switches) and 600 V class 
switchboards

4

6 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.5 sec
(30 cycles) fault clearing time; working 
distance 455 mm (18 in.)

(20 ft)

Other 600-V class (277 V through 600 V, 
nominal) equipment

2

1.5 m

Parameters: Maximum of 65 kA short circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(5 ft)

NEMA E2 (fused contactor) motor starters, 
2.3 kV through 7.2 kV

4

11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

Metal-clad switchgear, 1 kV through 15 kV

4

11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

Arc-resistant switchgear Type 1 or 2 (for 
clearing times of < 0.5 sec (30 cycles) with a 
perspective fault current not to exceed the 
arc-resistant rating of the equipment), 1 kV 
through 15 kV

N/A (doors 
closed)

11 m
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Equipment Category Arc-Flash
Boundary

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycle) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

4 (doors 
open)

Metal-enclosed interrupter switchgear, fused 
or unfused of arc-resistant-type construction, 
tested in accordance with IEEE C37.20.7, 1 
kV through 15 kV

N/A (doors 
closed) 11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

4 (doors 
open)

Other equipment 1 kV through 15 kV

4

11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

Note: For equipment rated 600 volts and below, and protected by upstream 
current-limiting fuses or current-limiting circuit breakers sized at 200 amperes 
or less, the PPE category can be reduced by one number but not below PPE 
category 1.

Statement of Problem and Substantiation for Public Comment 

The use of "Yes" and "No" for the Arc Flash Hazard column is not representative of true 
risk.  There is no arc flash hazard only when the system is in an electrically safe work 
condition.  "Low" and "High" or something similar is a less confusing way to get the point 
across. 

Submitter Information Verification 

Submitter Full Name: GREG DREWISKE

Organization: NewPage

Submittal Date: Thu May 02 07:40:57 EDT 2013
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Copyright Assignment

I, GREG DREWISKE, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am GREG DREWISKE, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 21-NFPA 70E-2013 [ Section No. 130.7(C)(15)

(A) ] 

(A)  Alternating Current (ac) Equipment.
When selected in lieu of the incident energy analysis of 130.5(B)(1), Table 
130.7(C)(15)(A)(a) shall be used to identify when arc flash personal 
protective equipment (PPE) is required. When arc flash PPE is required, 
Table 130.7(C)(15)(A)(b) shall be used to determine the PPE category. The 
estimated maximum available short-circuit current, maximum fault-clearing 
times and minimum working distances for various ac equipment types or 
classifications are listed in Table 130.7(C)(15)(A)(b).  An incident energy 
analysis shall be required in accordance with 130.5 for the following:

(1) Tasks not listed in Table 130.7(C)(15)(A)(a)

(2) Power systems with greater than the estimated maximum available 
short-circuit current

(3) Power systems with longer than the maximum fault clearing times

(4) Tasks with less than the minimum working distance

Table 130.7(C)(15)(A)(a) Arc-Flash Hazard Identification for Alternating 
Current (ac) Systems

Task Equipment Condition* Arc Flash Hazard

Perform infrared 
thermography and 
other noncontact
inspections

outside the restricted approach boundary 

Any No

Reading a panel meter while operating a meter switch Any No

Normal operation of a circuit breaker (CB), fused switch, safety 
switch, motor contactor

,
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or starter

All of the following:

No

·        The equipment is 
properly installed

·        The equipment is 
properly maintained

·        All equipment 
doors are closed and 
secured

·        All equipment 
covers and filler plates 
are in place and 
secured

·        There is no 
evidence of impending 
failure

One or more of the 
following:

Yes

·        The equipment is 
not properly installed

·        The equipment is 
not properly maintained

properly maintained

·        Equipment doors 
are open or not 
secured

·        Equipment 
covers are off or not 
secured

·        There is 
evidence of impending 
failure

Work on energized electrical conductors and 
circuit parts, including voltage testing Any Yes

Removal or installation of CBs or fused 
switches

Any Yes

Removal or installation of covers for 
equipment such as wireways, junction boxes,
and cable trays that does not expose bare 
energized electrical conductors and circuit 
parts

All of the following:

No

·        The equipment is 
properly installed

·        The equipment is 
properly maintained

·        There is no 
evidence of impending 
failure

One or more of the 
following:

Yes

·        The equipment is 
not properly installed

·        The equipment is 
not properly maintained

·        There is 
evidence of impending 
failure
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Removal of bolted covers (to expose bare 
energized electrical conductors and circuit 
parts)

Any Yes

Opening hinged door(s) or cover(s) (to 
expose bare energized electrical conductors
and circuit parts)

All of the following:

No

·        The equipment is 
properly installed

·        The equipment is 
properly maintained

·        All other 
equipment covers are in 
place and secured

·        There is no 
evidence of impending 
failure

One or more of the 
following:

Yes

·        The equipment is 
not properly installed

·        The equipment is 
not properly maintained

·        Other equipment 
covers are off or not 
secured or

·        There is 
evidence of impending 
failure

Any

activity in which 

activity within the restricted approach 

boundary is crossed
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boundary Any Yes

Application of temporary protective grounding 
equipment after voltage test

Any Yes

Work on control circuits with exposed energized 
electrical conductors and circuit parts, 120 volts 
or below without any other exposed energized
equipment over 120 V

Any No

Work on control circuits with exposed energized 
electrical conductors and circuit parts, greater 
than 120 V

Any Yes

Insertion or removal of individual starter buckets 
from motor control center (MCC)

Any Yes

Insertion or removal (racking) of CBs or starters 
from cubicles, doors open or closed

Any Yes

Insertion or removal of plug-in devices into or 
from busways Any Yes

Insulated cable examination with no manipulation 
of cable Any No

Insulated cable examination with manipulation of 
cable Any Yes

Work on exposed energized electrical 
conductors and circuit parts of equipment directly 
supplied by a panelboard or motor control center

Any Yes

Insertion and removal of revenue meters (kW-
hour, at primary voltage and current) Any Yes

Insertion or removal (racking) of starters from 
cubicles of arc-resistant construction tested in 
accordance with IEEE C37.20.7

All of the following:

No

·        The 
equipment is 
properly installed

·        The 
equipment is 
properly maintained

·        All equipment 
doors are closed and 
secured

·        All equipment 
covers are in place 
and secured

·        There is no 
evidence of 
impending failure

One or more of the 
following:

Yes

·        The 
equipment is not 
properly installed

·        The 
equipment is not 
properly maintained

·        Equipment 
doors are open or 
not secured
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·        Equipment 
covers are off or not 
secured

·        There is 
evidence of 
impending failure

Arc-resistant switchgear Type 1 or 2 (for clearing 
times of <0.5 sec with a prospective fault current 
not to exceed the arc-resistant rating of the
equipment):

All of the following:

No

·        Insertion or removal (racking) of CBs from 
cubicles

·        The 
equipment is 
properly installed

·        Insertion or removal (racking) of ground 
and test device

·        The 
equipment is 
properly maintained

·        Insertion or removal (racking) of voltage 
transformers on or off the bus

·        All equipment 
doors are closed and 
secured

·        All equipment 
covers are in place 
and secured

·        There is no 
evidence of 
impending failure

One or more of the 
following:

Yes

·        The 
equipment is not 
properly installed

·        The 
equipment is not 
properly maintained

·        Equipment 
doors are open or 
not secured

·        Equipment 
covers are off or not 
secured

·        There is 
evidence of 
impending failure

Opening voltage transformer or control power 
transformer compartments

Any Yes

Outdoor disconnect switch operation (hookstick 
operated) at 1 kV through 15 kV

Any Yes

Outdoor disconnect switch operation (gang-
operated, from grade) at 1 kV through 15 kV Any Yes

Note: Hazard identification is one component of risk assessment. Risk 
assessment involves a determination of the likelihood of occurrence of an 
incident, resulting from a hazard that could cause injury or damage to health. 
The assessment of the likelihood of occurrence contained in this table does 
not cover every possible condition or situation.
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*The phrase properly installed, as used in this table, means that the 
equipment is installed in accordance with applicable industry codes and 
standards and the manufacturer's recommendations. The phrase properly 
maintained, as used in this table, means that the equipment has been 
maintained in accordance with the manufacturer's recommendations and 
applicable industry codes and standards. The phrase evidence of impending 
failure, as used in this table, means that there is evidence of arcing, 
overheating, loose or bound equipment parts, visible damage, deterioration, 
or other damage.

Table 130.7(C)(15)(A)(b) Arc-Flash Hazard PPE Categories for Alternating 
Current (ac) Systems

Equipment Category
Arc-Flash
Boundary

Panelboards or other equipment rated 

Panelboards rated 240 V and below

1

600
mm

Parameters: Maximum of 25 kA short-circuit current available; 
maximum of 0.03 sec (2 cycles) fault clearing time; working 
distance 455 mm (18 in.)

(2 ft)

Panelboards or other equipment rated 

Panelboards rated > 240 V and up to 600 V

2

900
mm

Parameters: Maximum of 25 kA short-circuit current available; 
maximum of 0.03 sec (2 cycles) fault clearing time; working 
distance 455 mm (18 in.)

(3 ft)

Other 250-V class (208 V through 250 V, nominal) equipment

Parameters: Maximim of 25kA short-circuit current available, 
maximum of 0.03 sec (2 cycles)

fault clearing time; working distance 455 mm (18 in.)

600-V class motor control centers (MCCs)

2

1.5 m
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2

  900 mm

  (3 ft)

Parameters: Maximum of 65 kA 
short-circuit current available; 
maximum of 0.03 sec (2
cycles) fault clearing time; 
working distance 455 mm (18 
in.)

1.5 
m

(5
ft)

600-V class motor control centers 
(MCCs)

4

4.3
m

Parameters: Maximum of 42 kA short-
circuit current available; maximum of 
0.33 sec (20 cycles) fault clearing 
time; working distance 455 mm (18 
in.)

(14
ft)

600-V class switchgear (with power 
circuit breakers or fused switches) 
and 600 V class switchboards

4

6 m

Parameters: Maximum of 35 kA short-
circuit current available; maximum of 
up to 0.5 sec (30 cycles) fault clearing 
time; working distance 455 mm (18
in.)

(20
ft)

Other 600-V class (277 V through 600 
V, nominal) equipment

2

1.5
m

Parameters: Maximum of 65 kA short 
circuit current available; maximum of 
0.03 sec (2 cycles) fault clearing time; 
working distance 455 mm (18 in.)

(5
ft)

NEMA E2 (fused contactor) motor 
starters, 2.3 kV through 7.2 kV

4

11
m

Parameters: Maximum of 35 kA short-
circuit current available; maximum of 
up to 0.2 sec (12 cycles) fault clearing 
time; working distance 910 mm (36
in.)

(36
ft)

Metal-clad switchgear, 1 kV through 
15 kV

4

11
m

Parameters: Maximum of 35 kA short-
circuit current available; maximum of 
up to 0.2 sec (12 cycles) fault clearing 
time; working distance 910 mm (36
in.)

(36
ft)

Arc-resistant switchgear Type 1 or 2 
(for clearing times of < 0.5 sec (30 
cycles) with a perspective fault current 
not to exceed the arc-resistant rating 
of the equipment), 1 kV through 15 
kV

N/A (doors closed) 11
m

Parameters: Maximum of 35 kA short-
circuit current available; maximum of 
up to 0.2 sec (12 cycle) fault clearing 
time; working distance 910 mm (36
in.)

(36
ft)
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4 (doors open)

Metal-enclosed interrupter switchgear, 
fused or unfused of arc-resistant-type
construction, tested in accordance 
with IEEE C37.20.7, 1 kV through 15
kV

N/A (doors closed)
11
m

Parameters: Maximum of 35 kA short-
circuit current available; maximum of 
up to 0.2 sec (12 cycles) fault clearing 
time; working distance 910 mm (36
in.)

(36
ft)

4 (doors open)

Other equipment 1 kV through 15 kV

4

11
m

Parameters: Maximum of 35 kA short-
circuit current available; maximum of 
up to 0.2 sec (12 cycles) fault clearing 
time; working distance 910 mm (36
in.)

(36 
ft)

Note: For equipment rated 600 volts and below, and protected by upstream 
current-limiting fuses or current-limiting circuit breakers (1/2 cycle clearing 
time or less) sized at 200 amperes or less, the PPE category can be reduced
by one number but not below PPE category 1.

Statement of Problem and Substantiation for Public Comment 

Document clarity

Submitter Information Verification 

Submitter Full Name: Drake Drobnick

Organization: [ Not Specified ]

Submittal Date: Sat Mar 16 17:52:50 EDT 2013

Copyright Assignment
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Public Comment No. 215-NFPA 70E-2013 [ Section No. 130.7(C)(15)

(A) ] 

(A)  Alternating Current (ac) Equipment.
When selected in lieu of the incident energy analysis of 130.5(B)(1), 
Table 130.7(C)(15)(
A)(
a) shall be used to 
identify when arc flash personal protective equipment (PPE) is required. 
When arc flash PPE is required, Table 130.7(C)(15)(A)(b) shall be used to 
determine the PPE category. The estimated maximum available short-circuit 
current, maximum fault-clearing times and minimum working distances for 
various ac equipment types or classifications are listed in Table 130.7(C)(15)
(
A
a )
(b)
. An incident energy analysis shall be required in accordance with 130.5 for 
the following:

(1) Tasks not listed in Table 130.7(C)(15)(

A)(

(1) a)

(2) Power systems with greater than the estimated maximum available 
short-circuit current

(3) Power systems with longer than the maximum fault clearing times

(4) Tasks with less than the minimum working distance

Table 130.7
(

C)(15)(A)(a) Arc
-
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Flash Hazard Identification for Alternating Current (ac) 
Systems Task Equipment Condition* Arc Flash Hazard Perform infrared 
thermography and other noncontact inspections outside the restricted
approach boundary Any No Reading a panel meter while operating a meter 
switch Any No Normal operation of a circuit breaker (CB), switch, contactor, or 
starter All of the following: No ·         The equipment is properly installed 
·         The equipment is properly maintained ·         All equipment doors are 
closed and secured ·         All equipment covers are in place and 
secured ·        There is no evidence of impending failure One or more of the 
following: Yes ·         The equipment is not properly installed ·         The
equipment is not properly maintained properly maintained ·        Equipment 
doors are open or not secured ·        Equipment covers are off or not 
secured ·        There is evidence of impending failure Work on energized 
electrical conductors and circuit parts, including voltage 
testing Any Yes Removal or installation of CBs or switches Any Yes Removal
or installation of covers for equipment such as wireways, junction boxes, and
cable trays that does not expose bare energized electrical conductors and
circuit parts All of the following: No ·         The equipment is properly installed 
·         The equipment is properly maintained ·        There is no evidence of 
impending failure One or more of the following: Yes ·         The equipment is 
not properly installed ·         The equipment is not properly maintained ·        
There is evidence of impending failure Removal of bolted covers (to expose 
bare energized electrical conductors and circuit parts) Any Yes Opening
hinged door(s) or cover(s) (to expose bare energized electrical conductors 
and circuit parts) All of the following: No ·         The equipment is properly 
installed ·         The equipment is properly maintained ·         All other 
equipment covers are in place and secured ·        There is no evidence of 
impending failure One or more of the following: Yes ·         The equipment is 
not properly installed ·         The equipment is not properly maintained ·        
Other equipment covers are off or not secured or ·        There is evidence of 
impending failure Any activity in which the restricted approach boundary is 
crossed Any Yes Application of temporary protective grounding equipment 
after voltage test Any Yes Work on control circuits with exposed energized 
electrical conductors and circuit parts, 120 volts or below without any other 
exposed energized equipment over 120 V Any No Work on control circuits
with exposed energized electrical conductors and circuit parts, greater than 
120 V Any Yes Insertion or removal of individual starter buckets from motor 
control center (MCC) Any Yes Insertion or removal (racking) of CBs or starters 
from cubicles, doors open or closed Any Yes Insertion or removal of plug-in 
devices into or from busways Any Yes Insulated cable examination with no 
manipulation of cable Any No Insulated cable examination with manipulation 
of cable Any Yes Work on exposed energized electrical conductors and 
circuit parts of equipment directly supplied by a panelboard or motor control 
center Any Yes Insertion and removal of revenue meters (kW-hour, at primary 
voltage and current) Any Yes Insertion or removal (racking) of starters from
cubicles of arc-resistant construction tested in accordance with IEEE
C37.20.7 All of the following: No ·         The equipment is properly installed 
·         The equipment is properly maintained ·         All equipment doors are 
closed and secured ·         All equipment covers are in place and secured 
·        There is no evidence of impending failure One or more of the 
following: Yes ·         The equipment is not properly installed ·         The
equipment is not properly maintained ·        Equipment doors are open or not 
secured ·        Equipment covers are off or not secured ·        There is 
evidence of impending failure Arc-resistant switchgear Type 1 or 2 (for 
clearing times of <0.5 sec with a prospective fault current not to exceed the
arc-resistant rating of the equipment): All of the following: No ·        Insertion 
or removal (racking) of CBs from cubicles ·         The equipment is properly 
installed ·        Insertion or removal (racking) of ground and test device ·         
The equipment is properly maintained ·        Insertion or removal (racking) of 
voltage transformers on or off the bus ·         All equipment doors are closed 
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and secured ·         All equipment covers are in place and secured ·        
There is no evidence of impending failure One or more of the 
following: Yes ·         The equipment is not properly installed ·         The
equipment is not properly maintained ·        Equipment doors are open or not 
secured ·        Equipment covers are off or not secured ·        There is 
evidence of impending failure Opening voltage transformer or control power 
transformer compartments Any Yes Outdoor disconnect switch operation 
(hookstick operated) at 1 kV through 15 kV Any Yes Outdoor disconnect 
switch operation (gang-operated, from grade) at 1 kV through 15 kV Any Yes

Note: Hazard identification is one component of risk assessment. Risk 
assessment involves a determination of the likelihood of occurrence of an 
incident, resulting from a hazard that could cause injury or damage to health. 
The assessment of the likelihood of occurrence contained in this table does 
not cover every possible condition or situation.

*The phrase properly installed , as used in this table, means that the 
equipment is installed in accordance with applicable industry codes and 
standards and the manufacturer's recommendations. The phrase properly
maintained , as used in this table, means that the equipment has been 
maintained in accordance with the manufacturer's recommendations and 
applicable industry codes and standards. The phrase evidence of impending 
failure , as used in this table, means that there is evidence of arcing, 
overheating, loose or bound equipment parts, visible damage, deterioration, 
or other damage.

Table 130.7(
-Insert Table 130.7( C)(15)(
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A)(b) Arc-Flash Hazard PPE Categories for Alternating Current (ac) 
Systems Equipment Category Arc-Flash Boundary Panelboards or other
equipment rated 240 V and below 1 600 mm Parameters: Maximum of 25 kA 
short-circuit current available; maximum of 0.03 sec (2 cycles) fault clearing 
time; working distance 455 mm (18 in.) (2 ft) Panelboards or other equipment 
rated > 240 V and up to 600 V 2 900 mm Parameters: Maximum of 25 kA 
short-circuit current available; maximum of 0.03 sec (2 cycles) fault clearing 
time; working distance 455 mm (18 in.) (3 ft) 600-V class motor control
centers (MCCs) 2 1.5 m Parameters: Maximum of 65 kA short-circuit current 
available; maximum of 0.03 sec (2 cycles) fault clearing time; working 
distance 455 mm (18 in.) (5 ft) 600-V class motor control centers (MCCs)
4 4.3 m Parameters: Maximum of 42 kA short-circuit current available; 
maximum of 0.33 sec (20 cycles) fault clearing time; working distance 455 
mm (18 in.) (14 ft) 600-V class switchgear (with power circuit breakers or 
fused switches) and 600 V class switchboards 4 6 m Parameters: Maximum of 
35 kA short-circuit current available; maximum of up to 0.5 sec (30 cycles) 
fault clearing time; working distance 455 mm (18 in.) (20 ft) Other 600-V class 
(277 V through 600 V, nominal) equipment 2 1.5 m Parameters: Maximum of 
65 kA short circuit current available; maximum of 0.03 sec (2 cycles) fault
clearing time; working distance 455 mm (18 in.) (5 ft) NEMA E2 (fused 
contactor) motor starters, 2.3 kV through 7.2 kV 4 11 m Parameters: 
Maximum of 35 kA short-circuit current available; maximum of up to 0.2 sec 
(12 cycles) fault clearing time; working distance 910 mm (36 in.) (36 ft) Metal-
clad switchgear, 1 kV through 15 kV 4 11 m Parameters: Maximum of 35 kA 
short-circuit current available; maximum of up to 0.2 sec (12 cycles) fault
clearing time; working distance 910 mm (36 in.) (36 ft) Arc-resistant 
switchgear Type 1 or 2 (for clearing times of < 0.5 sec (30 cycles) with a 
perspective fault current not to exceed the arc-resistant rating of the 
equipment), 1 kV through 15 kV N/A (doors closed) 11 m Parameters: 
Maximum of 35 kA short-circuit current available; maximum of up to 0.2 sec 
(12 cycle) fault clearing time; working distance 910 mm (36 in.) (36 ft) 4
(doors open) Metal-enclosed interrupter switchgear, fused or unfused of arc-
resistant-type construction, tested in accordance with IEEE C37.20.7, 1 kV 
through 15 kV N/A (doors closed) 11 m Parameters: Maximum of 35 kA short-
circuit current available; maximum of up to 0.2 sec (12 cycles) fault clearing 
time; working distance 910 mm (36 in.) (36 ft) 4 (doors open) Other 
equipment 1 kV through 15 kV 4 11 m Parameters: Maximum of 35 kA short-
circuit current available; maximum of up to 0.2 sec (12 cycles) fault clearing 
time; working distance 910 mm (36 in.) (36 ft)

Note: For equipment rated 600 volts and below, and protected by upstream 
current-limiting fuses or current-limiting circuit breakers sized at 200 amperes 
or less, the PPE category can be reduced by one number but not below PPE 
category 1.

a) and notes from the 2012 Edition of NFPA 70E--)

Statement of Problem and Substantiation for Public Comment 
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This approach for determining whether arc flash PPE is required is unacceptable.  The 
"equipment condition" is based on assumptions with out any consideration on the available 
fault current or the overcurrent protection.  Interaction with energized electrical equipment 
is when electrical injuries and fatalities occur.  Performing thermography requires the doors 
to be opened or covers to be removed but this proposed table does not require the use of 
arc flash PPE unders "any" conditions.  The equipment must energized to perform valid 
thermography scans.  To open motor control center doors the "cheater screw" must used.  
This is usually attached to a spring.  Springs break and whe they do parts usually go place 
where they cause arcing faults. No one can walk up toa piece of electrical equipment 
determine whether the equipment has been properly maintained, installed properly or 
determine if it is about to fail. New equpment fails. As much as I dislike the tables in the 
2012 Edition of NFPA 70E, I prefer them over this table. This approach will only lead to an 
increase in electrical injuries.
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Public Comment No. 236-NFPA 70E-2013 [ Section No. 130.7(C)(15)

(A) ] 

(A)  Alternating Current (ac) Equipment.
When selected in lieu of the incident energy analysis of 130.5(B)(1), Table 
130.7(C)(15)(A)(a) shall be used to identify when arc flash personal 
protective equipment (PPE) is required. When arc flash PPE is required, 
Table 130.7(C)(15)(A)(b) shall be used to determine the PPE category. The 
estimated maximum available short-circuit current, maximum fault-clearing 
times and minimum working distances for various ac equipment types or 
classifications are listed in Table 130.7(C)(15)(A)(b).  An incident energy 
analysis shall be required in accordance with 130.5 for the following:

(1) Tasks not listed in Table 130.7(C)(15)(A)(a)

(2) Power systems with greater than the estimated maximum available 
short-circuit current

(3) Power systems with longer than the maximum fault clearing times

(4) Tasks with less than the minimum working distance

Table 130.7(C)(15)(A)(a) Arc-Flash Hazard Identification for Alternating 
Current (ac) Systems

Task Equipment Condition* Arc Flash Hazard

Perform infrared 
thermography and 
other noncontact 
inspections outside 
the

restricted 

Page 404 of 576National Fire Protection Association Report

5/13/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...

Page 436 of 621



limited approach boundary Any No

Reading a panel meter while operating a meter 
switch

Any No

Normal operation of a circuit breaker (CB), 
switch, contactor, or starter

All of the following:

No

·        The 
equipment is properly 
installed

·        The 
equipment is properly 
maintained

·        All equipment 
doors are closed and 
secured

·        All equipment 
covers are in place 
and secured

·        There is no 
evidence of 
impending failure

One or more of the 
following:

Yes

·        The 
equipment is not 
properly installed

·        The 
equipment is not 
properly maintained

properly maintained

·        Equipment 
doors are open or not 
secured

·        Equipment 
covers are off or not 
secured

·        There is 
evidence of 
impending failure

Work on energized electrical conductors and 
circuit parts, including voltage testing Any Yes

Removal or installation of CBs or switches Any Yes

Removal or installation of covers for equipment 
such as wireways, junction boxes, and cable 
trays that does not expose bare energized 
electrical conductors and circuit parts

All of the following:

No

·        The 
equipment is properly 
installed

·        The 
equipment is properly 
maintained

·        There is no 
evidence of 
impending failure

One or more of the 
following:

Yes
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·        The 
equipment is not 
properly installed

·        The 
equipment is not 
properly maintained

·        There is 
evidence of 
impending failure

Removal of bolted covers (to expose bare 
energized electrical conductors and circuit 
parts)

Any Yes

Opening hinged door(s) or cover(s) (to expose 
bare energized electrical conductors and circuit 
parts)

All of the following:

No

·        The 
equipment is properly 
installed

·        The 
equipment is properly 
maintained

·        All other 
equipment covers are 
in place and secured

·        There is no 
evidence of 
impending failure

One or more of the 
following:

Yes

·        The 
equipment is not 
properly installed

·        The 
equipment is not 
properly maintained

·        Other 
equipment covers are 
off or not secured or

·        There is 
evidence of 
impending failure

Any activity in which the restricted approach 
boundary is crossed

Any Yes

Application of temporary protective grounding 
equipment after voltage test

Any Yes

Work on control circuits with exposed energized 
electrical conductors and circuit parts, 120 volts 
or below without any other exposed energized
equipment over 120 V

Any No

Work on control circuits with exposed energized 
electrical conductors and circuit parts, greater 
than 120 V

Any Yes

Insertion or removal of individual starter buckets 
from motor control center (MCC)

Any Yes
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Insertion or removal (racking) of CBs or starters 
from cubicles, doors open or closed Any Yes

Insertion or removal of plug-in devices into or 
from busways

Any Yes

Insulated cable examination with no 
manipulation of cable

Any No

Insulated cable examination with manipulation of 
cable Any Yes

Work on exposed energized electrical 
conductors and circuit parts of equipment
directly supplied by a panelboard or motor 
control center

Any Yes

Insertion and removal of revenue meters (kW-
hour, at primary voltage and current)

Any Yes

Insertion or removal (racking) of starters from 
cubicles of arc-resistant construction tested in 
accordance with IEEE C37.20.7

All of the following:

No

·        The 
equipment is properly 
installed

·        The 
equipment is properly 
maintained

·        All equipment 
doors are closed and 
secured

·        All equipment 
covers are in place 
and secured

·        There is no 
evidence of 
impending failure

One or more of the 
following:

Yes

·        The 
equipment is not 
properly installed

·        The 
equipment is not 
properly maintained

·        Equipment 
doors are open or not 
secured

·        Equipment 
covers are off or not 
secured

·        There is 
evidence of 
impending failure

Arc-resistant switchgear Type 1 or 2 (for clearing 
times of <0.5 sec with a prospective fault current 
not to exceed the arc-resistant rating of the
equipment):

All of the following: No
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·        Insertion or removal (racking) of CBs 
from cubicles

·        The 
equipment is properly 
installed

·        Insertion or removal (racking) of ground 
and test device

·        The 
equipment is properly 
maintained

·        Insertion or removal (racking) of voltage 
transformers on or off the bus

·        All equipment 
doors are closed and 
secured

·        All equipment 
covers are in place 
and secured

·        There is no 
evidence of 
impending failure

One or more of the 
following:

Yes

·        The 
equipment is not 
properly installed

·        The 
equipment is not 
properly maintained

·        Equipment 
doors are open or not 
secured

·        Equipment 
covers are off or not 
secured

·        There is 
evidence of 
impending failure

Opening voltage transformer or control power 
transformer compartments Any Yes

Outdoor disconnect switch operation (hookstick 
operated) at 1 kV through 15 kV Any Yes

Outdoor disconnect switch operation (gang-
operated, from grade) at 1 kV through 15 kV

Any Yes

Note: Hazard identification is one component of risk assessment. Risk 
assessment involves a determination of the likelihood of occurrence of an 
incident, resulting from a hazard that could cause injury or damage to health. 
The assessment of the likelihood of occurrence contained in this table does 
not cover every possible condition or situation.

*The phrase properly installed, as used in this table, means that the 
equipment is installed in accordance with applicable industry codes and 
standards and the manufacturer's recommendations. The phrase properly 
maintained, as used in this table, means that the equipment has been 
maintained in accordance with the manufacturer's recommendations and 
applicable industry codes and standards. The phrase evidence of impending 
failure, as used in this table, means that there is evidence of arcing, 
overheating, loose or bound equipment parts, visible damage, deterioration, 
or other damage.

Table 130.7(C)(15)(A)(b) Arc-Flash Hazard PPE Categories for Alternating 
Current (ac) Systems
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Equipment Category
Arc-Flash
Boundary

Panelboards or other equipment rated 240 V 
and below

1

600 mm

Parameters: Maximum of 25 kA short-circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(2 ft)

Panelboards or other equipment rated > 240 
V and up to 600 V

2

900 mm

Parameters: Maximum of 25 kA short-circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(3 ft)

600-V class motor control centers (MCCs)

2

1.5 m

Parameters: Maximum of 65 kA short-circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(5 ft)

600-V class motor control centers (MCCs)

4

4.3 m

Parameters: Maximum of 42 kA short-circuit 
current available; maximum of 0.33 sec (20
cycles) fault clearing time; working distance 
455 mm (18 in.)

(14 ft)

600-V class switchgear (with power circuit 
breakers or fused switches) and 600 V class 
switchboards

4

6 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.5 sec
(30 cycles) fault clearing time; working 
distance 455 mm (18 in.)

(20 ft)

Other 600-V class (277 V through 600 V, 
nominal) equipment

2

1.5 m

Parameters: Maximum of 65 kA short circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(5 ft)

NEMA E2 (fused contactor) motor starters, 
2.3 kV through 7.2 kV

4

11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

Metal-clad switchgear, 1 kV through 15 kV

4

11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

Arc-resistant switchgear Type 1 or 2 (for 
clearing times of < 0.5 sec (30 cycles) with a 
perspective fault current not to exceed the 
arc-resistant rating of the equipment), 1 kV 
through 15 kV

N/A (doors 
closed)

11 m
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Equipment Category Arc-Flash
Boundary

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycle) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

4 (doors 
open)

Metal-enclosed interrupter switchgear, fused 
or unfused of arc-resistant-type construction, 
tested in accordance with IEEE C37.20.7, 1 
kV through 15 kV

N/A (doors 
closed) 11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

4 (doors 
open)

Other equipment 1 kV through 15 kV

4

11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

Note: For equipment rated 600 volts and below, and protected by upstream 
current-limiting fuses or current-limiting circuit breakers sized at 200 amperes 
or less, the PPE category can be reduced by one number but not below PPE 
category 1.

Additional Proposed Changes

File Name Description Approved

NFPAPublicComment-130_7C15a2-
Rohrer.docx

Original -Public Comment 
Submission 

Statement of Problem and Substantiation for Public Comment 

Revise wording in Table 130.7(15)(a) Perform infrared thermography and other non-
contact inspection outside the limited approach boundary  // Any // No

The definition of the Limited Aproach Boundary (Art 100) is, “an approach limit at a 
distance… within which a shock hazard exists.”
That being the case, why would we be identifying the Arc Flash Hazard as “No?” If there is 
a shock hazard, logic would dictate that the shock could then cause a loss of body or 
instrument control, which could serve as the arc-inducing conductor. Furthermore, with the 
Restricted Approach Boundary for low voltage being 1 foot and for 750V—15kV being just 
over 2 feet (per table 130.4(C)(a)) it seems that the thermographer or ultrasound tech could 
easily be inside the plane of the enclosure, while his concentration is primarily aimed at a 
screen held just in front of his face, raising the possibility of inadvertent touch, while the 
new table is telling him that there is no need for PPE. 
I suggest revisig the acceptable distance to the Limited Approach Boundary. Doing so will 
(A) keep the worker OUTSIDE the plane of the enclosure, and (B) will take him outside the 
boundary where a shock risk could occure. If the worker is outside the LAB, I agree that the 
risk is acceptably minimal while performing an IR scan (or similar activities) in front of open 
gear that has previously been opened, can be verified to be properly maintained, and has 
no evidence of impending failure. But PPE should be required where a shock risk exists.
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Public Comment No. 55-NFPA 70E-2013 [ Section No. 130.7(C)(15)

(A) ] 

(A)  Alternating Current (ac) Equipment.
When selected in lieu of the incident energy analysis of 130.5(B)(1), Table 
130.7(C)(15)(A)(a) shall be used to identify when arc flash personal 
protective equipment (PPE) is required. When arc flash PPE is required, 
Table 130.7(C)(15)(A)(b) shall be used to determine the PPE category. The 
estimated maximum available short-circuit current, maximum fault-clearing 
times and minimum working distances for various ac equipment types or 
classifications are listed in Table 130.7(C)(15)(A)(b).  An incident energy 
analysis shall be required in accordance with 130.5 for the following:

(1) Tasks not listed in Table 130.7(C)(15)(A)(a)

(2) Power systems with greater than the estimated maximum available 
short-circuit current

(3) Power systems with longer than the maximum fault clearing times

(4) Tasks with less than the minimum working distance

Table 130.7(C)(15)(A)(a) Arc-Flash Hazard Identification for Alternating 
Current (ac) Systems
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Task Equipment Condition* Arc Flash Hazard

Perform infrared 
thermography, visual 
inspection, PD or
corona 
measurement, and 
current readings with 
a clamp-on meter 
and other noncontact 
inspections outside 
the restricted 
approach boundary

Any No

Reading a panel 
meter while operating 
a meter switch

Any No

Normal operation of a 
circuit breaker (CB), 
switch, contactor, or 
starter

All of the following:

No

·         The equipment is 
properly installed

·         The equipment is 
properly maintained

·         All equipment
doors are closed and 
secured

·         All equipment
covers are in place and 
secured

·         There is no
evidence of impending 
failure

One or more of the 
following:

Yes

·         The equipment is 
not properly installed

·         The equipment is 
not properly maintained

properly maintained

·         Equipment doors 
are open or not 
secured

·         Equipment
covers are off or not 
secured

·         There is
evidence of impending 
failure

Work on energized 
electrical conductors 
and circuit parts,
including voltage 
testing

Any Yes

Page 413 of 576National Fire Protection Association Report

5/13/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...

Page 445 of 621



Voltage testing where
insulated tools are 
used which prevent 
prevent phase to 
phase contact, and
contact of any phase 
to any other energized 
or de-energized
surface

Any No

Removal or 
installation of CBs or
switches

Any Yes

Removal or 
installation of covers
for equipment such as 
wireways, junction 
boxes, and cable trays 
that does not expose 
bare energized 
electrical conductors 
and circuit parts

All of the following:

No

·         The equipment is 
properly installed

·         The equipment is 
properly maintained

·         There is no
evidence of impending 
failure

One or more of the 
following:

Yes

·         The equipment is 
not properly installed

·         The equipment is 
not properly maintained

·         There is
evidence of impending 
failure

Removal of bolted 
covers (to expose 
bare energized 
electrical conductors 
and circuit parts)

Any Yes

Opening hinged door
(s) or cover(s) (to 
expose bare 
energized electrical 
conductors and circuit 
parts)

All of the following:

No

·         The equipment is 
properly installed

·         The equipment is 
properly maintained

·         All other
equipment covers are 
in place and secured

·         There is no
evidence of impending 
failure

One or more of the 
following:

Yes·         The equipment is 
not properly installed

·         The equipment is 
not properly maintained
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·         Other equipment 
covers are off or not 
secured or

·         There is
evidence of impending 
failure

Any activity in which 
the restricted 
approach boundary is 
crossed

Any Yes

Application of 
temporary protective 
grounding equipment 
after voltage test

Any Yes

Work on control 
circuits with exposed
energized electrical 
conductors and circuit 
parts, 120 volts or 
below without any 
other exposed 
energized equipment 
over 120 V

Any No

Work on control 
circuits with exposed
energized electrical 
conductors and circuit 
parts, greater than 
120 V

Any Yes

Insertion or removal of 
individual starter
buckets from motor 
control center (MCC)

Any Yes

Insertion or removal 
(racking) of CBs or
starters from cubicles, 
doors open or closed

Any Yes

Insertion or removal of 
plug-in devices into or 
from busways

Any Yes

Insulated cable 
examination with no
manipulation of cable

Any No

Insulated cable 
examination with 
manipulation of cable

Any Yes

Work on exposed 
energized electrical
conductors and circuit 
parts of equipment 
directly supplied by a
panelboard or motor 
control center

Any Yes
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Insertion and removal 
of revenue meters
(kW-hour, at primary 
voltage and current)

Any Yes

Insertion or removal 
(racking) of starters 
from cubicles of arc-
resistant construction 
tested in accordance
with IEEE C37.20.7

All of the following:

No

·         The equipment is 
properly installed

·         The equipment is 
properly maintained

·         All equipment
doors are closed and 
secured

·         All equipment
covers are in place and 
secured

·         There is no
evidence of impending 
failure

One or more of the 
following:

Yes

·         The equipment is 
not properly installed

·         The equipment is 
not properly maintained

·         Equipment doors 
are open or not 
secured

·         Equipment
covers are off or not 
secured

·         There is
evidence of impending 
failure

Arc-resistant 
switchgear Type 1 or 
2 (for clearing times of
<0.5 sec with a 
prospective fault 
current not to exceed 
the arc-resistant rating 
of the equipment):

All of the following:

No
·         Insertion or
removal (racking) of 
CBs from cubicles

·         The equipment is 
properly installed

·         Insertion or
removal (racking) of 
ground and test 
device

·         The equipment is 
properly maintained

·         Insertion or
removal (racking) of 
voltage transformers 
on or off the bus

·         All equipment
doors are closed and 
secured
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·         All equipment
covers are in place and 
secured

·         There is no
evidence of impending 
failure

One or more of the 
following:

Yes

·         The equipment is 
not properly installed

·         The equipment is 
not properly maintained

·         Equipment doors 
are open or not 
secured

·         Equipment
covers are off or not 
secured

·         There is
evidence of impending 
failure

Opening voltage 
transformer or control 
power transformer 
compartments

Any Yes

Outdoor disconnect 
switch operation
(hookstick operated) 
at 1 kV through 15 kV

Any Yes

Outdoor disconnect 
switch operation 
(gang-operated, from
grade) at 1 kV through 
15 kV

Any Yes

Note: Hazard identification is one component of risk assessment. Risk
assessment involves a determination of the likelihood of occurrence of an
incident, resulting from a hazard that could cause injury or damage to health.
The assessment of the likelihood of occurrence contained in this table does 
not cover every possible condition or situation.

*The phrase properly installed, as used in this table, means that the 
equipment is installed in accordance with applicable industry codes and 
standards and the manufacturer's recommendations. The phrase properly 
maintained, as used in this table, means that the equipment has been 
maintained in accordance with the manufacturer's recommendations and 
applicable industry codes and standards. The phrase evidence of impending 
failure, as used in this table, means that there is evidence of arcing, 
overheating, loose or bound equipment parts, visible damage, deterioration, 
or other damage.

Table 130.7(C)(15)(A)(b) Arc-Flash Hazard PPE Categories for Alternating 
Current (ac) Systems
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Equipment Category
Arc-Flash 
Boundary

Panelboards or other equipment rated 240 V
and below

1

600 mm

Parameters: Maximum of 25 kA short-circuit
current available; maximum of 0.03 sec (2 
cycles) fault clearing time; working distance 
455 mm (18 in.)

(2 ft)

Panelboards or other equipment rated > 240
V and up to 600 V

2

900 mm

Parameters: Maximum of 25 kA short-circuit
current available; maximum of 0.03 sec (2 
cycles) fault clearing time; working distance 
455 mm (18 in.)

(3 ft)

600-V class motor control centers (MCCs)

2

1.5 m

Parameters: Maximum of 65 kA short-circuit
current available; maximum of 0.03 sec (2 
cycles) fault clearing time; working distance 
455 mm (18 in.)

(5 ft)

600-V class motor control centers (MCCs)

4

4.3 m

Parameters: Maximum of 42 kA short-circuit
current available; maximum of 0.33 sec (20 
cycles) fault clearing time; working distance 
455 mm (18 in.)

(14 ft)

600-V class switchgear (with power circuit
breakers or fused switches) and 600 V class 
switchboards

4

6 m

Parameters: Maximum of 35 kA short-circuit
current available; maximum of up to 0.5 sec 
(30 cycles) fault clearing time; working 
distance 455 mm (18 in.)

(20 ft)

Other 600-V class (277 V through 600 V,
nominal) equipment

2

1.5 m

Parameters: Maximum of 65 kA short circuit
current available; maximum of 0.03 sec (2 
cycles) fault clearing time; working distance 
455 mm (18 in.)

(5 ft)

NEMA E2 (fused contactor) motor starters, 
2.3 kV through 7.2 kV

4

11 m

Parameters: Maximum of 35 kA short-circuit
current available; maximum of up to 0.2 sec 
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

Metal-clad switchgear, 1 kV through 15 kV

4

11 m

Parameters: Maximum of 35 kA short-circuit
current available; maximum of up to 0.2 sec 
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

Arc-resistant switchgear Type 1 or 2 (for
clearing times of < 0.5 sec (30 cycles) with a 
perspective fault current not to exceed the arc
-resistant rating of the equipment), 1 kV
through 15 kV

N/A (doors 
closed)

11 m
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Equipment Category Arc-Flash 
Boundary

Parameters: Maximum of 35 kA short-circuit
current available; maximum of up to 0.2 sec 
(12 cycle) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

4 (doors 
open)

Metal-enclosed interrupter switchgear, fused
or unfused of arc-resistant-type construction, 
tested in accordance with IEEE C37.20.7, 1 
kV through 15 kV

N/A (doors 
closed) 11 m

Parameters: Maximum of 35 kA short-circuit
current available; maximum of up to 0.2 sec 
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

4 (doors 
open)

Other equipment 1 kV through 15 kV

4

11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec 
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

Note: For equipment rated 600 volts and below, and protected by upstream 
current-limiting fuses or current-limiting circuit breakers sized at 200 amperes 
or less, the PPE category can be reduced by one number but not below PPE 
category 1.

Statement of Problem and Substantiation for Public Comment 

Voltage measuring where there is no possibility of bridging or shorting out a connection 
should not be considered interacting with equipment in a way which could cause an arc 
flash. Second, reference to "noncontact" inspection especially to equipment which is not 
exposed includes not only visual and IR inspection but also such things as noncontact 
voltage measurement and clamp on ammeter measurement for instance. The latter may be 
considered to be too risky by some practitioners so it is better to spell out this example (not 
not) to make it clear which tasks are considered to have low or remote risk and which are 
not.

Submitter Information Verification 

Submitter Full Name: Paul Campbell

Organization: PotashCorp Aurora

Submittal Date: Sat Apr 06 13:29:52 EDT 2013

Copyright Assignment

I, Paul Campbell, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.
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By checking this box I affirm that I am Paul Campbell, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 98-NFPA 70E-2013 [ Section No. 130.7(C)(15)

(A) ] 

(A)  Alternating Current (ac) Equipment.
When selected in lieu of the incident energy analysis of 130.5(B)(1), Table 
130.7(C)(15)(A)(a) shall be used to identify when arc flash personal 
protective equipment (PPE) is required. When arc flash PPE is required, 
Table 130.7(C)(15)(A)(b) shall be used to determine the PPE category. The 
estimated maximum available short-circuit current, maximum fault-clearing 
times and minimum working distances for various ac equipment types or 
classifications are listed in Table 130.7(C)(15)(A)(b).  An incident energy 
analysis shall be required in accordance with 130.5 for the following:

(1) Tasks not listed in Table 130.7(C)(15)(A)(a)

(2) Power systems with greater than the estimated maximum available 
short-circuit current

(3) Power systems with longer than the maximum fault clearing times

(4) Tasks with less than the minimum working distance

Table 130.7(C)(15)(A)(a) Arc-Flash Hazard Identification for Alternating 
Current (ac) Systems

Task Equipment Condition* Arc Flash Hazard

Perform infrared 
thermography and 
other noncontact 
inspections outside 
the restricted 
approach 

boundary

Page 421 of 576National Fire Protection Association Report

5/13/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...

Page 453 of 621



boundary but not less than 12 inches (300
mm). This activity does not include opening of 
doors or covers.(Note: Move this row within this 
table below the row that addresses "opening hinged 
doors or covers (to expose bare energized electrical 
conductors and circuit parts)")

Any No

Reading a panel meter while operating a meter 
switch Any No

Normal operation of a circuit breaker (CB), switch, 
contactor, or starter

All of the
following:

No

·        The 
equipment is 
properly installed

·        The 
equipment is 
properly 
maintained

·        All 
equipment doors 
are closed and 
secured

·        All 
equipment covers 
are in place and 
secured

·        There is no 
evidence of 
impending failure

One or more of 
the following:

Yes

·        The 
equipment is not 
properly installed

·        The 
equipment is not 
properly 
maintained

properly
maintained

·        Equipment 
doors are open or 
not secured

·        Equipment 
covers are off or 
not secured

·        There is 
evidence of 
impending failure

Work on energized electrical conductors and circuit 
parts, including voltage testing Any Yes

Removal or installation of CBs or switches Any Yes

All of the
following:

No
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Removal or installation of covers for equipment 
such as wireways, junction boxes, and cable trays 
that does not expose bare energized electrical 
conductors and circuit parts

·        The 
equipment is 
properly installed

·        The 
equipment is 
properly 
maintained

·        There is no 
evidence of 
impending failure

One or more of 
the following:

Yes

·        The 
equipment is not 
properly installed

·        The 
equipment is not 
properly 
maintained

·        There is 
evidence of 
impending failure

Removal of bolted covers (to expose bare 
energized electrical conductors and circuit parts) Any Yes

Opening hinged door(s) or cover(s) (to expose bare 
energized electrical conductors and circuit parts)

All of the
following:

No

·        The 
equipment is 
properly installed

·        The 
equipment is 
properly 
maintained

·        All other 
equipment covers 
are in place and 
secured

·        There is no 
evidence of 
impending failure

One or more of 
the following:

Yes

·        The 
equipment is not 
properly installed

·        The 
equipment is not 
properly 
maintained

·        Other 
equipment covers 
are off or not 
secured or
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·        There is 
evidence of 
impending failure

Any activity in which the restricted approach 
boundary is crossed Any Yes

Application of temporary protective grounding 
equipment after voltage test Any Yes

Work on control circuits with exposed energized 
electrical conductors and circuit parts, 120 volts or 
below without any other exposed energized
equipment over 120 V

Any No

Work on control circuits with exposed energized 
electrical conductors and circuit parts, greater than 
120 V

Any Yes

Insertion or removal of individual starter buckets 
from motor control center (MCC) Any Yes

Insertion or removal (racking) of CBs or starters 
from cubicles, doors open or closed

Any Yes

Insertion or removal of plug-in devices into or from 
busways

Any Yes

Insulated cable examination with no manipulation of 
cable Any No

Insulated cable examination with manipulation of 
cable Any Yes

Work on exposed energized electrical conductors 
and circuit parts of equipment directly supplied by a 
panelboard or motor control center

Any Yes

Insertion and removal of revenue meters (kW-hour, 
at primary voltage and current)

Any Yes

Insertion or removal (racking) of starters from 
cubicles of arc-resistant construction tested in 
accordance with IEEE C37.20.7

All of the 
following:

No

·        The 
equipment is 
properly installed

·        The 
equipment is 
properly 
maintained

·        All 
equipment doors 
are closed and 
secured

·        All 
equipment covers 
are in place and 
secured

·        There is no 
evidence of 
impending failure

One or more of 
the following:

Yes
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·        The 
equipment is not 
properly installed

·        The 
equipment is not 
properly 
maintained

·        Equipment 
doors are open or 
not secured

·        Equipment 
covers are off or 
not secured

·        There is 
evidence of 
impending failure

Arc-resistant switchgear Type 1 or 2 (for clearing 
times of <0.5 sec with a prospective fault current 
not to exceed the arc-resistant rating of the
equipment):

All of the 
following:

No

·        Insertion or removal (racking) of CBs from 
cubicles

·        The 
equipment is 
properly installed

·        Insertion or removal (racking) of ground and 
test device

·        The 
equipment is 
properly 
maintained

·        Insertion or removal (racking) of voltage 
transformers on or off the bus

·        All 
equipment doors 
are closed and 
secured

·        All 
equipment covers 
are in place and 
secured

·        There is no 
evidence of 
impending failure

One or more of 
the following:

Yes

·        The 
equipment is not 
properly installed

·        The 
equipment is not 
properly 
maintained

·        Equipment 
doors are open or 
not secured

·        Equipment 
covers are off or 
not secured
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·        There is 
evidence of 
impending failure

Opening voltage transformer or control power 
transformer compartments Any Yes

Outdoor disconnect switch operation (hookstick 
operated) at 1 kV through 15 kV Any Yes

Outdoor disconnect switch operation (gang-
operated, from grade) at 1 kV through 15 kV

Any Yes

Note: Hazard identification is one component of risk assessment. Risk 
assessment involves a determination of the likelihood of occurrence of an 
incident, resulting from a hazard that could cause injury or damage to health. 
The assessment of the likelihood of occurrence contained in this table does 
not cover every possible condition or situation.

*The phrase properly installed, as used in this table, means that the 
equipment is installed in accordance with applicable industry codes and 
standards and the manufacturer's recommendations. The phrase properly 
maintained, as used in this table, means that the equipment has been 
maintained in accordance with the manufacturer's recommendations and 
applicable industry codes and standards. The phrase evidence of impending 
failure, as used in this table, means that there is evidence of arcing, 
overheating, loose or bound equipment parts, visible damage, deterioration, 
or other damage.

Table 130.7(C)(15)(A)(b) Arc-Flash Hazard PPE Categories for Alternating 
Current (ac) Systems
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Equipment Category
Arc-Flash
Boundary

Panelboards or other equipment rated 240 V 
and below

1

600 mm

Parameters: Maximum of 25 kA short-circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(2 ft)

Panelboards or other equipment rated > 240 
V and up to 600 V

2

900 mm

Parameters: Maximum of 25 kA short-circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(3 ft)

600-V class motor control centers (MCCs)

2

1.5 m

Parameters: Maximum of 65 kA short-circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(5 ft)

600-V class motor control centers (MCCs)

4

4.3 m

Parameters: Maximum of 42 kA short-circuit 
current available; maximum of 0.33 sec (20
cycles) fault clearing time; working distance 
455 mm (18 in.)

(14 ft)

600-V class switchgear (with power circuit 
breakers or fused switches) and 600 V class 
switchboards

4

6 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.5 sec
(30 cycles) fault clearing time; working 
distance 455 mm (18 in.)

(20 ft)

Other 600-V class (277 V through 600 V, 
nominal) equipment

2

1.5 m

Parameters: Maximum of 65 kA short circuit 
current available; maximum of 0.03 sec (2
cycles) fault clearing time; working distance 
455 mm (18 in.)

(5 ft)

NEMA E2 (fused contactor) motor starters, 
2.3 kV through 7.2 kV

4

11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

Metal-clad switchgear, 1 kV through 15 kV

4

11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

Arc-resistant switchgear Type 1 or 2 (for 
clearing times of < 0.5 sec (30 cycles) with a 
perspective fault current not to exceed the 
arc-resistant rating of the equipment), 1 kV 
through 15 kV

N/A (doors 
closed)

11 m
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Equipment Category Arc-Flash
Boundary

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycle) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

4 (doors 
open)

Metal-enclosed interrupter switchgear, fused 
or unfused of arc-resistant-type construction, 
tested in accordance with IEEE C37.20.7, 1 
kV through 15 kV

N/A (doors 
closed) 11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

4 (doors 
open)

Other equipment 1 kV through 15 kV

4

11 m

Parameters: Maximum of 35 kA short-circuit 
current available; maximum of up to 0.2 sec
(12 cycles) fault clearing time; working 
distance 910 mm (36 in.)

(36 ft)

Note: For equipment rated 600 volts and below, and protected by upstream 
current-limiting fuses or current-limiting circuit breakers sized at 200 amperes 
or less, the PPE category can be reduced by one number but not below PPE 
category 1.

Statement of Problem and Substantiation for Public Comment 

This Public Comment was developed by Jim Dollard, Daleep Mohla, Dennis Neitzel, Vince 
Saporita and James White

This revision clarifies that the task "perform infrared thermography......." does not include 
opening of doors or covers.

Additionally this public comment suggests:
(1) that the task row titled "infrared thermography....." be moved within this table below the 
row that addresses opening hinged doors or covers to expose bare energized electrical 
conductors and circuit parts.
(2) add a new task row titled " Perform infrared thermography through an inspection 
window ", with an equipment condition of "Any", with an arc flash hazard condition of " No".
(3) add a new column on left of table 130.7(C)(15)(A)(a) to identify each task with an upper 
case letter beginning with "A"

(1) This relocation places the task " Infrared thermography..." after activities to open doors, 
covers etc. for clarity
(2) the addition of a new row for infrared thermography through an inspection window 
clarifies that no arc flash hazard exists.
(3) the addition of a new column to identify tasks within this table will enhance usability.

The additional restriction of "but not less than 12 inches(300 mm)" is added to provide a 
prescriptive limitation where a distance is not provided for restricted approach.

Submitter Information Verification 
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used. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Daleep Mohla, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 149-NFPA 70E-2013 [ Section No. 130.7(C)(15)

(B) ] 

(B)  Direct Current (dc) Equipment.
When selected in lieu of the incident energy analysis of 130.5(B)(1), Table 
130.7(C)(15)(B)(a)shall be used to identify when arc flash PPE is required.  
When arc flash PPE is required Table 130.7(C)(15)(B)(b) shall be used to 
determine the PPE category.  The estimated maximum available short circuit 
current, maximum arc duration and working distances for dc equipment are 
listed in 130.7(C)(15)(B)(b)"[Quick Mark]".  An incident energy analysis shall 
be required in accordance with 130.5 for the following:

(1) Tasks not listed in Table 130.7(C)(15)(B)(a)

(2) Power systems with greater than the estimated available short circuit 
current;

(3) Power systems with longer than the maximum arc duration; or

(4) Tasks with less than the minimum working distance.

The PPE category, work tasks, and protective equipment provided in 

Informational Note No.1: Table 130.7(C)(15)(A)(a), Table 130.7(C)
(15)(A)(b), Table 130.7(C)(15)(B)(a), and Table 130.7(C)(15)(B)(b)
were identified and selected, based on the collective experience of the NFPA 70E Technical 
Committee. The PPE category of the protective clothing and equipment is generally based on
determination of the estimated exposure level.

Informational Note No.2: The collective experience of the NFPA 70E technical 
committee is that, in most cases, closed doors do not provide enough protection to eliminate 
the need for PPE situations in which the state of the equipment is known to readily change 
(e.g., doors open or closed, rack in or rack out).

Informational Note No.3: The premise used by the NFPA 70E Technical Committee in 
developing the criteria discussed in Informational Note No. 1 and Informational Note No. 2 is 
considered to be reasonable, based on the consensus judgment of the committee.

Table 130.7(C)(15)(B)(a) Arc-Flash Hazard Identification for Direct Current 
(dc) Systems

Task Equipment Condition* Arc Flash

Hazard
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PPE Required

Perform infrared thermography and other 
noncontact inspections

Any No

Reading a panel meter while operating a meter 
switch Any No

Normal operation of a circuit breaker (CB), 
switch, battery disconnect switch, contactor, or 
starter

Any of the following:

No

·        The equipment 
is properly installed

·        The equipment 
is properly maintained

·        All equipment 
doors are closed and 
secured

·        All equipment 
covers are in place 
and secured;

·        There is no 
evidence of impending 
failure

One or more of the
following:

Yes

·        The equipment 
is not properly 
installed

·        The equipment 
is not properly 
maintained

properly maintained

·        Equipment 
doors are open or not 
secured

·        Equipment 
covers are off or not 
secured

·        There is 
evidence of impending 
failure

Work on energized electrical conductors and 
circuit parts such as individual battery 
containers or series-connected cells, including 
voltage testing within an enclosure

Any Yes

Removal or installation of CBs or switches Any Yes

Removal or installation of covers for equipment 
such as wireways, junction boxes, and cable 
trays that does not expose bare energized 
electrical conductors and circuit parts

Any of the following:

No

·        The equipment 
is properly installed

·        The equipment 
is properly maintained

·        There is no 
evidence of impending 
failure

One or more of the
following:

Yes
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PPE Required

·        The equipment 
is not properly 
installed

·        The equipment 
is not properly 
maintained

·        There is 
evidence of impending 
failure

Removal of bolted covers, such as terminal 
covers and intercell connector covers (to 
expose bare energized electrical conductors 
and circuit parts)

Any Yes

Opening hinged door(s) or cover(s) (to expose 
bare energized electrical conductors and circuit 
parts)

Any of the following:

No

·        The equipment 
is properly installed;

·        The equipment 
is properly 
maintained;

·        All other 
equipment covers are 
in place and secured; 
and

·        There is no 
evidence of impending 
failure.

One or more of the 
following:

Yes

·        The equipment 
is not properly 
installed;

·        The equipment 
is not properly 
maintained;

·        Other 
equipment covers are 
off or not secured; or

·        There is 
evidence of impending 
failure.

Application of temporary protective grounding 
equipment, after voltage test

Any Yes

Insertion or removal of individual cells of a 
battery system in an enclosure Any Yes

Insertion or removal of individual cells of a 
battery system in an open rack Any No

Maintenance on a single cell of a battery 
system in an open rack

Any No

Insertion or removal of plug-in devices into or 
from busways

Any Yes
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PPE Required

Insulated cable examination with no 
manipulation of cable

Any No

Insulated cable examination with manipulation 
of cable

Any Yes

Work on exposed energized electrical 
conductors and circuit parts of in dc utilization
equipment equipment directly supplied by a 
panelboard or dc switchgear

Any Yes

Note: Hazard identification is one component of risk assessment. Risk 
assessment involves a determination of the likelihood of occurrence of an 
incident, resulting from a hazard that can cause injury or damage to health. 
The assessment of the likelihood of occurrence contained in this Table does 
not cover every possible condition or situation.

*The phrase properly installed, as used in this table, means that the 
equipment is installed in accordance with applicable industry codes and
standards and the manufacturer's recommendations. The phrase properly 
maintained, as used in this table, means that the equipment has been 
maintained in accordance with the manufacturer's recommendations and 
applicable industry codes and standards. The phrase evidence of impending 
failure, as used in this table, means that there is evidence of arcing, 
overheating, loose or bound equipment parts, visible damage, deterioration, 
or other damage.

Table 130.7(C)(15)(B)(b) Arc-Flash Hazard PPE Categories for Direct 
Current (dc) Systems
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Equipment Category
Arc-Flash
Boundary

Storage batteries, dc switchboards, 
and other dc supply sources

> 100 V < 250 V

Parameters:

Voltage: 250 V

Maximum arc duration and working 
distance: 2 sec @ 455 mm (18 in.)

2kA < short-circuit current < 8 kA 1
900 mm

(3 ft)

8 kA < short-circuit current < 14 kA 2
1.2 m

(4 ft)

14 kA < short-circuit current <30 kA 3
1.8 m

(6 ft.)

Storage batteries, dc switchboards, 
and other dc supply sources

> 250 V <600 V

Parameters:

Voltage: 600 V

Maximum arc duration and working 
distance: 2 sec @ 455 mm (18 in.)

2kA < short-circuit current < 3 kA 1
900 mm

(3 ft)

3 kA < short-circuit current < 6 kA 2
1.2 m

(4 ft)

6 kA < short-circuit current < 14 kA 3
1.8 m

(6 ft.)

14 kA < Short-Circuit Current <20 kA 4
2.5 m

(8 ft)

Note: Apparel that can be expected to be exposed to electrolyte must meet 
both of the following conditions: 

(1) Be evaluated for electrolyte protection in accordance with ASTM F 1296, 
Standard Guide for Evaluating Chemical Protective Clothing; and

(2) Be arc-rated in accordance with ASTM F 1891, Standard Specification 
for Arc Rated and Flame Resistant Rainwear, or equivalent.

Informational Note No.1: : “Short-circuit current,” as used in this table, is determined 
from the dc power system maximum available short-circuit, including the effects of cables and 
any other impedances in the circuit. Power system modeling is the best method to determine 
the available short-circuit current at the point of the arc. Battery cell short-circuit current can be
obtained from the battery manufacturer. See Annex D.5 for the basis for table values and 
alternative methods to determine dc incident energy. Other methods should be used with good 
engineering judgment.

Page 434 of 576National Fire Protection Association Report

5/13/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...

Page 466 of 621



Informational Note No.2: The methods for estimating the dc arc flash incident energy 
that were used to determine the categories for this table are based on open-air incident energy 
calculations.  Open-air calculations were used because many battery systems and other dc 
process systems are in open areas or rooms.   If the specific task is within in an enclosure, it 
would be prudent to consider additional PPE protection beyond the value shown in this table.   
Research with ac arc flash has shown a multiplier of as much as 3x for arc-in-a-box (508 mm 
[20 in.] cube) versus open air.  Engineering judgment is required when reviewing the specific 
conditions of the equipment and task to be performed, including the dimensions of the 
enclosure and the working distance involved.

Statement of Problem and Substantiation for Public Comment 

Table 130.7(C)(15)(B)(a) includes a new column entitled "Arc Flash Hazard". The table 
implies that for certain tasks, in particular those related to "normal operation" there is no 
arc flash hazard. Is it really no arc flash hazard, or the likelihood is so low that no additional 
PPE is required. This comment changes the column heading from "Arc Flash Hazard" to 
"Arc Flash PPE Required".

Related Items from the Public Input Stage for This Document

Related Item
First Revision No. 68-NFPA 70E-2012First Revision No. 68-NFPA 70E-2012 
[Section No. 130.7(C)(15) Section No. 130.7(C)(15)]

Submitter Information Verification 

Submitter Full Name: Louis Barrios

Organization: [ Not Specified ]

Affilliation: American Petroleum Institute

Submittal Date: Sun Apr 28 12:30:43 EDT 2013

Copyright Assignment

I, Louis Barrios, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Louis Barrios, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 152-NFPA 70E-2013 [ Section No. 130.7(C)(15)

(B) ] 

(B)  Direct Current (dc) Equipment.
When selected in lieu of the incident energy analysis of 130.5(B)(1), Table 
130.7(C)(15)(B)(a)shall be used to identify when arc flash PPE is required.  
When arc flash PPE is required Table 130.7(C)(15)(B)(b) shall be used to 
determine the PPE category.  The estimated maximum available short circuit 
current, maximum arc duration and working distances for dc equipment are 
listed in 130.7(C)(15)(B)(b)"[Quick Mark]".  An incident energy analysis shall 
be required in accordance with 130.5 for the following:

(1) Tasks not listed in Table 130.7(C)(15)(B)(a)

(2) Power systems with greater than the estimated available short circuit 
current;

(3) Power systems with longer than the maximum arc duration; or

(4) Tasks with less than the minimum working distance.

The PPE category, work tasks, and protective equipment provided in 

Informational Note No.1: Table 130.7(C)(15)(A)(a), Table 130.7(C)
(15)(A)(b), Table 130.7(C)(15)(B)(a), and Table 130.7(C)(15)(B)(b)
were identified and selected, based on the collective experience of the NFPA 70E Technical 
Committee. The PPE category of the protective clothing and equipment is generally based on
determination of the estimated exposure level.

Informational Note No.2: The collective experience of the NFPA 70E technical 
committee is that, in most cases, closed doors do not provide enough protection to eliminate 
the need for PPE situations in which the state of the equipment is known to readily change 
(e.g., doors open or closed, rack in or rack out).

Informational Note No.3: The premise used by the NFPA 70E Technical Committee in 
developing the criteria discussed in Informational Note No. 1 and Informational Note No. 2 is 
considered to be reasonable, based on the consensus judgment of the committee.

Table 130.7(C)(15)(B)(a) Arc-Flash Hazard Identification for Direct Current 
(dc) Systems
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Task Equipment Condition*
Arc Flash
Hazard

Perform infrared 
thermography and other 
noncontact inspections

Any No

Reading a panel meter 
while operating a meter 
switch

Any No

Normal operation of a 
circuit breaker (CB), load-
break switch, battery 
disconnect switch, 
contactor, or starter

Any of the following:

No

·        The equipment is 
properly installed

·        The equipment is 
properly maintained

·        All equipment doors are 
closed and secured

·        All equipment covers are 
in place and secured;

·        There is no evidence of 
impending failure

One or more of the following:

Yes

·        The equipment is not 
properly installed

·        The equipment is not 
properly maintained

properly maintained

·        Equipment doors are 
open or not secured

·        Equipment covers are 
off or not secured

·        There is evidence of 
impending failure

Work on energized 
electrical conductors and 
circuit parts such as 
individual battery 
containers or series-
connected cells, including 
voltage testing within an 
enclosure

Any Yes

Removal or installation of 
CBs or switches

Any Yes

Removal or installation of 
covers for equipment such 
as wireways, junction 
boxes, and cable trays that 
does not expose bare 
energized electrical 
conductors and circuit 
parts

Any of the following:

No

·        The equipment is 
properly installed

·        The equipment is 
properly maintained

·        There is no evidence of 
impending failure

One or more of the following:
Yes·        The equipment is not 

properly installed
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Task Equipment Condition* Arc Flash
Hazard

·        The equipment is not 
properly maintained

·        There is evidence of 
impending failure

Removal of bolted covers, 
such as terminal covers 
and intercell connector 
covers (to expose bare 
energized electrical 
conductors and circuit
parts)

Any Yes

Opening hinged door(s) or 
cover(s) (to expose bare 
energized electrical 
conductors and circuit 
parts)

Any of the following:

No

·        The equipment is 
properly installed;

·        The equipment is 
properly maintained;

·        All other equipment 
covers are in place and 
secured; and

·        There is no evidence of 
impending failure.

One or more of the following:

Yes

·        The equipment is not 
properly installed;

·        The equipment is not 
properly maintained;

·        Other equipment covers 
are off or not secured; or

·        There is evidence of 
impending failure.

Application of temporary 
protective grounding 
equipment, after voltage
test

Any Yes

Insertion or removal of 
individual cells of a battery 
system in an enclosure

Any Yes

Insertion or removal of 
individual cells of a battery 
system in an open rack

Any No

Maintenance on a single 
cell of a battery system in 
an open rack

Any No

Insertion or removal of plug
-in devices into or from 
busways

Any Yes

Insulated cable 
examination with no 
manipulation of cable

Any No
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Task Equipment Condition* Arc Flash
Hazard

Insulated cable 
examination with 
manipulation of cable

Any Yes

Work on exposed
energized electrical 
conductors and circuit 
parts of in dc utilization
equipment equipment 
directly supplied by a 
panelboard or dc
switchgear

Any Yes

Note: Hazard identification is one component of risk assessment. Risk 
assessment involves a determination of the likelihood of occurrence of an 
incident, resulting from a hazard that can cause injury or damage to health. 
The assessment of the likelihood of occurrence contained in this Table does 
not cover every possible condition or situation.

*The phrase properly installed, as used in this table, means that the 
equipment is installed in accordance with applicable industry codes and
standards and the manufacturer's recommendations. The phrase properly 
maintained, as used in this table, means that the equipment has been 
maintained in accordance with the manufacturer's recommendations and 
applicable industry codes and standards. The phrase evidence of impending 
failure, as used in this table, means that there is evidence of arcing, 
overheating, loose or bound equipment parts, visible damage, deterioration, 
or other damage.

Table 130.7(C)(15)(B)(b) Arc-Flash Hazard PPE Categories for Direct 
Current (dc) Systems
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Equipment Category
Arc-Flash
Boundary

Storage batteries, dc switchboards, 
and other dc supply sources

> 100 V < 250 V

Parameters:

Voltage: 250 V

Maximum arc duration and working 
distance: 2 sec @ 455 mm (18 in.)

2kA < short-circuit current < 8 kA 1
900 mm

(3 ft)

8 kA < short-circuit current < 14 kA 2
1.2 m

(4 ft)

14 kA < short-circuit current <30 kA 3
1.8 m

(6 ft.)

Storage batteries, dc switchboards, 
and other dc supply sources

> 250 V <600 V

Parameters:

Voltage: 600 V

Maximum arc duration and working 
distance: 2 sec @ 455 mm (18 in.)

2kA < short-circuit current < 3 kA 1
900 mm

(3 ft)

3 kA < short-circuit current < 6 kA 2
1.2 m

(4 ft)

6 kA < short-circuit current < 14 kA 3
1.8 m

(6 ft.)

14 kA < Short-Circuit Current <20 kA 4
2.5 m

(8 ft)

Note: Apparel that can be expected to be exposed to electrolyte must meet 
both of the following conditions: 

(1) Be evaluated for electrolyte protection in accordance with ASTM F 1296, 
Standard Guide for Evaluating Chemical Protective Clothing; and

(2) Be arc-rated in accordance with ASTM F 1891, Standard Specification 
for Arc Rated and Flame Resistant Rainwear, or equivalent.

Informational Note No.1: : “Short-circuit current,” as used in this table, is determined 
from the dc power system maximum available short-circuit, including the effects of cables and 
any other impedances in the circuit. Power system modeling is the best method to determine 
the available short-circuit current at the point of the arc. Battery cell short-circuit current can be
obtained from the battery manufacturer. See Annex D.5 for the basis for table values and 
alternative methods to determine dc incident energy. Other methods should be used with good 
engineering judgment.
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Informational Note No.2: The methods for estimating the dc arc flash incident energy 
that were used to determine the categories for this table are based on open-air incident energy 
calculations.  Open-air calculations were used because many battery systems and other dc 
process systems are in open areas or rooms.   If the specific task is within in an enclosure, it 
would be prudent to consider additional PPE protection beyond the value shown in this table.   
Research with ac arc flash has shown a multiplier of as much as 3x for arc-in-a-box (508 mm 
[20 in.] cube) versus open air.  Engineering judgment is required when reviewing the specific 
conditions of the equipment and task to be performed, including the dimensions of the 
enclosure and the working distance involved.

Statement of Problem and Substantiation for Public Comment 

Changed "switch" to "load-break switch" in the cell containing "Normal operation of a circuit 
breaker (CB), switch, contactor, or starter" of Table 130.7(C)(15)(B)(a) because load-break 
switches are designed to interrupt normal load currents.  Non-load break switches require 
additional safety measures to verify load has been interrupted before operation and 
therefore should not fall into the same category as rated load interrupting devices. 

Related Items from the Public Input Stage for This Document 

Related Item
First Revision No. 68-NFPA 70E-2012First Revision No. 68-NFPA 70E-2012 
[Section No. 130.7(C)(15) Section No. 130.7(C)(15)]

Submitter Information Verification 

Submitter Full Name: Louis Barrios

Organization: [ Not Specified ]

Affilliation: American Petroleum Institute

Submittal Date: Sun Apr 28 12:42:44 EDT 2013

Copyright Assignment

I, Louis Barrios, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Louis Barrios, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 205-NFPA 70E-2013 [ Section No. 130.7(C)(15)

(B) ] 

(B)  Direct Current (dc) Equipment.
When selected in lieu of the incident energy analysis of 130.5(B)(1), Table 
130.7(C)(15)(B)(a)shall be used to identify when arc flash PPE is required.  
When arc flash PPE is required Table 130.7(C)(15)(B)(b) shall be used to 
determine the PPE category.  The estimated maximum available short circuit 
current, maximum arc duration and working distances for dc equipment are 
listed in 130.7(C)(15)(B)(b)"[Quick Mark]".  An incident energy analysis shall 
be required in accordance with 130.5 for the following:

(1) Tasks not listed in Table 130.7(C)(15)(B)(a)

(2) Power systems with greater than the estimated available short circuit 
current;

(3) Power systems with longer than the maximum arc duration; or

(4) Tasks with less than the minimum working distance.

The PPE category, work tasks, and protective equipment provided in 

Informational Note No.1: Table 130.7(C)(15)(A)(a), Table 130.7(C)
(15)(A)(b), Table 130.7(C)(15)(B)(a), and Table 130.7(C)(15)(B)(b)
were identified and selected, based on the collective experience of the NFPA 70E Technical 
Committee. The PPE category of the protective clothing and equipment is generally based on
determination of the estimated exposure level.

Informational Note No.2: The collective experience of the NFPA 70E technical 
committee is that, in most cases, closed doors do not provide enough protection to eliminate 
the need for PPE situations in which the state of the equipment is known to readily change 
(e.g., doors open or closed, rack in or rack out).

Informational Note No.3: The premise used by the NFPA 70E Technical Committee in 
developing the criteria discussed in Informational Note No. 1 and Informational Note No. 2 is 
considered to be reasonable, based on the consensus judgment of the committee.

Table 130.7(C)(15)(B)(a) Arc-Flash Hazard Identification for Direct Current 
(dc) Systems

Task Equipment Condition*
Arc Flash
Hazard

Perform infrared 
thermography and other 
noncontact inspections

Any

No

Low

Reading a panel meter while operating a meter switch Any

No

Low

Normal operation of a circuit breaker (CB), switch, battery 
disconnect switch, contactor, or starter

Any of the
following:

No
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Low

·        The equipment is properly installed

·        The equipment is properly maintained

·        All equipment doors are closed and 
secured

·        All equipment covers are in place and 
secured;

·        There is no evidence of impending 
failure

One or more of the
following:

Yes

High

·        The 
equipment is not 
properly installed

·        The 
equipment is not 
properly maintained

properly maintained

·        Equipment 
doors are open or not 
secured

·        Equipment 
covers are off or not 
secured

·        There is 
evidence of 
impending failure

Work on energized electrical conductors and circuit 
parts such as individual battery containers or series-
connected cells, including voltage testing within an 
enclosure

Any

Yes

High

Removal or installation of CBs or switches Any

Yes

High

Removal or installation of covers for equipment such as 
wireways, junction boxes, and cable trays that does not 
expose bare energized electrical conductors and circuit parts

Any of the
following:

No

Low

·        The equipment is properly installed

·        The equipment is properly maintained

·        There is no evidence of impending 
failure

One or more of the
following:

Yes
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HIgh

·        The equipment 
is not properly 
installed

·        The equipment 
is not properly 
maintained

·        There is 
evidence of impending 
failure

Removal of bolted covers, such as terminal covers 
and intercell connector covers (to expose bare 
energized electrical conductors and circuit parts)

Any

Yes

High

Opening hinged door(s) or cover(s) (to expose bare 
energized electrical conductors and circuit parts)

Any of the
following:

No

Low

·        The equipment is properly installed;

·        The equipment is properly maintained;

·        All other equipment covers are in place and 
secured; and

·        There is no evidence of impending failure.

One or more of the 
following:

Yes

High

·        The equipment is not 
properly installed;

·        The equipment is not 
properly maintained;

·        Other equipment covers 
are off or not secured; or

·        There is evidence of 
impending failure.

Application of temporary protective 
grounding equipment, after voltage test Any

Yes

High

Insertion or removal of individual cells of a battery system in an
enclosure

Any

Yes

High

Insertion or removal of individual cells of a battery system in an open
rack Any

No

Low

Maintenance on a single cell of a battery system in an open rack Any

No

Low

Insertion or removal of plug-in devices into or from busways Any
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Yes

High

Insulated cable examination with no manipulation of cable Any

No

Low

Insulated cable examination with manipulation of cable Any

Yes

High

Work on exposed energized electrical conductors and circuit parts of in 
dc utilization equipment equipment directly supplied by a panelboard or 
dc switchgear

Any

Yes

HIgh

Note: Hazard identification is one component of risk assessment. Risk 
assessment involves a determination of the likelihood of occurrence of an 
incident, resulting from a hazard that can cause injury or damage to health. 
The assessment of the likelihood of occurrence contained in this Table does 
not cover every possible condition or situation.

*The phrase properly installed, as used in this table, means that the 
equipment is installed in accordance with applicable industry codes and
standards and the manufacturer's recommendations. The phrase properly 
maintained, as used in this table, means that the equipment has been 
maintained in accordance with the manufacturer's recommendations and 
applicable industry codes and standards. The phrase evidence of impending 
failure, as used in this table, means that there is evidence of arcing, 
overheating, loose or bound equipment parts, visible damage, deterioration, 
or other damage.

Table 130.7(C)(15)(B)(b) Arc-Flash Hazard PPE Categories for Direct 
Current (dc) Systems
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Equipment Category
Arc-Flash
Boundary

Storage batteries, dc switchboards, 
and other dc supply sources

> 100 V < 250 V

Parameters:

Voltage: 250 V

Maximum arc duration and working 
distance: 2 sec @ 455 mm (18 in.)

2kA < short-circuit current < 8 kA 1
900 mm

(3 ft)

8 kA < short-circuit current < 14 kA 2
1.2 m

(4 ft)

14 kA < short-circuit current <30 kA 3
1.8 m

(6 ft.)

Storage batteries, dc switchboards, 
and other dc supply sources

> 250 V <600 V

Parameters:

Voltage: 600 V

Maximum arc duration and working 
distance: 2 sec @ 455 mm (18 in.)

2kA < short-circuit current < 3 kA 1
900 mm

(3 ft)

3 kA < short-circuit current < 6 kA 2
1.2 m

(4 ft)

6 kA < short-circuit current < 14 kA 3
1.8 m

(6 ft.)

14 kA < Short-Circuit Current <20 kA 4
2.5 m

(8 ft)

Note: Apparel that can be expected to be exposed to electrolyte must meet 
both of the following conditions: 

(1) Be evaluated for electrolyte protection in accordance with ASTM F 1296, 
Standard Guide for Evaluating Chemical Protective Clothing; and

(2) Be arc-rated in accordance with ASTM F 1891, Standard Specification 
for Arc Rated and Flame Resistant Rainwear, or equivalent.

Informational Note No.1: : “Short-circuit current,” as used in this table, is determined 
from the dc power system maximum available short-circuit, including the effects of cables and 
any other impedances in the circuit. Power system modeling is the best method to determine 
the available short-circuit current at the point of the arc. Battery cell short-circuit current can be
obtained from the battery manufacturer. See Annex D.5 for the basis for table values and 
alternative methods to determine dc incident energy. Other methods should be used with good 
engineering judgment.
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Informational Note No.2: The methods for estimating the dc arc flash incident energy 
that were used to determine the categories for this table are based on open-air incident energy 
calculations.  Open-air calculations were used because many battery systems and other dc 
process systems are in open areas or rooms.   If the specific task is within in an enclosure, it 
would be prudent to consider additional PPE protection beyond the value shown in this table.   
Research with ac arc flash has shown a multiplier of as much as 3x for arc-in-a-box (508 mm 
[20 in.] cube) versus open air.  Engineering judgment is required when reviewing the specific 
conditions of the equipment and task to be performed, including the dimensions of the 
enclosure and the working distance involved.

Statement of Problem and Substantiation for Public Comment 

The use of "Yes" and "No" for the arc flash hazard column is not respective of the actual 
risk.  There is no arc flash hazard only when the equipment is in an electrically safe work 
condition.  "Low" and "High" (or something else) would be a more accurate description of 
the risk.

Submitter Information Verification 

Submitter Full Name: GREG DREWISKE

Organization: NewPage

Submittal Date: Thu May 02 23:05:20 EDT 2013

Copyright Assignment

I, GREG DREWISKE, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am GREG DREWISKE, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 216-NFPA 70E-2013 [ Section No. 130.7(C)(15)

(B) ] 

(B)  Direct Current (dc) Equipment.
When selected in lieu of the incident energy analysis of 130.5(B)(1), 
Table 130.7(C)(15)(
B
b )
(a)
shall be used to identify when arc flash PPE is required.  When arc flash PPE 
is required Table 130.7(C)(15)(
B)(
b) shall be used to determine the PPE category.  The estimated maximum
available short circuit current, maximum arc duration and working distances 
for dc equipment are listed in 130.7(C)(15)(
B)(
b)"[Quick Mark]".  An incident energy analysis shall be required in 
accordance with 130.5 for the following:

(1) Tasks not listed in Table 130.7(C)(15)(

B

(1) b )

(a)

(1)

(2) Power systems with greater than the estimated available short circuit
current;

(3) Power systems with longer than the maximum arc duration; or

Tasks with less than the minimum working distance.•
The PPE category, work tasks, and protective equipment provided in 
Informational Note No.1: Table 130.7
(

C)(15)(A)(a), Table 130.7(C)(15)(A)(b) , Table 130.7(C)(15)(B)(a) , and
Table 130.7(C)(15)(B)(b) were identified and selected, based on the 
collective experience of the NFPA 70E Technical Committee. The PPE 
category of the protective clothing and equipment is generally based on 
determination of the estimated exposure level.

Informational Note No.2: The collective experience of the NFPA 70E 
technical committee is that, in most cases, closed doors do not provide 
enough protection to eliminate the need for PPE situations in which the
state of the equipment is known to readily change (e.g., doors open or 
closed, rack in or rack out).
Informational Note No.3: The premise used by the NFPA 70E 
Technical Committee in developing the criteria discussed in 
Informational Note No. 1 and Informational Note No. 2 is considered to 
be reasonable, based on the consensus judgment of the committee.

Table 130.7(C)(15)(B)(a) Arc
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-

Flash Hazard Identification for Direct Current (dc) Systems Task Equipment
Condition* Arc Flash Hazard Perform infrared thermography and other 
noncontact inspections Any No Reading a panel meter while operating a 
meter switch Any No Normal operation of a circuit breaker (CB), switch, 
battery disconnect switch, contactor, or starter Any of the following: No ·         
The equipment is properly installed ·         The equipment is properly 
maintained ·         All equipment doors are closed and secured ·         All
equipment covers are in place and secured; ·        There is no evidence of 
impending failure One or more of the following: Yes ·         The equipment is 
not properly installed ·         The equipment is not properly maintained 
properly maintained ·        Equipment doors are open or not secured ·        
Equipment covers are off or not secured ·        There is evidence of 
impending failure Work on energized electrical conductors and circuit parts 
such as individual battery containers or series-connected cells, including 
voltage testing within an enclosure Any Yes Removal or installation of CBs or 
switches Any Yes Removal or installation of covers for equipment such as 
wireways, junction boxes, and cable trays that does not expose bare 
energized electrical conductors and circuit parts Any of the
following: No ·         The equipment is properly installed ·         The equipment 
is properly maintained ·        There is no evidence of impending failure One 
or more of the following: Yes ·         The equipment is not properly installed 
·         The equipment is not properly maintained ·        There is evidence of 
impending failure Removal of bolted covers, such as terminal covers and 
intercell connector covers (to expose bare energized electrical conductors 
and circuit parts) Any Yes Opening hinged door(s) or cover(s) (to expose bare 
energized electrical conductors and circuit parts) Any of the
following: No ·         The equipment is properly installed; ·         The equipment 
is properly maintained; ·         All other equipment covers are in place and 
secured; and ·        There is no evidence of impending failure. One or more 
of the following: Yes ·         The equipment is not properly installed; ·         The
equipment is not properly maintained; ·        Other equipment covers are off 
or not secured; or ·        There is evidence of impending failure. Application of 
temporary protective grounding equipment, after voltage 
test Any Yes Insertion or removal of individual cells of a battery system in an 
enclosure Any Yes Insertion or removal of individual cells of a battery system 
in an open rack Any No Maintenance on a single cell of a battery system in an 
open rack Any No Insertion or removal of plug-in devices into or from 
busways Any Yes Insulated cable examination with no manipulation of cable 
Any No Insulated cable examination with manipulation of cable Any Yes Work 
on exposed energized electrical conductors and circuit parts of in dc utilization 
equipment equipment directly supplied by a panelboard or dc 
switchgear Any Yes

Note: Hazard identification is one component of risk assessment. Risk 
assessment involves a determination of the likelihood of occurrence of an 
incident, resulting from a hazard that can cause injury or damage to health. 
The assessment of the likelihood of occurrence contained in this Table does 
not cover every possible condition or situation.

*The phrase properly installed , as used in this table, means that the 
equipment is installed in accordance with applicable industry codes and 
standards and the manufacturer's recommendations. The phrase properly
maintained , as used in this table, means that the equipment has been 
maintained in accordance with the manufacturer's recommendations and 
applicable industry codes and standards. The phrase evidence of impending 
failure , as used in this table, means that there is evidence of arcing, 
overheating, loose or bound equipment parts, visible damage, deterioration, 
or other damage.

Table 130.
-Insert table 130. 7(C)(15
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)
(

B)(
b)

 Arc-Flash Hazard PPE Categories for Direct Current (dc) 
Systems Equipment Category Arc-Flash Boundary Storage batteries, dc
switchboards, and other dc supply sources > 100 V < 250 
V Parameters: Voltage: 250 V Maximum arc duration and working distance: 2 
sec @ 455 mm (18 in.) 2kA < short-circuit current < 8 kA 1 900 mm (3 ft) 8 kA 
< short-circuit current < 14 kA 2 1.2 m (4 ft) 14 kA < short-circuit current <30
kA 3 1.8 m (6 ft.) Storage batteries, dc switchboards, and other dc supply 
sources > 250 V <600 V Parameters: Voltage: 600 V Maximum arc duration 
and working distance: 2 sec @ 455 mm (18 in.) 2kA < short-circuit current < 3
kA 1 900 mm (3 ft) 3 kA < short-circuit current < 6 kA 2 1.2 m (4 ft) 6 kA < 
short-circuit current < 14 kA 3 1.8 m (6 ft.) 14 kA < Short-Circuit Current <20 
kA 4 2.5 m (8 ft)

Note: Apparel that can be expected to be exposed to electrolyte must meet 
both of the following conditions:

(1) Be evaluated for electrolyte protection in accordance with ASTM F 
1296, Standard Guide for Evaluating Chemical Protective Clothing ; 
and

(2) Be arc-rated in accordance with ASTM F 1891, Standard Specification 
for Arc Rated and Flame Resistant Rainwear , or equivalent.

Informational Note No.1: : “Short-circuit current,” as used in this table, 
is determined from the dc power system maximum available short-
circuit, including the effects of cables and any other impedances in the 
circuit. Power system modeling is the best method to determine the 
available short-circuit current at the point of the arc. Battery cell short-
circuit current can be obtained from the battery manufacturer. See 
Annex D.5 for the basis for table values and alternative methods to 
determine dc incident energy. Other methods should be used with good 
engineering judgment.

Informational Note No.2: The methods for estimating the dc arc flash 
incident energy that were used to determine the categories for this table are 
based on open-air incident energy calculations.  Open-air calculations were 
used because many battery systems and other dc process systems are in 
open areas or rooms.   If the specific task is within in an enclosure, it would be
prudent to consider additional PPE protection beyond the value shown in this
table.   Research with ac arc flash has shown a multiplier of as much as 3x for 
arc-in-a-box (508 mm [20 in.] cube) versus open air.  Engineering judgment is 
required when reviewing the specific conditions of the equipment and task to 
be performed, including the dimensions of the enclosure and the working
distance involved.  
from the 2012 Edition of NFPA 70E--)

Statement of Problem and Substantiation for Public Comment 

See my comments on PC-172-NFPA 70E - 2013 and on PC-215 -NFPA 70E -2013
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Submitter Information Verification 

Submitter Full Name: Danny Liggett

Organization: The DuPont Company, Inc.

Affilliation: Self

Submittal Date: Fri May 03 14:04:24 EDT 2013

Copyright Assignment

I, Danny Liggett, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Danny Liggett, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 230-NFPA 70E-2013 [ Section No. 130.7(C)(15)

(B) ] 

reinsert the columns for "Rubber Insulated Glvoes" and Insulating Hand 
Tools in table 130.7(C)(15)(b)

Additional Proposed Changes

File Name Description Approved

rubber.pdf original 

Statement of Problem and Substantiation for Public Comment 

Workers exposed to electrical shock and arc flash hazards would require voltage rated 
gloves in addition to leather protectors.  Insulated tools could create an arc flash on 
exposed energized parts.  These columns would provide clarity to the PPE required for 
workers when exposed to energized parts.

Related Items from the Public Input Stage for This Document

Related Item
Public Input No. 420-NFPA 70E-2012 [Global Input]

Submitter Information Verification 

Submitter Full Name: KENNETH MASTRULLO

Organization: MES CONSULTING SERVICES INC

Submittal Date: Mon May 06 15:07:43 EDT 2013

Copyright Assignment

I, KENNETH MASTRULLO, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and 
authority to enter into this copyright assignment.

By checking this box I affirm that I am KENNETH MASTRULLO, and I agree to be legally bound by the 
above Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 234-NFPA 70E-2013 [ Section No. 130.7(C)(15)

(B) ] 

(B)  Direct Current (dc) Equipment.
When selected in lieu of the incident energy analysis of 130.5(B)(1), Table 
130.7(C)(15)(B)(a)shall be used to identify when arc flash PPE is required.  
When arc flash PPE is required Table 130.7(C)(15)(B)(b) shall be used to 
determine the PPE category.  The estimated maximum available short circuit 
current, maximum arc duration and working distances for dc equipment are 
listed in 130.7(C)(15)(B)(b)"[Quick Mark]".  An incident energy analysis shall 
be required in accordance with 130.5 for the following:

(1) Tasks not listed in Table 130.7(C)(15)(B)(a)

(2) Power systems with greater than the estimated available short circuit 
current;

(3) Power systems with longer than the maximum arc duration; or

(4) Tasks with less than the minimum working distance.

The PPE category, work tasks, and protective equipment provided in 

Informational Note No.1: Table 130.7(C)(15)(A)(a), Table 130.7(C)
(15)(A)(b), Table 130.7(C)(15)(B)(a), and Table 130.7(C)(15)(B)(b)
were identified and selected, based on the collective experience of the NFPA 70E Technical 
Committee. The PPE category of the protective clothing and equipment is generally based on
determination of the estimated exposure level.

Informational Note No.2: The collective experience of the NFPA 70E technical 
committee is that, in most cases, closed doors do not provide enough protection to eliminate 
the need for PPE situations in which the state of the equipment is known to readily change 
(e.g., doors open or closed, rack in or rack out).

Informational Note No.3: The premise used by the NFPA 70E Technical Committee in 
developing the criteria discussed in Informational Note No. 1 and Informational Note No. 2 is 
considered to be reasonable, based on the consensus judgment of the committee.

Table 130.7(C)(15)(B)(a) Arc-Flash Hazard Identification for Direct Current 
(dc) Systems

Page 453 of 576National Fire Protection Association Report

5/13/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...

Page 485 of 621



Task Equipment Condition*
Arc Flash
Hazard

Perform infrared 
thermography and other 
noncontact inspections

Any No

Reading a panel meter 
while operating a meter 
switch

Any No

Normal operation of a 
circuit breaker (CB), 
switch, battery disconnect 
switch, contactor, or 
starter

Any of the following:

No

·        The equipment is 
properly installed

·        The equipment is 
properly maintained

·        All equipment doors are 
closed and secured

·        All equipment covers are 
in place and secured;

·        There is no evidence of 
impending failure

One or more of the following:

Yes

·        The equipment is not 
properly installed

·        The equipment is not 
properly maintained

properly maintained

·        Equipment doors are 
open or not secured

·        Equipment covers are 
off or not secured

·        There is evidence of 
impending failure

Work on energized 
electrical conductors and 
circuit parts such as 
individual battery 
containers or series-
connected cells, including 
voltage testing within an 
enclosure

Any Yes

Removal or installation of 
CBs or switches

Any Yes

Removal or installation of 
covers for equipment such 
as wireways, junction 
boxes, and cable trays that 
does not expose bare 
energized electrical 
conductors and circuit 
parts

Any of the following:

No

·        The equipment is 
properly installed

·        The equipment is 
properly maintained

·        There is no evidence of 
impending failure

One or more of the following:
Yes·        The equipment is not 

properly installed
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Task Equipment Condition* Arc Flash
Hazard

·        The equipment is not 
properly maintained

·        There is evidence of 
impending failure

Removal of bolted covers, 
such as terminal covers 
and intercell connector 
covers (to expose bare 
energized electrical 
conductors and circuit
parts)

Any Yes

Opening hinged door(s) or 
cover(s) (to expose bare 
energized electrical 
conductors and circuit 
parts)

Any of the following:

No

·        The equipment is 
properly installed;

·        The equipment is 
properly maintained;

·        All other equipment 
covers are in place and 
secured; and

·        There is no evidence of 
impending failure.

One or more of the following:

Yes

·        The equipment is not 
properly installed;

·        The equipment is not 
properly maintained;

·        Other equipment covers 
are off or not secured; or

·        There is evidence of 
impending failure.

Application of temporary 
protective grounding 
equipment, after voltage
test

Any Yes

Insertion or removal of 
individual cells of a battery 
system in an enclosure

Any Yes

Insertion or removal of 
individual cells of a battery 
system in an open rack

Any No

Maintenance on a single 
cell of a battery system in 
an open rack

Any No

Insertion or removal of plug
-in devices into or from 
busways

Any Yes

Insulated cable 
examination with no 
manipulation of cable

Any No
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Task Equipment Condition* Arc Flash
Hazard

Insulated cable 
examination with 
manipulation of cable

Any Yes

Work on exposed
energized electrical 
conductors and circuit 
parts of in dc utilization
equipment equipment 
directly supplied by a 
panelboard or dc
switchgear

Any Yes

Note: Hazard identification is one component of risk assessment. Risk 
assessment involves a determination of the likelihood of occurrence of an 
incident, resulting from a hazard that can cause injury or damage to health. 
The assessment of the likelihood of occurrence contained in this Table does 
not cover every possible condition or situation.

Add note clarifying Rubber Gloves Role in DC Arc Flash and Protetion from 
Chemical.

Note 4: When potential of chemical exposure to acids is determined in the 
risk assessment, rubber insulating gloves may be used without leather 
protectors for arc flash and shock protection if the rubber glove will not ignite 
under the predicted hazard conditions or is used with an arc rated, non-
melting lining to protect the hands from possible ignition.  Use of leather in 
acid can lead to other hazards from deterioration of the leather from the acid 
contact.  Arc rating of rubber gloves may be specific using ASTM XXXXX 
2013 Arc Rating for Hand Protective Devices.

*The phrase properly installed , as used in this table, means that the 
equipment is installed in accordance with applicable industry codes and 
standards and the manufacturer's recommendations. The phrase properly
maintained , as used in this table, means that the equipment has been 
maintained in accordance with the manufacturer's recommendations and 
applicable industry codes and standards. The phrase evidence of impending 
failure , as used in this table, means that there is evidence of arcing, 
overheating, loose or bound equipment parts, visible damage, deterioration, 
or other damage.

Table 130.7(C)(15)(B)(b) Arc-Flash Hazard PPE Categories for Direct 
Current (dc) Systems
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Equipment Category
Arc-Flash
Boundary

Storage batteries, dc switchboards, 
and other dc supply sources

> 100 V < 250 V

Parameters:

Voltage: 250 V

Maximum arc duration and working 
distance: 2 sec @ 455 mm (18 in.)

2kA < short-circuit current < 8 kA 1
900 mm

(3 ft)

8 kA < short-circuit current < 14 kA 2
1.2 m

(4 ft)

14 kA < short-circuit current <30 kA 3
1.8 m

(6 ft.)

Storage batteries, dc switchboards, 
and other dc supply sources

> 250 V <600 V

Parameters:

Voltage: 600 V

Maximum arc duration and working 
distance: 2 sec @ 455 mm (18 in.)

2kA < short-circuit current < 3 kA 1
900 mm

(3 ft)

3 kA < short-circuit current < 6 kA 2
1.2 m

(4 ft)

6 kA < short-circuit current < 14 kA 3
1.8 m

(6 ft.)

14 kA < Short-Circuit Current <20 kA 4
2.5 m

(8 ft)

Note: Apparel that can be expected to be exposed to electrolyte must meet 
both of the following conditions: 

(1) Be evaluated for electrolyte protection in accordance with ASTM F 1296, 
Standard Guide for Evaluating Chemical Protective Clothing; and

(2) Be arc-rated in accordance with ASTM F 1891, Standard Specification 
for Arc Rated and Flame Resistant Rainwear, or equivalent.

Informational Note No.1: : “Short-circuit current,” as used in this table, is determined 
from the dc power system maximum available short-circuit, including the effects of cables and 
any other impedances in the circuit. Power system modeling is the best method to determine 
the available short-circuit current at the point of the arc. Battery cell short-circuit current can be
obtained from the battery manufacturer. See Annex D.5 for the basis for table values and 
alternative methods to determine dc incident energy. Other methods should be used with good 
engineering judgment.
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Informational Note No.2: The methods for estimating the dc arc flash incident energy 
that were used to determine the categories for this table are based on open-air incident energy 
calculations.  Open-air calculations were used because many battery systems and other dc 
process systems are in open areas or rooms.   If the specific task is within in an enclosure, it 
would be prudent to consider additional PPE protection beyond the value shown in this table.   
Research with ac arc flash has shown a multiplier of as much as 3x for arc-in-a-box (508 mm 
[20 in.] cube) versus open air.  Engineering judgment is required when reviewing the specific 
conditions of the equipment and task to be performed, including the dimensions of the 
enclosure and the working distance involved.

Additional Proposed Changes

File Name Description Approved

Signed_-_Hugh_Hoagland.pdf Cover Sheet 

Statement of Problem and Substantiation for Public Comment 

This wording will provide the maximum protection and allow the maximum  flexibility to the 
procedure.

Submitter Information Verification 

Submitter Full Name: Hugh Hoagland

Organization: e-Hazard.com

Submittal Date: Tue May 07 12:27:20 EDT 2013

Copyright Assignment

I, Hugh Hoagland, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Hugh Hoagland, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 235-NFPA 70E-2013 [ Section No. 130.7(C)(15)

(B) ] 

(B)  Direct Current (dc) Equipment.
When selected in lieu of the incident energy analysis of 130.5(B)(1), Table 
130.7(C)(15)(B)(a)shall be used to identify when arc flash PPE is required.  
When arc flash PPE is required Table 130.7(C)(15)(B)(b) shall be used to 
determine the PPE category.  The estimated maximum available short circuit 
current, maximum arc duration and working distances for dc equipment are 
listed in 130.7(C)(15)(B)(b)"[Quick Mark]".  An incident energy analysis shall 
be required in accordance with 130.5 for the following:

(1) Tasks not listed in Table 130.7(C)(15)(B)(a)

(2) Power systems with greater than the estimated available short circuit 
current;

(3) Power systems with longer than the maximum arc duration; or

(4) Tasks with less than the minimum working distance.

The PPE category, work tasks, and protective equipment provided in 

Informational Note No.1: Table 130.7(C)(15)(A)(a), Table 130.7(C)
(15)(A)(b), Table 130.7(C)(15)(B)(a), and Table 130.7(C)(15)(B)(b)
were identified and selected, based on the collective experience of the NFPA 70E Technical 
Committee. The PPE category of the protective clothing and equipment is generally based on
determination of the estimated exposure level.

Informational Note No.2: The collective experience of the NFPA 70E technical 
committee is that, in most cases, closed doors do not provide enough protection to eliminate 
the need for PPE situations in which the state of the equipment is known to readily change 
(e.g., doors open or closed, rack in or rack out).

Informational Note No.3: The premise used by the NFPA 70E Technical Committee in 
developing the criteria discussed in Informational Note No. 1 and Informational Note No. 2 is 
considered to be reasonable, based on the consensus judgment of the committee.

Table 130.7(C)(15)(B)(a) Arc-Flash Hazard Identification for Direct Current 
(dc) Systems
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Task Equipment Condition*
Arc Flash
Hazard

Perform infrared 
thermography and other 
noncontact inspections 
outside the limited
approach boundary

Any No

Reading a panel meter 
while operating a meter 
switch

Any No

Normal operation of a 
circuit breaker (CB), 
switch, battery disconnect 
switch, contactor, or 
starter

Any of the following:

No

·        The equipment is 
properly installed

·        The equipment is 
properly maintained

·        All equipment doors are 
closed and secured

·        All equipment covers are 
in place and secured;

·        There is no evidence of 
impending failure

One or more of the following:

Yes

·        The equipment is not 
properly installed

·        The equipment is not 
properly maintained

properly maintained

·        Equipment doors are 
open or not secured

·        Equipment covers are 
off or not secured

·        There is evidence of 
impending failure

Work on energized 
electrical conductors and 
circuit parts such as 
individual battery 
containers or series-
connected cells, including 
voltage testing within an 
enclosure

Any Yes

Removal or installation of 
CBs or switches

Any Yes

Removal or installation of 
covers for equipment such 
as wireways, junction 
boxes, and cable trays that 
does not expose bare 
energized electrical 
conductors and circuit 
parts

Any of the following:

No

·        The equipment is 
properly installed

·        The equipment is 
properly maintained

·        There is no evidence of 
impending failure

One or more of the following:
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Task Equipment Condition* Arc Flash
Hazard

·        The equipment is not 
properly installed

·        The equipment is not 
properly maintained

·        There is evidence of 
impending failure

Removal of bolted covers, 
such as terminal covers 
and intercell connector 
covers (to expose bare 
energized electrical 
conductors and circuit
parts)

Any Yes

Opening hinged door(s) or 
cover(s) (to expose bare 
energized electrical 
conductors and circuit 
parts)

Any of the following:

No

·        The equipment is 
properly installed;

·        The equipment is 
properly maintained;

·        All other equipment 
covers are in place and 
secured; and

·        There is no evidence of 
impending failure.

One or more of the following:

Yes

·        The equipment is not 
properly installed;

·        The equipment is not 
properly maintained;

·        Other equipment covers 
are off or not secured; or

·        There is evidence of 
impending failure.

Application of temporary 
protective grounding 
equipment, after voltage
test

Any Yes

Insertion or removal of 
individual cells of a battery 
system in an enclosure

Any Yes

Insertion or removal of 
individual cells of a battery 
system in an open rack

Any No

Maintenance on a single 
cell of a battery system in 
an open rack

Any No

Insertion or removal of plug
-in devices into or from 
busways

Any Yes
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Task Equipment Condition* Arc Flash
Hazard

Insulated cable 
examination with no 
manipulation of cable

Any No

Insulated cable 
examination with 
manipulation of cable

Any Yes

Work on exposed
energized electrical 
conductors and circuit 
parts of in dc utilization
equipment equipment 
directly supplied by a 
panelboard or dc
switchgear

Any Yes

Note: Hazard identification is one component of risk assessment. Risk 
assessment involves a determination of the likelihood of occurrence of an 
incident, resulting from a hazard that can cause injury or damage to health. 
The assessment of the likelihood of occurrence contained in this Table does 
not cover every possible condition or situation.

*The phrase properly installed, as used in this table, means that the 
equipment is installed in accordance with applicable industry codes and
standards and the manufacturer's recommendations. The phrase properly 
maintained, as used in this table, means that the equipment has been 
maintained in accordance with the manufacturer's recommendations and 
applicable industry codes and standards. The phrase evidence of impending 
failure, as used in this table, means that there is evidence of arcing, 
overheating, loose or bound equipment parts, visible damage, deterioration, 
or other damage.

Table 130.7(C)(15)(B)(b) Arc-Flash Hazard PPE Categories for Direct 
Current (dc) Systems
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Equipment Category
Arc-Flash
Boundary

Storage batteries, dc switchboards, 
and other dc supply sources

> 100 V < 250 V

Parameters:

Voltage: 250 V

Maximum arc duration and working 
distance: 2 sec @ 455 mm (18 in.)

2kA < short-circuit current < 8 kA 1
900 mm

(3 ft)

8 kA < short-circuit current < 14 kA 2
1.2 m

(4 ft)

14 kA < short-circuit current <30 kA 3
1.8 m

(6 ft.)

Storage batteries, dc switchboards, 
and other dc supply sources

> 250 V <600 V

Parameters:

Voltage: 600 V

Maximum arc duration and working 
distance: 2 sec @ 455 mm (18 in.)

2kA < short-circuit current < 3 kA 1
900 mm

(3 ft)

3 kA < short-circuit current < 6 kA 2
1.2 m

(4 ft)

6 kA < short-circuit current < 14 kA 3
1.8 m

(6 ft.)

14 kA < Short-Circuit Current <20 kA 4
2.5 m

(8 ft)

Note: Apparel that can be expected to be exposed to electrolyte must meet 
both of the following conditions: 

(1) Be evaluated for electrolyte protection in accordance with ASTM F 1296, 
Standard Guide for Evaluating Chemical Protective Clothing; and

(2) Be arc-rated in accordance with ASTM F 1891, Standard Specification 
for Arc Rated and Flame Resistant Rainwear, or equivalent.

Informational Note No.1: : “Short-circuit current,” as used in this table, is determined 
from the dc power system maximum available short-circuit, including the effects of cables and 
any other impedances in the circuit. Power system modeling is the best method to determine 
the available short-circuit current at the point of the arc. Battery cell short-circuit current can be
obtained from the battery manufacturer. See Annex D.5 for the basis for table values and 
alternative methods to determine dc incident energy. Other methods should be used with good 
engineering judgment.
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Informational Note No.2: The methods for estimating the dc arc flash incident energy 
that were used to determine the categories for this table are based on open-air incident energy 
calculations.  Open-air calculations were used because many battery systems and other dc 
process systems are in open areas or rooms.   If the specific task is within in an enclosure, it 
would be prudent to consider additional PPE protection beyond the value shown in this table.   
Research with ac arc flash has shown a multiplier of as much as 3x for arc-in-a-box (508 mm 
[20 in.] cube) versus open air.  Engineering judgment is required when reviewing the specific 
conditions of the equipment and task to be performed, including the dimensions of the 
enclosure and the working distance involved.

Additional Proposed Changes

File Name Description Approved

NFPAPublicComment-130_7C15c2-
Rohrer.docx

Original - Public Comment 
Submission 

Statement of Problem and Substantiation for Public Comment 

Revise wording in table 130.7(15)c : Perform infrared thermography and other non-contact 
inspection outside the limited approach boundary  // Any // No

Without defining an approach boundary, the table is suggesting that no matter how close 
the worker gets to the conductors (without touching), there is no risk of arc flash; I assume 
this is not the intention.
The definition of the Limited Aproach Boundary (Art 100) is, “an approach limit at a 
distance… within which a shock hazard exists.”
That being the case, why would we be identifying the Arc Flash Hazard inside that 
boundary as “No?” If there is a shock hazard, logic would dictate that the shock could then 
cause a loss of body or instrument control, which could serve as the arc-inducing 
conductor. Furthermore, with the Restricted Approach Boundary for low voltage being 1 
foot and for 750V—15kV being just over 2 feet (per table 130.4(C)(a)) it seems that the 
thermographer or ultrasound tech could easily be inside the plane of the enclosure, while 
his concentration is primarily aimed at a screen held just in front of his face, raising the 
possibility of inadvertent touch, while the new table is telling him that there is no need for 
PPE. 
I suggest adding an acceptable distance of the Limited Approach Boundary. Doing so will 
(A) keep the worker OUTSIDE the plane of the enclosure, and (B) will take him outside the 
boundary where a shock risk could occure. If the worker is outside the LAB, I agree that the 
risk is acceptably minimal while performing an IR scan (or similar activities) in front of open 
gear that has previously been opened, can be verified to be properly maintained, and has 
no evidence of impending failure.

Submitter Information Verification 

Submitter Full Name: TIM ROHRER

Organization: EXISCAN LLC

Submittal Date: Tue May 07 13:08:55 EDT 2013
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Copyright Assignment

I, TIM ROHRER, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am TIM ROHRER, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 246-NFPA 70E-2013 [ Section No. 130.7(C)(15)

(B) ] 

(B)  Direct Current (dc) Equipment.
When selected in lieu of the incident energy analysis of 130.5(B)(1), Table 130.7
(C)(15)(B)(a)shall be used to identify when arc flash PPE is required.  When arc 
flash PPE is required Table 130.7(C)(15)(B)(b) shall be used to determine the PPE 
category.  The estimated maximum available short circuit current, maximum arc 
duration and working distances for dc equipment are listed in 130.7(C)(15)(B)
(b)"[Quick Mark]".  An incident energy analysis shall be required in accordance with
130.5 for the following:

(1) Tasks not listed in Table 130.7(C)(15)(B)(a)

(2) Power systems with greater than the estimated available short circuit current;

(3) Power systems with longer than the maximum arc duration; or

(4) Tasks with less than the minimum working distance.

The PPE category, work tasks, and protective equipment provided in 

Informational Note No.1: Table 130.7(C)(15)(A)(a), Table 130.7(C)(15)(A)
(b), Table 130.7(C)(15)(B)(a), and Table 130.7(C)(15)(B)(b)
were identified and selected, based on the collective experience of the NFPA 70E Technical 
Committee. The PPE category of the protective clothing and equipment is generally based on 
determination of the estimated exposure level.

Informational Note No.2: The collective experience of the NFPA 70E technical committee is 
that, in most cases, closed doors do not provide enough protection to eliminate the need for PPE 
situations in which the state of the equipment is known to readily change (e.g., doors open or closed,
rack in or rack out).

Informational Note No.3: The premise used by the NFPA 70E Technical Committee in 
developing the criteria discussed in Informational Note No. 1 and Informational Note No. 2 is 
considered to be reasonable, based on the consensus judgment of the committee.

Table 130.7(C)(15)(B)(a) Arc-Flash Hazard Identification for Direct Current (dc) 
Systems
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Task Equipment Condition*
Arc Flash 

Hazard

Perform infrared 
thermography and other 
noncontact inspections 

Any No

Reading a panel meter while
operating a meter switch Any No

Normal operation of a circuit
breaker (CB), switch, battery 
disconnect switch, contactor, 
or starter

Any of the following:

No

·         The equipment is properly 
installed 

·         The equipment is properly 
maintained 

·         All equipment doors are 
closed and secured 

·         All equipment covers are in 
place and secured; 

·         There is no evidence of 
impending failure

One or more of the following:

Yes

·         The equipment is not 
properly installed 

·         The equipment is not 
properly maintained 

properly maintained 

·         Equipment doors are open 
or not secured 

·         Equipment covers are off or 
not secured

·         There is evidence of 
impending failure

Work on energized electrical 
conductors and circuit parts 
such as individual battery 
containers or series-
connected cells, including 
voltage testing within an 
enclosure

Any Yes

Removal or installation of 
CBs or switches Any Yes

Removal or installation of 
covers for equipment such 
as wireways, junction boxes, 
and cable trays that does not 
expose bare energized 
electrical conductors and 
circuit parts 

Any of the following:

No

·         The equipment is properly 
installed 

·         The equipment is properly 
maintained 

·         There is no evidence of 
impending failure

One or more of the following:

Yes
·         The equipment is not 
properly installed 

·         The equipment is not 
properly maintained
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Task Equipment Condition* Arc Flash 
Hazard

·         There is evidence of 
impending failure

Removal of bolted covers, 
such as terminal covers and 
intercell connector covers (to 
expose bare energized 
electrical conductors and 
circuit parts)

Any Yes

Opening hinged door(s) or 
cover(s) (to expose bare 
energized electrical 
conductors and circuit parts)

Any of the following:

No

·         The equipment is properly 
installed; 

·         The equipment is properly 
maintained; 

·         All other equipment covers 
are in place and secured; and 

·         There is no evidence of 
impending failure.

One or more of the following:

Yes

·         The equipment is not 
properly installed; 

·         The equipment is not 
properly maintained; 

·         Other equipment covers are 
off or not secured; or

·         There is evidence of 
impending failure.

Application of temporary 
protective grounding
equipment, after voltage test

Any Yes

Insertion or removal of 
individual cells of a battery 
system in an enclosure

Any Yes

Insertion or removal of 
individual cells of a battery 
system in an open rack

Any No

Maintenance on a single cell 
of a battery system in an 
open rack

Any No

Insertion or removal of plug-
in devices into or from 
busways

Any Yes

Insulated cable examination 
with no manipulation of cable 

Any No

Insulated cable examination 
with manipulation of cable Any Yes
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Task Equipment Condition* Arc Flash 
Hazard

Work on exposed energized 
electrical conductors and 
circuit parts of in dc
utilization equipment 
equipment directly supplied 
by a panelboard or dc
switchgear

Any Yes

Note: Hazard identification is one component of risk assessment. Risk assessment 
involves a determination of the likelihood of occurrence of an incident, resulting 
from a hazard that can cause injury or damage to health. The assessment of the
likelihood of occurrence contained in this Table does not cover every possible
condition or situation.

*The phrase properly installed, as used in this table, means that the equipment is 
installed in accordance with applicable industry codes and standards and the 
manufacturer's recommendations. The phrase properly maintained, as used in this 
table, means that the equipment has been maintained in accordance with the 
manufacturer's recommendations and applicable industry codes and standards. 
The phrase evidence of impending failure, as used in this table, means that there is 
evidence of arcing, overheating, loose or bound equipment parts, visible damage, 
deterioration, or other damage.

Table 130.7(C)(15)(B)(b) Arc-Flash Hazard PPE Categories for Direct Current (dc) 
Systems
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Equipment Category Arc-Flash Boundary

Storage batteries, dc switchboards, and 
other dc supply sources

> 100 V < 250 V

Parameters:

Voltage: 250 V

Maximum arc duration and working 
distance: 2 sec @ 455 mm (18 in.)

2kA < short-circuit current < 8 kA 1
900 mm 

(3 ft)

8 kA < short-circuit current < 14 kA 2
1.2 m

(4 ft)

14 kA < short-circuit current <30 kA 3
1.8 m

(6 ft.)

Storage batteries, dc switchboards, and 
other dc supply sources

> 250 V <600 V

Parameters:

Voltage: 600 V

Maximum arc duration and working 
distance: 2 sec @ 455 mm (18 in.)

2kA < short-circuit current < 3 kA 1
900 mm 

(3 ft)

3 kA < short-circuit current < 6 kA 2
1.2 m

(4 ft)

6 kA < short-circuit current < 14 kA 3
1.8 m

(6 ft.)

14 kA < Short-Circuit Current <20 kA 4
2.5 m

(8 ft)

Note: Apparel that can be expected to be exposed to electrolyte must meet both of 
the following conditions:

(1) Be evaluated for electrolyte protection in accordance with ASTM F 1296, 
Standard Guide for Evaluating Chemical Protective Clothing; and

(2) Be arc-rated in accordance with ASTM F 1891, Standard Specification for Arc
Rated and Flame Resistant Rainwear, or equivalent.

Informational Note No.1: : “Short-circuit current,” as used in this table, is determined from the 
dc power system maximum available short-circuit, including the effects of cables and any other 
impedances in the circuit. Power system modeling is the best method to determine the available short-
circuit current at the point of the arc. Battery cell short-circuit current can be obtained from the battery 
manufacturer. See Annex D.5 for the basis for table values and alternative methods to determine dc 
incident energy. Other methods should be used with good engineering judgment.

Informational Note No.2: The methods for estimating the dc arc flash incident energy that were 
used to determine the categories for this table are based on open-air incident energy calculations. 
 Open-air calculations were used because many battery systems and other dc process systems are in 
open areas or rooms.   If the specific task is within in an enclosure, it would be prudent to consider 
additional PPE protection beyond the value shown in this table.   Research with ac arc flash has shown 
a multiplier of as much as 3x for arc-in-a-box (508 mm [20 in.] cube) versus open air.  Engineering 
judgment is required when reviewing the specific conditions of the equipment and task to be 
performed, including the dimensions of the enclosure and the working distance involved.
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Additional Proposed Changes

File Name Description Approved
70E_Table15c_2.pdf Original Comment 

Statement of Problem and Substantiation for Public Comment 

See original comment for proposed change to the "opening hingeged door..." section of the 
table.
Opening hinged enclosure doors / covers has always been recognized as a high-risk task, 
for good reason: when opening hinged cover, the worker is introducing a multitude of 
variables into the system – variables which could cause an arc flash. 
The act of opening the enclosure door could: (A) fan conductive dust, which when airborne 
could act as a bridge between phases, (B) jar the enclosure causing a tool, loose 
conductor or dust to fall, (C) could introduce a sudden environmental change in the 
enclosure, (D) could scare a rodent, causing it to cross phases. In fact, the only difference 
in risk between the removal of a bolted panel and opening a hinged door is eliminating the 
possibility of dropping the panel into the enclosure.
Consider that in prior editions, the tables reduced the Hazard/Risk Category by 1, 2 or 3  
based on the severity of the risk of the task. In prior tables, the HRC Metal Clad Switchgear 
1kV—38kV, rated removal of bolted covers as an HRC4, and the opening of hinged covers 
only slightly less risky at an HRC3. If the hinged doors were NOT a risk (as is currently 
suggested) then the hinged doors would have been rated an HRC0, like reading a panel 
meter. But instead the the committee understood that the variables introduced by opening 
the enclosure, regardless of method, posed a significant risk.
Those who are tempted to argue that the risks sited above (dust, tools, loose conductors, 
environment, rodents) are accounted for in the following row of the column (“Not Properly 
Maintained”) should consider a few points: (1) Much of the equipment in the field does not 
have visual inspection windows, and therefore the worker is not able to assess the 
conditions inside the equipment prior to opening, (2) The average worker is significantly 
shorter than the top of the average piece of switchgear, meaning that their ability to know 
with certainlty that there is no dust build-up on top of the enclosure door is at best limited, 
(3) No facility manager is going to tell his workers that the facility equipment is “not properly 
maintained” for fear of the leagal implications. Therefore either through a desire for 
ignorance on the topic, or by selective definition that the ever-present dust build-up in a 
mine, steel mill, paper mill, etc. does not count as “improperly maintained” since all 
maintenance of the components might be at a very high level. 
Similarly, it may not be possible to verify that “All other Equipment Covers are in Place & 
Secured” if the unsecured covers are inside the closed doors of the enclosure.
To be clear, I am only suggesting the dynamic “opening” process that is the higher risk. 
After the door is open, I agree with other changes for stepping in front of open gear that 
has been shown to be stable -- as with IR scans outside the boundaries. But the act of 
opening the gear is not the same as working in front of an enclosure shown to be stable, 
after we can assess the level of maintenance and condition of the equipment. We have all 
heard of incidents where opening an enclosure has resulted in horrific arc events. Please 
consider returning the rating of this task to the inherent hazardous that it is.

Submitter Information Verification 

Submitter Full Name: TIM ROHRER

Organization: EXISCAN LLC

Submittal Date: Thu May 09 11:01:01 EDT 2013

Copyright Assignment
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I, TIM ROHRER, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

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

Page 472 of 576National Fire Protection Association Report

5/13/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...

Page 504 of 621



Public Comment No. 33-NFPA 70E-2013 [ Section No. 130.7(C)(15)

(B) ] 

(B)  Direct Current (dc) Equipment.
When selected in lieu of the incident energy analysis of 130.5(B)(1), Table 
130.7(C)(15)(B)(a)shall be used to identify when arc flash PPE is required.  
When arc flash PPE is required Table 130.7(C)(15)(B)(b) shall be used to 
determine the PPE category.  The estimated maximum available short circuit 
current, maximum arc duration and working distances for dc equipment are 
listed in 130.7(C)(15)(B)(b)"[Quick Mark]".  An incident energy analysis shall 
be required in accordance with 130.5 for the following:

(1) Tasks not listed in Table 130.7(C)(15)(B)(a)

(2) Power systems with greater than the estimated available short circuit 
current;

(3) Power systems with longer than the maximum arc duration; or

(4) Tasks with less than the minimum working distance.

The PPE category, work tasks, and protective equipment provided in 

Informational Note No.1: Table 130.7(C)(15)(A)(a), Table 130.7(C)
(15)(A)(b), Table 130.7(C)(15)(B)(a), and Table 130.7(C)(15)(B)(b)
were identified and selected, based on the collective experience of the NFPA 70E Technical 
Committee. The PPE category of the protective clothing and equipment is generally based on
determination of the estimated exposure level.

Informational Note No.2: The collective experience of the NFPA 70E technical 
committee is that, in most cases, closed doors do not provide enough protection to eliminate 
the need for PPE situations in which the state of the equipment is known to readily change 
(e.g., doors open or closed, rack in or rack out).

Informational Note No.3: The premise used by the NFPA 70E Technical Committee in 
developing the criteria discussed in Informational Note No. 1 and Informational Note No. 2 is 
considered to be reasonable, based on the consensus judgment of the committee.

Table 130.7(C)(15)(B)(a) Arc-Flash Hazard Identification for Direct Current 
(dc) Systems
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Task Equipment Condition*
Arc Flash
Hazard

Perform infrared 
thermography and other 
noncontact inspections

Any No

Reading a panel meter 
while operating a meter 
switch

Any No

Normal operation of a 
circuit breaker (CB), 
switch, battery disconnect 
switch, contactor, or 
starter

Any of the following:

No

·        The equipment is 
properly installed

·        The equipment is 
properly maintained

·        All equipment doors are 
closed and secured

·        All equipment covers are 
in place and secured;

·        There is no evidence of 
impending failure

One or more of the following:

Yes

·        The equipment is not 
properly installed

·        The equipment is not 
properly maintained

properly maintained

·        Equipment doors are 
open or not secured

·        Equipment covers are 
off or not secured

·        There is evidence of 
impending failure

Work on energized 
electrical conductors and 
circuit parts such as 
individual battery 
containers or series-
connected cells, including 
voltage testing within an 
enclosure

Any Yes

Removal or installation of 
CBs or switches

Any Yes

Removal or installation of 
covers for equipment such 
as wireways, junction 
boxes, and cable trays that 
does not expose bare 
energized electrical 
conductors and circuit 
parts

Any of the following:

No

·        The equipment is 
properly installed

·        The equipment is 
properly maintained

·        There is no evidence of 
impending failure

One or more of the following:
Yes·        The equipment is not 

properly installed
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Task Equipment Condition* Arc Flash
Hazard

·        The equipment is not 
properly maintained

·        There is evidence of 
impending failure

Removal of bolted covers, 
such as terminal covers 
and intercell connector 
covers (to expose bare 
energized electrical 
conductors and circuit
parts)

Any Yes

Opening hinged door(s) or 
cover(s) (to expose bare 
energized electrical 
conductors and circuit 
parts)

Any of the following:

No

·        The equipment is 
properly installed;

·        The equipment is 
properly maintained;

·        All other equipment 
covers are in place and 
secured; and

·        There is no evidence of 
impending failure.

One or more of the following:

Yes

·        The equipment is not 
properly installed;

·        The equipment is not 
properly maintained;

·        Other equipment covers 
are off or not secured; or

·        There is evidence of 
impending failure.

Application of temporary 
protective grounding 
equipment, after voltage
test

Any Yes

Insertion or removal of 
individual cells of a battery 
system in an enclosure

Any Yes

Insertion or removal of 
individual cells of a battery 
system in an open rack

Any No

Maintenance on a single 
cell of a battery system in 
an open rack

Any No

Insertion or removal of plug
-in devices into or from 
busways

Any Yes

Insulated cable 
examination with no 
manipulation of cable

Any No
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Task Equipment Condition* Arc Flash
Hazard

Insulated cable 
examination with 
manipulation of cable

Any Yes

Work on exposed
energized electrical 
conductors and circuit 
parts of in dc utilization
equipment equipment 
directly supplied by a 
panelboard or dc
switchgear

Any Yes

Note: Hazard identification is one component of risk assessment. Risk 
assessment involves a determination of the likelihood of occurrence of an 
incident, resulting from a hazard that can cause injury or damage to health. 
The assessment of the likelihood of occurrence contained in this Table does 
not cover every possible condition or situation.

Note: For voltages under 100 Volts, the arc flash hazard will not exceed 1.2 
cal/cm 2  below 2.5 kA, a condition which requires a series resistance of 20 
milliohms or less. No table is given because this condition is unlikely to occur 
in storage batteries, DC switchboards, and other DC supply sources.

*The phrase properly installed, as used in this table, means that the 
equipment is installed in accordance with applicable industry codes and 
standards and the manufacturer's recommendations. The phrase properly 
maintained, as used in this table, means that the equipment has been 
maintained in accordance with the manufacturer's recommendations and 
applicable industry codes and standards. The phrase evidence of impending 
failure, as used in this table, means that there is evidence of arcing, 
overheating, loose or bound equipment parts, visible damage, deterioration, 
or other damage.

Table 130.7(C)(15)(B)(b) Arc-Flash Hazard PPE Categories for Direct 
Current (dc) Systems
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Equipment Category
Arc-Flash
Boundary

Storage batteries, dc switchboards, 
and other dc supply sources

> 100 V < 250 V

Parameters:

Voltage: 250 V

Maximum arc duration and working 
distance: 2 sec @ 455 mm (18 in.)

2kA < short-circuit current < 8 kA 1
900 mm

(3 ft)

8 kA < short-circuit current < 14 kA 2
1.2 m

(4 ft)

14 kA < short-circuit current <30 kA 3
1.8 m

(6 ft.)

Storage batteries, dc switchboards, 
and other dc supply sources

> 250 V <600 V

Parameters:

Voltage: 600 V

Maximum arc duration and working 
distance: 2 sec @ 455 mm (18 in.)

2kA < short-circuit current < 3 kA 1
900 mm

(3 ft)

3 kA < short-circuit current < 6 kA 2
1.2 m

(4 ft)

6 kA < short-circuit current < 14 kA 3
1.8 m

(6 ft.)

14 kA < Short-Circuit Current <20 kA 4
2.5 m

(8 ft)

Note: Apparel that can be expected to be exposed to electrolyte must meet 
both of the following conditions: 

(1) Be evaluated for electrolyte protection in accordance with ASTM F 1296, 
Standard Guide for Evaluating Chemical Protective Clothing; and

(2) Be arc-rated in accordance with ASTM F 1891, Standard Specification 
for Arc Rated and Flame Resistant Rainwear, or equivalent.

Informational Note No.1: : “Short-circuit current,” as used in this table, is determined 
from the dc power system maximum available short-circuit, including the effects of cables and 
any other impedances in the circuit. Power system modeling is the best method to determine 
the available short-circuit current at the point of the arc. Battery cell short-circuit current can be
obtained from the battery manufacturer. See Annex D.5 for the basis for table values and 
alternative methods to determine dc incident energy. Other methods should be used with good 
engineering judgment.
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Informational Note No.2: The methods for estimating the dc arc flash incident energy 
that were used to determine the categories for this table are based on open-air incident energy 
calculations.  Open-air calculations were used because many battery systems and other dc 
process systems are in open areas or rooms.   If the specific task is within in an enclosure, it 
would be prudent to consider additional PPE protection beyond the value shown in this table.   
Research with ac arc flash has shown a multiplier of as much as 3x for arc-in-a-box (508 mm 
[20 in.] cube) versus open air.  Engineering judgment is required when reviewing the specific 
conditions of the equipment and task to be performed, including the dimensions of the 
enclosure and the working distance involved.

Statement of Problem and Substantiation for Public Comment 

DC arc flash tables provide no guidance for low voltage conditions, which means that every 
employer has to analyze the simple case of a welder or a 12 V automotive battery. Two 
cases should be analyzed. First, as per _Electric Arc Phenomena_, Ewald Ferdinand and 
Wilhelm Rasch (1913) (among other sources) the minimum voltage at which an arc can 
form for copper electrodes is given by the formula V=A+LxB+(C+LxD)/I where 
A=21.38,B=2.074, C=10.69, D=15.24, L is the minimum gap length and must be greater 
than 1.1 (minimum depth of a pit formed during an arc), and I is the current. The above 
equation originated with carbon electrodes and the experiment was carried out by Ayrton in 
1905, whereas Ferdinand and Rasch summarized further research quantifying this lower 
voltage threshold. This calculation provides substantiation for a 50 volt minimum cutoff for 
arc flash hazards, both AC and DC. For example, in a 24 VDC power supply with1.3 mm 
spacing between terminals (much less than currently on the market), the cutoff voltage is 
24 volts. On copper leads from a battery with a minimum (1.1 mm) gap, the cutoff is 21.38 
volts. At 50 volts, a gap larger than 9.4 mm will not arc. Above this cutoff, an arc will form 
but the arc flash potential hazard requires extremely low series resistances. The net result 
is that for most DC equipment which is low voltage or contains substantial DC resistance, 
even in "extreme" cases of 125 VDC substation batteries, it is difficult to even reach the 
short circuit currents in the tables in this section. The result is that most practioners are 
forced to re-evaluate all DC systems due to lack of useful guidance in the standard, and 
that the addition of DC systems to 70E has actually decreased clarity rather than improved 
it.

Submitter Information Verification

Submitter Full Name: Paul Campbell

Organization: PotashCorp Aurora

Submittal Date: Thu Mar 21 13:17:07 EDT 2013

Copyright Assignment

I, Paul Campbell, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Paul Campbell, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 70-NFPA 70E-2013 [ Section No. 130.7(C)(15)

(B) ] 

(B)  Direct Current (dc) Equipment.
When selected in lieu of the incident energy analysis of 130.5(B)(1), Table 
130.7(C)(15)(B)(a)shall be used to identify when arc flash PPE is required.  
When arc flash PPE is required Table 130.7(C)(15)(B)(b) shall be used to 
determine the PPE category.  The estimated maximum available short circuit 
current, maximum arc duration and working distances for dc equipment are 
listed in 130.7(C)(15)(B)(b)"[Quick Mark]".  An incident energy analysis shall 
be required in accordance with 130.5 for the following:

(1) Tasks not listed in Table 130.7(C)(15)(B)(a)

(2) Power systems with greater than the estimated available short circuit 
current;

(3) Power systems with longer than the maximum arc duration; or

(4) Tasks with less than the minimum working distance.

The PPE category, work tasks, and protective equipment provided in 

Informational Note No.1: Table 130.7(C)(15)(A)(a), Table 130.7(C)
(15)(A)(b), Table 130.7(C)(15)(B)(a), and Table 130.7(C)(15)(B)(b)
were identified and selected, based on the collective experience of the NFPA 70E Technical 
Committee. The PPE category of the protective clothing and equipment is generally based on
determination of the estimated exposure level.

Informational Note No.2: The collective experience of the NFPA 70E technical 
committee is that, in most cases, closed doors do not provide enough protection to eliminate 
the need for PPE situations in which the state of the equipment is known to readily change 
(e.g., doors open or closed, rack in or rack out).

Informational Note No.3: The premise used by the NFPA 70E Technical Committee in 
developing the criteria discussed in Informational Note No. 1 and Informational Note No. 2 is 
considered to be reasonable, based on the consensus judgment of the committee.

Table 130.7(C)(15)(B)(a) Arc-Flash Hazard Identification for Direct Current 
(dc) Systems

Task Equipment Condition*
Arc Flash
Hazard

Perform infrared 
thermography and other 
noncontact inspections

Any No

Reading a panel meter 
while operating a meter 
switch

Any No

Normal operation of a 
circuit breaker (CB), 
switch, battery disconnect 
switch, contactor, or 
starter

Any of 
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All of the following:

No

·        The equipment is properly installed

·        The equipment is properly maintained

·        All equipment doors are closed and secured

·        All equipment covers are in place and secured;

·        There is no evidence of impending failure

One or more of the following:

Yes

·        The equipment is not properly installed

·        The equipment is not properly maintained

properly maintained

·        Equipment doors are open or not secured

·        Equipment covers are off or not secured

·        There is evidence of impending failure

Work on energized electrical conductors and circuit parts such as 
individual battery containers or series-connected cells, including 
voltage testing within an enclosure

Any Yes

Removal or installation of CBs or switches Any Yes

Removal or installation of covers for equipment such as wireways, 
junction boxes, and cable trays that does not expose bare 
energized electrical conductors and circuit parts

Any of 

All of the following:

No
·        The equipment is properly installed

·        The equipment is properly maintained

·        There is no evidence of impending failure

One or more of the following:

Yes
·        The equipment is not properly installed

·        The equipment is not properly maintained

·        There is evidence of impending failure

Removal of bolted covers, such as terminal covers and intercell 
connector covers (to expose bare energized electrical conductors 
and circuit parts)

Any Yes

Opening hinged door(s) or cover(s) (to expose bare energized 
electrical conductors and circuit parts)

Any of 
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All of the following:

No

·        The equipment is properly installed;

·        The equipment is properly maintained;

·        All other equipment covers are in place and secured; and

·        There is no evidence of impending failure.

One or more of the following:

Yes

·        The equipment is not properly installed;

·        The equipment is not properly maintained;

·        Other equipment covers are off or not secured; or

·        There is evidence of impending failure.

Application of temporary protective grounding equipment, after 
voltage test

Any Yes

Insertion or removal of individual cells of a battery system in an
enclosure Any Yes

Insertion or removal of individual cells of a battery system in an 
open rack Any No

Maintenance on a single cell of a battery system in an open rack Any No

Insertion or removal of plug-in devices into or from busways Any Yes

Insulated cable examination with no manipulation of cable Any No

Insulated cable examination with manipulation of cable Any Yes

Work on exposed energized electrical conductors and circuit parts 
of in dc utilization equipment equipment directly supplied by a 
panelboard or dc switchgear

Any Yes

Note: Hazard identification is one component of risk assessment. Risk 
assessment involves a determination of the likelihood of occurrence of an 
incident, resulting from a hazard that can cause injury or damage to health. 
The assessment of the likelihood of occurrence contained in this Table does 
not cover every possible condition or situation.

*The phrase properly installed, as used in this table, means that the 
equipment is installed in accordance with applicable industry codes and
standards and the manufacturer's recommendations. The phrase properly 
maintained, as used in this table, means that the equipment has been 
maintained in accordance with the manufacturer's recommendations and 
applicable industry codes and standards. The phrase evidence of impending 
failure, as used in this table, means that there is evidence of arcing, 
overheating, loose or bound equipment parts, visible damage, deterioration, 
or other damage.

Table 130.7(C)(15)(B)(b) Arc-Flash Hazard PPE Categories for Direct 
Current (dc) Systems
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Equipment Category
Arc-Flash
Boundary

Storage batteries, dc switchboards, 
and other dc supply sources

> 100 V < 250 V

Parameters:

Voltage: 250 V

Maximum arc duration and working 
distance: 2 sec @ 455 mm (18 in.)

2kA < short-circuit current < 8 kA 1
900 mm

(3 ft)

8 kA < short-circuit current < 14 kA 2
1.2 m

(4 ft)

14 kA < short-circuit current <30 kA 3
1.8 m

(6 ft.)

Storage batteries, dc switchboards, 
and other dc supply sources

> 250 V <600 V

Parameters:

Voltage: 600 V

Maximum arc duration and working 
distance: 2 sec @ 455 mm (18 in.)

2kA < short-circuit current < 3 kA 1
900 mm

(3 ft)

3 kA < short-circuit current < 6 kA 2
1.2 m

(4 ft)

6 kA < short-circuit current < 14 kA 3
1.8 m

(6 ft.)

14 kA < Short-Circuit Current <20 kA 4
2.5 m

(8 ft)

Note: Apparel that can be expected to be exposed to electrolyte must meet 
both of the following conditions: 

(1) Be evaluated for electrolyte protection in accordance with ASTM F 1296, 
Standard Guide for Evaluating Chemical Protective Clothing; and

(2) Be arc-rated in accordance with ASTM F 1891, Standard Specification 
for Arc Rated and Flame Resistant Rainwear, or equivalent.

Informational Note No.1: : “Short-circuit current,” as used in this table, is determined 
from the dc power system maximum available short-circuit, including the effects of cables and 
any other impedances in the circuit. Power system modeling is the best method to determine 
the available short-circuit current at the point of the arc. Battery cell short-circuit current can be
obtained from the battery manufacturer. See Annex D.5 for the basis for table values and 
alternative methods to determine dc incident energy. Other methods should be used with good 
engineering judgment.
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Informational Note No.2: The methods for estimating the dc arc flash incident energy 
that were used to determine the categories for this table are based on open-air incident energy 
calculations.  Open-air calculations were used because many battery systems and other dc 
process systems are in open areas or rooms.   If the specific task is within in an enclosure, it 
would be prudent to consider additional PPE protection beyond the value shown in this table.   
Research with ac arc flash has shown a multiplier of as much as 3x for arc-in-a-box (508 mm 
[20 in.] cube) versus open air.  Engineering judgment is required when reviewing the specific 
conditions of the equipment and task to be performed, including the dimensions of the 
enclosure and the working distance involved.

Statement of Problem and Substantiation for Public Comment 

As noted in our voting comment, there are three places in this table that say "Any of the 
following" that should be "All of the following".
This comment will coorelate the language in the AC and DC tables and clearly 
communicate the intent of the committee to the users of the standard.

Submitter Information Verification

Submitter Full Name: Rodney West

Organization: Square D Company/Schneider Electric

Submittal Date: Fri Apr 12 11:22:22 EDT 2013

Copyright Assignment

I, Rodney West, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Rodney West, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 71-NFPA 70E-2013 [ Section No. 130.7(C)(15)

(B) ] 

(B)  Direct Current (dc) Equipment.
When selected in lieu of the incident energy analysis of 130.5(B)(1), Table 
130.7(C)(15)(B)(a)shall be used to identify when arc flash PPE is required.  
When arc flash PPE is required Table 130.7(C)(15)(B)(b) shall be used to 
determine the PPE category.  The estimated maximum available short circuit 
current, maximum arc duration and working distances for dc equipment are 
listed in 130.7(C)(15)(B)(b)"[Quick Mark]".  An incident energy analysis shall 
be required in accordance with 130.5 for the following:

(1) Tasks not listed in Table 130.7(C)(15)(B)(a)

(2) Power systems with greater than the estimated available short circuit 
current;

(3) Power systems with longer than the maximum arc duration; or

(4) Tasks with less than the minimum working distance.

The PPE category, work tasks, and protective equipment provided in 

Informational Note No.1: Table 130.7(C)(15)(A)(a), Table 130.7(C)
(15)(A)(b), Table 130.7(C)(15)(B)(a), and Table 130.7(C)(15)(B)(b)
were identified and selected, based on the collective experience of the NFPA 70E Technical 
Committee. The PPE category of the protective clothing and equipment is generally based on
determination of the estimated exposure level.

Informational Note No.2: The collective experience of the NFPA 70E technical 
committee is that, in most cases, closed doors do not provide enough protection to eliminate 
the need for PPE situations in which the state of the equipment is known to readily change 
(e.g., doors open or closed, rack in or rack out).

Informational Note No.3: The premise used by the NFPA 70E Technical Committee in 
developing the criteria discussed in Informational Note No. 1 and Informational Note No. 2 is 
considered to be reasonable, based on the consensus judgment of the committee.

Table 130.7(C)(15)(B)(a) Arc-Flash Hazard Identification for Direct Current 
(dc) Systems
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Task Equipment Condition*
Arc Flash
Hazard

Perform infrared 
thermography and other 
noncontact inspections

Any No

Reading a panel meter 
while operating a meter 
switch

Any No

Normal operation of a 
circuit breaker (CB), 
switch, battery disconnect 
switch, contactor, or 
starter

Any of the following:

No

·        The equipment is 
properly installed

·        The equipment is 
properly maintained

·        All equipment doors are 
closed and secured

·        All equipment covers are 
in place and secured;

·        There is no evidence of 
impending failure

One or more of the following:

Yes

·        The equipment is not 
properly installed

·        The equipment is not 
properly maintained

properly maintained

·        Equipment doors are 
open or not secured

·        Equipment covers are 
off or not secured

·        There is evidence of 
impending failure

Work on energized 
electrical conductors and 
circuit parts such as 
individual battery 
containers or series-
connected cells, including 
voltage testing within an 
enclosure

Any Yes

Removal or installation of 
CBs or switches

Any Yes

Removal or installation of 
covers for equipment such 
as wireways, junction 
boxes, and cable trays that 
does not expose bare 
energized electrical 
conductors and circuit 
parts

Any of the following:

No

·        The equipment is 
properly installed

·        The equipment is 
properly maintained

·        There is no evidence of 
impending failure

One or more of the following:
Yes·        The equipment is not 

properly installed
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Task Equipment Condition* Arc Flash
Hazard

·        The equipment is not 
properly maintained

·        There is evidence of 
impending failure

Removal of bolted covers, 
such as terminal covers 
and intercell connector 
covers (to expose bare 
energized electrical 
conductors and circuit
parts)

Any Yes

Opening hinged door(s) or 
cover(s) (to expose bare 
energized electrical 
conductors and circuit 
parts)

Any of the following:

No

·        The equipment is 
properly installed;

·        The equipment is 
properly maintained;

·        All other equipment 
covers are in place and 
secured; and

·        There is no evidence of 
impending failure.

One or more of the following:

Yes

·        The equipment is not 
properly installed;

·        The equipment is not 
properly maintained;

·        Other equipment covers 
are off or not secured; or

·        There is evidence of 
impending failure.

Application of temporary 
protective grounding 
equipment, after voltage
test

Any Yes

Insertion or removal of 
individual cells of a battery 
system in an enclosure

Any Yes

Insertion or removal of 
individual cells of a battery 
system in an open rack

Any No

Maintenance on a single 
cell of a battery system in 
an open rack

Any No

Insertion or removal of plug
-in devices into or from 
busways

Any Yes

Insulated cable 
examination with no 
manipulation of cable

Any No
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Task Equipment Condition* Arc Flash
Hazard

Insulated cable 
examination with 
manipulation of cable

Any Yes

Work on exposed
energized electrical 
conductors and circuit 
parts of in dc utilization
equipment equipment 
directly supplied by a 
panelboard or dc
switchgear

Any Yes

Note: Hazard identification is one component of risk assessment. Risk 
assessment involves a determination of the likelihood of occurrence of an 
incident, resulting from a hazard that can cause injury or damage to health. 
The assessment of the likelihood of occurrence contained in this Table does 
not cover every possible condition or situation.

*The phrase properly installed, as used in this table, means that the 
equipment is installed in accordance with applicable industry codes and
standards and the manufacturer's recommendations. The phrase properly 
maintained, as used in this table, means that the equipment has been 
maintained in accordance with the manufacturer's recommendations and 
applicable industry codes and standards. The phrase evidence of impending 
failure, as used in this table, means that there is evidence of arcing, 
overheating, loose or bound equipment parts, visible damage, deterioration, 
or other damage.

Table 130.7(C)(15)(B)(b) Arc-Flash Hazard PPE Categories for Direct 
Current (dc) Systems

Equipment Category
Arc-Flash
Boundary

Storage batteries, dc switchboards, 
and other dc supply sources

> 

100 V < Voltage < 250 V

Parameters:

Voltage: 250 V

Maximum arc duration and working distance: 2 sec @ 455 mm (18 in.)

2kA < 

1 kA ≤ short-circuit current < 

8 

4 kA 1
900 mm

(3 ft)

8 

4 kA

< 

≤ short-circuit current < 

14 

Page 487 of 576National Fire Protection Association Report

5/13/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...

Page 519 of 621



7 kA 2
1.2 m

(4 ft)

14 

7 kA

< 

≤ short-circuit current 

<30 

< 15 kA 3
1.8 m

(6 ft.)

Storage batteries, dc switchboards, and other dc supply sources

> 

250 V

<600 

≤ Voltage ≤ 600 V

Parameters:

Voltage: 600 V

Maximum arc duration and working distance: 2 sec @ 455 mm (18 in.)

2kA < 

1 kA ≤ short-circuit current < 

3 

1.5 kA 1
900 mm

(3 ft)

3 

1.5 kA

< 

≤ short-circuit current < 

6 

3 kA 2
1.2 m

(4 ft)

6 

3 kA

< 

≤ short-circuit current < 

14 

7 kA 3
1.8 m

(6 ft.)

14 

7 kA

< Short-Circuit Current <20 

≤ short-circuit current < 10 kA 4
2.5 m

(8 ft)

Note: Apparel that can be expected to be exposed to electrolyte must meet 
both of the following conditions: 
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(1) Be evaluated for electrolyte protection in accordance with ASTM F 1296, 
Standard Guide for Evaluating Chemical Protective Clothing; and

(2) Be arc-rated in accordance with ASTM F 1891, Standard Specification 
for Arc Rated and Flame Resistant Rainwear, or equivalent.

Informational Note No.1: : “Short-circuit current,” as used in this table, is determined 
from the dc power system maximum available short-circuit, including the effects of cables and 
any other impedances in the circuit. Power system modeling is the best method to determine 
the available short-circuit current at the point of the arc. Battery cell short-circuit current can be
obtained from the battery manufacturer. See Annex D.5 for the basis for table values and 
alternative methods to determine dc incident energy. Other methods should be used with good 
engineering judgment.

Informational Note No.2: The methods for estimating the dc arc flash incident energy 
that were used to determine the categories for this table are based on open-air incident energy 
calculations.  Open-air calculations were used because many battery systems and other dc 
process systems are in open areas or rooms.   If the specific task is within in an enclosure, it 
would be prudent to consider additional PPE protection beyond the value shown in this table.   
Research with ac arc flash has shown a multiplier of as much as 3x for arc-in-a-box (508 mm 
[20 in.] cube) versus open air.  Engineering judgment is required when reviewing the specific 
conditions of the equipment and task to be performed, including the dimensions of the 
enclosure and the working distance involved.

Additional Proposed Changes

File Name Description Approved

DC_Table_Substantiation_RW.pdf

This file contains the technical 
substantiation calculations as well as a 
picture that summarizes the intended 
results of the comment. 

Statement of Problem and Substantiation for Public Comment 

When the terminology was changed from "arcing current" to "short-circuit current" in the 
tables, the associated ranges were changed (doubled) by the technical committee.  While 
on the surface this would appear to be correct, using the DC Incident Energy (IE) 
Calculation method from Annex D (D.8 in 2012, D.5 in proposed 2015) the IE was 
calculated for each row.  The attached pdf page summarizes these calculations.  The 
results show that the calculated IE levels compare much more favorably to the table 
HRC/PPE levels if the short-circuit current ranges are left as they appear in the 2012 
edition and only the terminology is changed.  If the current ranges are doubled as shown in 
the proposed 2015 edition, the calculated values are not consistent with the PPE levels 
given in the table.

The second part of this comment is editorial in nature and is intended to correct unintended 
changes in the mathmatical symbols (less than vs less than or equal to).  This will align the 
ranges to those shown in the 2012 edition.

The third part of this comment is to align and correct the voltage ranges for the table to 
match the format being used in the short-circuit values.  As part of this, the mathmatical 
symbols were correct to align the ranges to those shown in the 2012 edition.

Because it is difficult to identify edits in tables, all three parts of this comment are 
summarized on the attached pdf.

Related Items from the Public Input Stage for This Document

Related Item

Public Input No. 325-NFPA 70E-2012 [Section No. D.8.1.2]

Submitter Information Verification 
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Submitter Full Name: Rodney West

Organization: Square D Company/Schneider Electric

Submittal Date: Fri Apr 12 13:34:09 EDT 2013

Copyright Assignment

I, Rodney West, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Rodney West, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 99-NFPA 70E-2013 [ Section No. 130.7(C)(15)

(B) ] 

(B)  Direct Current (dc) Equipment.
When selected in lieu of the incident energy analysis of 130.5(B)(1), Table 
130.7(C)(15)(B)(a)shall be used to identify when arc flash PPE is required.  
When arc flash PPE is required Table 130.7(C)(15)(B)(b) shall be used to 
determine the PPE category.  The estimated maximum available short circuit 
current, maximum arc duration and working distances for dc equipment are 
listed in 130.7(C)(15)(B)(b)"[Quick Mark]".  An incident energy analysis shall 
be required in accordance with 130.5 for the following:

(1) Tasks not listed in Table 130.7(C)(15)(B)(a)

(2) Power systems with greater than the estimated available short circuit 
current;

(3) Power systems with longer than the maximum arc duration; or

(4) Tasks with less than the minimum working distance.

The PPE category, work tasks, and protective equipment provided in 

Informational Note No.1: Table 130.7(C)(15)(A)(a), Table 130.7(C)
(15)(A)(b), Table 130.7(C)(15)(B)(a), and Table 130.7(C)(15)(B)(b)
were identified and selected, based on the collective experience of the NFPA 70E Technical 
Committee. The PPE category of the protective clothing and equipment is generally based on
determination of the estimated exposure level.

Informational Note No.2: The collective experience of the NFPA 70E technical 
committee is that, in most cases, closed doors do not provide enough protection to eliminate 
the need for PPE situations in which the state of the equipment is known to readily change 
(e.g., doors open or closed, rack in or rack out).

Informational Note No.3: The premise used by the NFPA 70E Technical Committee in 
developing the criteria discussed in Informational Note No. 1 and Informational Note No. 2 is 
considered to be reasonable, based on the consensus judgment of the committee.

Table 130.7(C)(15)(B)(a) Arc-Flash Hazard Identification for Direct Current 
(dc) Systems
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Task Equipment Condition*
Arc Flash
Hazard

Perform infrared 
thermography and other 
noncontact inspections 
outside the restricted
approach boundary but not 
less than 12 inches (300 
mm). This activity does not 
include opening of doors or 
covers.(Note: Move this 
row within this table below 
the row that addresses 
"opening hinged doors or
covers (to expose bare 
energized electrical 
conductors and circuit
parts)")

Any No

Reading a panel meter 
while operating a meter 
switch

Any No

Normal operation of a 
circuit breaker (CB), 
switch, battery disconnect 
switch, contactor, or 
starter

Any of the following:

No

·        The equipment is 
properly installed

·        The equipment is 
properly maintained

·        All equipment doors are 
closed and secured

·        All equipment covers are 
in place and secured;

·        There is no evidence of 
impending failure

One or more of the following:

Yes

·        The equipment is not 
properly installed

·        The equipment is not 
properly maintained

properly maintained

·        Equipment doors are 
open or not secured

·        Equipment covers are 
off or not secured

·        There is evidence of 
impending failure

Work on energized 
electrical conductors and 
circuit parts such as 
individual battery 
containers or series-
connected cells, including 
voltage testing within an 
enclosure

Any Yes
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Task Equipment Condition* Arc Flash
Hazard

Removal or installation of 
CBs or switches

Any Yes

Removal or installation of 
covers for equipment such 
as wireways, junction 
boxes, and cable trays that 
does not expose bare 
energized electrical 
conductors and circuit 
parts

Any of the following:

No

·        The equipment is 
properly installed

·        The equipment is 
properly maintained

·        There is no evidence of 
impending failure

One or more of the following:

Yes

·        The equipment is not 
properly installed

·        The equipment is not 
properly maintained

·        There is evidence of 
impending failure

Removal of bolted covers, 
such as terminal covers 
and intercell connector 
covers (to expose bare 
energized electrical 
conductors and circuit
parts)

Any Yes

Opening hinged door(s) or 
cover(s) (to expose bare 
energized electrical 
conductors and circuit 
parts)

Any of the following:

No

·        The equipment is 
properly installed;

·        The equipment is 
properly maintained;

·        All other equipment 
covers are in place and 
secured; and

·        There is no evidence of 
impending failure.

One or more of the following:

Yes

·        The equipment is not 
properly installed;

·        The equipment is not 
properly maintained;

·        Other equipment covers 
are off or not secured; or

·        There is evidence of 
impending failure.

Application of temporary 
protective grounding 
equipment, after voltage
test

Any Yes

Insertion or removal of 
individual cells of a battery 
system in an enclosure

Any Yes
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Task Equipment Condition* Arc Flash
Hazard

Insertion or removal of 
individual cells of a battery 
system in an open rack

Any No

Maintenance on a single 
cell of a battery system in 
an open rack

Any No

Insertion or removal of plug
-in devices into or from 
busways

Any Yes

Insulated cable 
examination with no 
manipulation of cable

Any No

Insulated cable 
examination with 
manipulation of cable

Any Yes

Work on exposed
energized electrical 
conductors and circuit 
parts of in dc utilization
equipment equipment 
directly supplied by a 
panelboard or dc
switchgear

Any Yes

Note: Hazard identification is one component of risk assessment. Risk 
assessment involves a determination of the likelihood of occurrence of an 
incident, resulting from a hazard that can cause injury or damage to health. 
The assessment of the likelihood of occurrence contained in this Table does 
not cover every possible condition or situation.

*The phrase properly installed, as used in this table, means that the 
equipment is installed in accordance with applicable industry codes and
standards and the manufacturer's recommendations. The phrase properly 
maintained, as used in this table, means that the equipment has been 
maintained in accordance with the manufacturer's recommendations and 
applicable industry codes and standards. The phrase evidence of impending 
failure, as used in this table, means that there is evidence of arcing, 
overheating, loose or bound equipment parts, visible damage, deterioration, 
or other damage.

Table 130.7(C)(15)(B)(b) Arc-Flash Hazard PPE Categories for Direct 
Current (dc) Systems
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Equipment Category
Arc-Flash
Boundary

Storage batteries, dc switchboards, 
and other dc supply sources

> 100 V < 250 V

Parameters:

Voltage: 250 V

Maximum arc duration and working 
distance: 2 sec @ 455 mm (18 in.)

2kA < short-circuit current < 8 kA 1
900 mm

(3 ft)

8 kA < short-circuit current < 14 kA 2
1.2 m

(4 ft)

14 kA < short-circuit current <30 kA 3
1.8 m

(6 ft.)

Storage batteries, dc switchboards, 
and other dc supply sources

> 250 V <600 V

Parameters:

Voltage: 600 V

Maximum arc duration and working 
distance: 2 sec @ 455 mm (18 in.)

2kA < short-circuit current < 3 kA 1
900 mm

(3 ft)

3 kA < short-circuit current < 6 kA 2
1.2 m

(4 ft)

6 kA < short-circuit current < 14 kA 3
1.8 m

(6 ft.)

14 kA < Short-Circuit Current <20 kA 4
2.5 m

(8 ft)

Note: Apparel that can be expected to be exposed to electrolyte must meet 
both of the following conditions: 

(1) Be evaluated for electrolyte protection in accordance with ASTM F 1296, 
Standard Guide for Evaluating Chemical Protective Clothing; and

(2) Be arc-rated in accordance with ASTM F 1891, Standard Specification 
for Arc Rated and Flame Resistant Rainwear, or equivalent.

Informational Note No.1: : “Short-circuit current,” as used in this table, is determined 
from the dc power system maximum available short-circuit, including the effects of cables and 
any other impedances in the circuit. Power system modeling is the best method to determine 
the available short-circuit current at the point of the arc. Battery cell short-circuit current can be
obtained from the battery manufacturer. See Annex D.5 for the basis for table values and 
alternative methods to determine dc incident energy. Other methods should be used with good 
engineering judgment.
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Informational Note No.2: The methods for estimating the dc arc flash incident energy 
that were used to determine the categories for this table are based on open-air incident energy 
calculations.  Open-air calculations were used because many battery systems and other dc 
process systems are in open areas or rooms.   If the specific task is within in an enclosure, it 
would be prudent to consider additional PPE protection beyond the value shown in this table.   
Research with ac arc flash has shown a multiplier of as much as 3x for arc-in-a-box (508 mm 
[20 in.] cube) versus open air.  Engineering judgment is required when reviewing the specific 
conditions of the equipment and task to be performed, including the dimensions of the 
enclosure and the working distance involved.

Statement of Problem and Substantiation for Public Comment 

This Public Comment was developed by Jim Dollard, Daleep Mohla, Dennis Neitzel, Vince 
Saporita and James White

This revision clarifies that the task "perform infrared thermography......." does not include 
opening of doors or covers.

Additionally this public comment suggests:
(1) that the task row titled "infrared thermography....." be moved within this table below the 
row that addresses opening hinged doors or covers to expose bare energized electrical 
conductors and circuit parts.
(2) add a new task row titled " Perform infrared thermography through an inspection 
window ", with an equipment condition of "Any", with an arc flash hazard condition of " No".
(3) add a new column on left of table 130.7(C)(15)(B)(a) to identify each task with an upper 
case letter beginning with "A"

(1) This relocation places the task " Infrared thermography..." after activities to open doors, 
covers etc. for clarity
(2) the addition of a new row for infrared thermography through an inspection window 
clarifies that no arc flash hazard exists.
(3) the addition of a new column to identify tasks within this table will enhance usability. 
The addition of " restricted approach boundary but not less than 12 inches(300 mm)" is 
added to provide a prescriptive limitation to correlate with table 130.7(C)(15)(A)(a). 

Submitter Information Verification 

Submitter Full Name: Daleep Mohla

Organization: DCM Electrical Consulting Serv

Submittal Date: Wed Apr 17 11:20:10 EDT 2013

Copyright Assignment

I, Daleep Mohla, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Daleep Mohla, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 16-NFPA 70E-2013 [ Section No. 130.7(D)(1) ] 

(1)  Insulated Tools and Equipment.
Employees shall use insulated tools or handling equipment, or both, when 
working inside the restricted the limited approach boundary of exposed
energized electrical conductors or circuit parts where tools or handling
equipment might make accidental contact. Insulated tools shall be protected 
from damage to the insulating material.

Informational Note: See 130.4(B), Shock Protection Boundaries.

(a) Requirements for Insulated Tools. The following requirements shall 
apply to insulated tools:

(1) Insulated tools shall be rated for the voltages on which they are 
used.

(2) Insulated tools shall be designed and constructed for the 
environment to which they are exposed and the manner in which 
they are used.

(3) Insulated tools and equipment shall be inspected prior to each use. 
The inspection shall look for damage to the insulation or damage 
that can limit the tool from performing its intended function or could 
increase the potential for an incident (e.g., damaged tip on a
screwdriver).

(b) Fuse or Fuseholder Handling Equipment. Fuse or fuseholder handling 
equipment, insulated for the circuit voltage, shall be used to remove or 
install a fuse if the fuse terminals are energized.

(c) Ropes and Handlines. Ropes and handlines used within the limited 
approach boundary of exposed energized electrical conductors or circuit 
parts operating at 50 volts or more, or used where an electrical hazard 
exists, shall be nonconductive.

(d) Fiberglass-Reinforced Plastic Rods. Fiberglass-reinforced plastic rod 
and tube used for live-line tools shall meet the requirements of 
applicable portions of electrical codes and standards dealing with 
electrical installation requirements. 

Informational Note: For further information concerning electrical 
codes and standards dealing with installation requirements, refer 
to ASTM F 711, Standard Specification for Fiberglass-Reinforced
Plastic (FRP) Rod and Tube Used in Live Line Tools.

(e) Portable Ladders. Portable ladders shall have nonconductive side rails if 
they are used where an employee or ladder could contact exposed 
energized electrical conductors or circuit parts operating at 50 volts or 
more or where an electrical hazard exists. Nonconductive ladders shall 
meet the requirements of ANSI standards for ladders listed in Table
130.7(F).
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(f) Protective Shields. Protective shields, protective barriers, or insulating 
materials shall be used to protect each employee from shock, burns, or 
other electrically related injuries while an employee is working within the 
limited approach boundary of energized conductors or circuit parts that 
might be accidentally contacted or where dangerous electric heating or 
arcing might occur. When normally enclosed energized conductors or
circuit parts are exposed for maintenance or repair, they shall be 
guarded to protect unqualified persons from contact with the energized 
conductors or circuit parts.

(g) Rubber Insulating Equipment. Rubber insulating equipment used for 
protection from accidental contact with energized conductors or circuit 
parts shall meet the requirements of the ASTM standards listed in Table 
130.7(F).

(h) Voltage-Rated Plastic Guard Equipment. Plastic guard equipment for 
protection of employees from accidental contact with energized 
conductors or circuit parts, or for protection of employees or energized 
equipment or material from contact with ground, shall meet the 
requirements of the ASTM standards listed in Table 130.7(F).

(i) Physical or Mechanical Barriers. Physical or mechanical (field-
fabricated) barriers shall be installed no closer than the restricted 
approach boundary distance given in Table 130.4(C)(a) and Table 
130.4(C)(b). While the barrier is being installed, the restricted approach 
boundary distance specified in Table 130.4(C)(a) and Table 130.4(C)
(b) shall be maintained, or the energized conductors or circuit parts shall 
be placed in an electrically safe work condition.

Statement of Problem and Substantiation for Public Comment 

Insulated tools are required to be used by OSHA 1910.335 when "working near."  The 70E 
equivalent term for this concept is the Limited Approach Boundary.  Currently, insulated 
tools are required at 42" when exposed to 208 volts.  Under the new requirement, we do 
not identify a linear distance for requiring these tools using the same 208 volt exposure.  

Related Items from the Public Input Stage for This Document

Related Item

First Revision No. 106-NFPA 70E-2012 [Section No. 130.7(D)(1)]

Submitter Information Verification 

Submitter Full Name: Drake Drobnick

Organization: [ Not Specified ]

Submittal Date: Wed Mar 13 19:55:34 EDT 2013

Copyright Assignment

I, Drake Drobnick, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.
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By checking this box I affirm that I am Drake Drobnick, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 122-NFPA 70E-2013 [ Section No. 130.10 ] 

130.10  Cutting or Drilling.
Before cutting or drilling into equipment, floors, walls or structural elements 
where a risk likelihood of contacting energized electrical lines or parts exists, 
the employer shall perform a risk assessment to: 

(1) identify and mark the location of conductors, cables, raceways, or 
equipment;

(2) create an electrically safe work condition; and

(3) identify safe work practices and personal protective equipment to be
used

Statement of Problem and Substantiation for Public Comment 

The First Revision should have rendered the phrase “a risk of” to “a likelihood of” to be 
consistent with other First Revisions such as FR-19 (Section 100 Boundary, Restricted 
Approach) and FR-72 (Section 130.2).

Submitter Information Verification 

Submitter Full Name: Mike Doherty

Organization: Powertel Utilities Contractors

Affilliation: CSA Z462 Technical Committee

Submittal Date: Wed Apr 24 13:35:48 EDT 2013

Copyright Assignment

I, Mike Doherty, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Mike Doherty, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 156-NFPA 70E-2013 [ Section No. 200.1 ] 

200.1  Scope.
Chapter 2 addresses the requirements that follow. 

(1) Chapter 2 covers practical safety-related maintenance requirements for 
electrical equipment and installations in workplaces as included in 0.1.2. 
These requirements identify only that maintenance directly associated 
with employee safety.

(2) Chapter 2 does not prescribe specific maintenance methods or testing 
procedures. It is left to the employer to choose from the various 
maintenance methods available to satisfy the requirements of Chapter 
2. 

Informational Note: Common industry practice is to apply local
indication as to the date and overall condition of specific devices 
that have been tested and maintained in the field. The local 
indication provides the employee immediate indication of last 
maintenance date and if the tested device or system was found 
acceptable on the date of test. This local information can assist 
the employee in the assessment of overall electrical equipment 
maintenance status.

(3) For the purpose of Chapter 2, maintenance shall be defined as 
preserving or restoring the condition of electrical equipment and 
installations, or parts of either, for the safety of employees who work 
where exposed to electrical hazards. Repair or replacement of individual 
portions or parts of equipment shall be permitted without requiring 
modification or replacement of other portions or parts that are in a safe 
condition.

Informational Note: Refer to NFPA 70B, Recommended Practice for 
Electrical Equipment Maintenance , and ANSI/NETA MTS-2007, 
Standard for Maintenance Testing Specifications for Electrical Power 
Distribution Equipment and Systems , and IEEE Std 3007.2-2010 
IEEE Recommended Practice for the Maintenance of Industrial and 
Commercial Power Systems for guidance on maintenance frequency, 
methods, and tests.

Statement of Problem and Substantiation for Public Comment 

This comment deletes the new informational note added by the technical committee in 
FR#154 and relocates it to 205.4, a more appropriate section.  See companion public 
comment #154 which adds the informational note to 205.4.

Related Items from the Public Input Stage for This Document

Related Item

First Revision No. 154-NFPA 70E-2012 [Section No. 200.1]

Submitter Information Verification 
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Submitter Full Name: Louis Barrios

Organization: [ Not Specified ]

Affilliation: American Petroleum Institute

Submittal Date: Sun Apr 28 13:00:57 EDT 2013

Copyright Assignment

I, Louis Barrios, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Louis Barrios, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 94-NFPA 70E-2013 [ Section No. 200.1 ] 

200.1  Scope.
Chapter 2 addresses the requirements that follow. 

(1) Chapter 2 covers practical safety-related maintenance requirements for 
electrical equipment and installations in workplaces as included in 0.1.2. 
These requirements identify only that maintenance directly associated 
with employee safety.

(2) Chapter 2 does not prescribe specific maintenance methods or testing 
procedures. It is left to the employer to choose from the various 
maintenance methods available to satisfy the requirements of Chapter 
2. 

Informational Note: Common industry practice is to apply local
indication as to the date and overall condition of specific devices 
that have been tested and maintained in the field. The local 
indication provides the employee immediate indication of last 
maintenance date and if the tested device or system was found 
acceptable on the date of test. This local information can assist 
the employee in the assessment of overall electrical equipment 
maintenance status.

(3) For the purpose of Chapter 2, maintenance shall be defined as 
preserving or restoring the condition of electrical equipment and 
installations, or parts of either, for the safety of employees who work 
where exposed to electrical hazards. Repair or replacement of individual 
portions or parts of equipment shall be permitted without requiring 
modification or replacement of other portions or parts that are in a safe 
condition.

Informational Note: Refer to NFPA 70B, Recommended Practice for 
Electrical Equipment Maintenance , and ANSI/NETA MTS-2007, 
Standard for Maintenance Testing Specifications for Electrical Power 
Distribution Equipment and Systems , and IEEE Std 3007.2-2010 
IEEE Recommended Practice for the Maintenance of Industrial and 
Commercial Power Systems for guidance on maintenance frequency, 
methods, and tests.

Statement of Problem and Substantiation for Public Comment 

This Public Comment was developed by Jim Dollard, Daleep Mohla, Dennis Neitzel, Vince 
Saporita and James White.
The Informational note has been relocated to  205.3.. This Informational note is better 
located  with the general maintenance requirements in 205.3.

Submitter Information Verification 

Submitter Full Name: Daleep Mohla

Organization: DCM Electrical Consulting Serv

Submittal Date: Tue Apr 16 16:58:31 EDT 2013

Copyright Assignment
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I, Daleep Mohla, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Daleep Mohla, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 22-NFPA 70E-2013 [ Section No. 205.2 ] 

205.2  Single-Line Diagram.
A single-line diagram , where provided for the electrical system, shall be 
maintained in a legible condition and shall be kept current.

Statement of Problem and Substantiation for Public Comment 

All industrial facitlies should have current and legible single-line diagrams of the electrical 
systems in that location. NFPA70E states that Single-Line diagrams should be referred to 
to "where provided".  This is nothing more than an escape clause for those facilities that do 
not maintain or update their single-line diagrams.  By mandating a current single-line 
diagram, you not only add a method to document electrical sources, but you also add a 
means of audit for changes in the electrical system.  If you require that the Arc Flash Study 
is reviewed at a maximum interval of every 5 years, how do you document the changes 
that have occured within that facility over the preceeding 5 years? From memory? We all 
know that simply does not work. If you do not document your changes of the electrical 
system as they occur, there is a high probablity they will never be documented. If they are 
not documented, how do you update them every 5 years? Do you do a complete study of 
the enitre facility again, just so you can find all the changes that were made in the previous 
5 years? Also, how can you do effective pre-work planning without an updated single-line 
diagram? How do you document the discussion of the work to be done or changes to be 
made? How do you audit the planning after the fact? Let's put some teeth into what we are 
really asking our electrical people to do. Not mandating an accurate, current, legible single 
line diagram is simply a cop-out.

Submitter Information Verification 

Submitter Full Name: Martin Davis

Organization: Shaw Industries

Submittal Date: Mon Mar 18 11:16:44 EDT 2013

Copyright Assignment

I, Martin Davis, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Martin Davis, and I agree to be legally bound by the above Copyright 
Assignment and the terms and conditions contained therein. I understand and intend that, by checking this box, 
I 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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Public Comment No. 203-NFPA 70E-2013 [ Section No. 205.3 ] 

205.3  General Maintenance Requirements.
Electrical equipment shall be maintained in accordance with manufacturers' 
instructions or industry consensus standards to reduce the risk associated 
with failure. The equipment owner or the owner's designated representative 
shall be responsible for maintenance of the electrical equipment and
documentation.

Statement of Problem and Substantiation for Public Comment 

The term "owner" could be ambiguous.  For example, on a military reservation the 
equipment owner is the taxpayer.  The proposed wording will allow responsibility to be 
transferred through legally binding contracts to another entity.  The proposed language is 
consistent similar applications in other NFPA documents such as NFPA 72.

Submitter Information Verification 

Submitter Full Name: Bobby Gray

Organization: Hoydar/Buck, Inc.

Submittal Date: Thu May 02 16:41:19 EDT 2013

Copyright Assignment

I, Bobby Gray, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Bobby Gray, and I agree to be legally bound by the above Copyright 
Assignment and the terms and conditions contained therein. I understand and intend that, by checking this box, 
I 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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Public Comment No. 217-NFPA 70E-2013 [ Section No. 205.3 ] 

205.3  General Maintenance Requirements.
Electrical equipment shall be maintained in accordance with manufacturers' 
instructions or industry consensus standards to reduce the risk of failure and 
the subsequent exposure of employees to electrical hazards associated with 
failure.  The equipment owner shall be responsible for maintenance of the 
electrical equipment and documentation.

Statement of Problem and Substantiation for Public Comment 

The original language was clear.  Once again we are losing sight of the hazards and 
fosucing on risk.  We eliminate hazards and we evaluate the acceptable level of risk.  
There is a difference.  If all we talk about is risk then people will begin to forget about 
hazards and being exposed to them.  

Submitter Information Verification 

Submitter Full Name: Danny Liggett

Organization: The DuPont Company, Inc.

Affilliation: Self

Submittal Date: Fri May 03 14:32:01 EDT 2013

Copyright Assignment

I, Danny Liggett, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

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

Page 507 of 576National Fire Protection Association Report

5/13/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...

Page 540 of 621



Public Comment No. 95-NFPA 70E-2013 [ Section No. 205.3 ] 

205.3  General Maintenance Requirements.
Electrical equipment shall be maintained in accordance with manufacturers' 
instructions or industry consensus standards to reduce the risk associated 
with failure. The equipment owner shall be responsible for maintenance of 
the electrical equipment and documentation.

Informational Note: Common industry practice is to apply test or calibration 
decals to equipment to indicate the test or calibration date and overall 
condition of equipment that has been tested and maintained in the field. 
These decals provide the employee immediate indication of last maintenance 
date and if the tested device or system was found acceptable on the date of 
test. This local information can assist the employee in the assessment of 
overall electrical equipment maintenance status.

Statement of Problem and Substantiation for Public Comment 

This Public Comment was developed by Jim Dollard, Daleep Mohla, Dennis Neitzel, Vince 
Saporita and James White.
This information note is relocated from 200.1. See FR 154.
The Informational note has been modified to correlate terminology with NFPA 70B-2013 
section 11.27.

Submitter Information Verification

Submitter Full Name: Daleep Mohla

Organization: DCM Electrical Consulting Serv

Submittal Date: Tue Apr 16 17:13:54 EDT 2013

Copyright Assignment

I, Daleep Mohla, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Daleep Mohla, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 154-NFPA 70E-2013 [ Section No. 205.4 ] 

205.4  Overcurrent Protective Devices.
Overcurrent protective devices shall be maintained in accordance with the 
manufacturers’ instructions or industry consensus standards. Maintenance, 
tests, and inspections shall be documented.

(1)
Informational Note: Common industry practice is to apply local
indication as to the date and overall condition of specific devices that 
have been tested and maintained in the field. The local indication 
provides the employee immediate indication of last maintenance date 
and if the tested device or system was found acceptable on the date of 
test. This local information can assist the employee in the assessment 
of overall electrical equipment maintenance status.

Statement of Problem and Substantiation for Public Comment 

While I support the informational note that was added by the technical committee in 
FR#154, it is in the wrong location.  This comment relocates the informational note to a 
more appropriate section, 205.4.  The informational note is not appropraite in the scope 
section of 200.1.   Refer to companion comment that deletes the informational note from 
200.1

Related Items from the Public Input Stage for This Document

Related Item

First Revision No. 154-NFPA 70E-2012 [Section No. 200.1]

Submitter Information Verification 

Submitter Full Name: Louis Barrios

Organization: [ Not Specified ]

Submittal Date: Sun Apr 28 12:52:03 EDT 2013

Copyright Assignment

I, Louis Barrios, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Louis Barrios, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 47-NFPA 70E-2013 [ Section No. 210.5 ] 

210.5  Protective Devices.
Protective devices shall be maintained to adequately withstand or interrupt 
available fault current.

Informational Note: Improper or inadequate maintenance can result in
increased opening time of the overcurrent protective device, thus 
increasing the incident energy.
Informational Note: 

Failure to properly maintain protective devices can have an adverse 
effect on the incident energy values.

FR No. 163 has not been included in this First Draft.  It is shown 
below

210.5 Protective Devices

Protective devices shall be maintained to adequately withstand or 
safely interrupt available fault current.

Informatinal Note

Improper of inadequate maintenance can result in increased opening 
time of the overcurrent protective device, thus increasing the incident
energy.

Statement of Problem and Substantiation for Public Comment 

This is an obvious oversight and the inclusion of FR-163 would recify the oversight

Submitter Information Verification 

Submitter Full Name: James White

Organization: Shermco Industries, Inc.

Affilliation: NETA

Submittal Date: Thu Mar 28 07:55:01 EDT 2013

Copyright Assignment

I, James White, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am James White, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 143-NFPA 70E-2013 [ Section No. 310.5(C)(1) ] 

(1)  Arc Flash Hazard Analysis Procedure. Risk Assessment
Each task performed in the electrolytic cell line working zone shall be 
analyzed for the likelihood of arc flash injury. If there is a likelihood of 
personal injury, appropriate measures shall be taken to protect persons 
exposed to the arc flash hazards, including one or more of the following: 

(1) Providing appropriate personal protective equipment [see 310.5(D)(2)]
to prevent injury from the arc flash hazard.

(2) Altering work procedures to reduce the likelihood of occurrence of an 
arc flash incident.

(3) Scheduling the task so that work can be performed when the cell line is
de-energized.

Statement of Problem and Substantiation for Public Comment 

"Arc Flash Hazard Analysis Procedure" should be changed to "Arc Flash Risk Assessment" 
in order to be consistent with other actions taken in the Standard.

Related Items from the Public Input Stage for This Document

Related Item

First Revision No. 90-NFPA 70E-2012 [Section No. 310.5(C)(1)]

Submitter Information Verification 

Submitter Full Name: Louis Barrios

Organization: [ Not Specified ]

Submittal Date: Sun Apr 28 11:35:44 EDT 2013

Copyright Assignment

I, Louis Barrios, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Louis Barrios, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 49-NFPA 70E-2013 [ Section No. 320.1 ] 

320.1  Scope.
This article covers electrical safety requirements for the practical
safeguarding of employees while working with exposed stationary storage
batteries that exceed 50 60 volts, nominal .

Informational Note: For additional information on best practices for 
safely working on stationary batteries, see the following documents: 

(1) NFPA 1, Fire Code, 2009 Chapter 52, Stationary Storage Battery 
Systems

(2) NFPA 70, National Electrical Code, Article 480, Storage
Batteries, 2011

(3) IEEE Std. 450, IEEE Recommended Practice for Maintenance, 
Testing, and Replacement of Vented Lead-Acid Batteries for 
Stationary Applications, 2002

(4) IEEE Std. 937, Recommended Practice for Installation and 
Maintenance of Lead-Acid Batteries for Photovoltaic Systems, 
2007

(5) IEEE 1106, IEEE Recommended Practice for Installation,
Maintenance, Testing, and Replacement of Vented Nickel-
Cadmium Batteries for Stationary Applications, 2005

(6) IEEE 1184, IEEE Guide for Batteries for Uninterruptible Power 
Supply Systems, 2006

(7) IEEE 1188, IEEE Recommended Practice for Maintenance, 
Testing, and Replacement of Valve Regulated Lead-Acid (VRLA) 
Batteries for Stationary Applications, 2005

(8) IEEE Standard 1657, Recommended Practice for Personnel
Qualifications for Installation and Maintenance of Stationary 
Batteries, 2009

(9) OSHA 29 CFR 1910.305(j)(7), “Storage batteries”

(10) OSHA 29 CFR 1926.441, “Batteries and battery charging”

(11) DHHS (NIOSH) Publication No. 94-110, Applications Manual for 
the Revised NIOSH Lifting Equation, 1994

Statement of Problem and Substantiation for Public Comment 

Presently there is confusion regarding the battery voltage at which electrical safety 
requirements become applicable.  The confusion appears to arise over the interpretation of 
the term “nominal”.  Stationary batteries operate at various voltage levels, depending upon 
their operating state.  For example, a string of lead acid cells may operate at 51.8 volts 
under float conditions, 52.8 when charging, and 48 volts or less under discharge 
conditions.  To accommodate this variation in voltage, the term “nominal” is applied, 
indicating that the voltage may be more or less than the stated number, e.g. 50 volts, 
nominal.  However, some AHJs are interpreting the requirement as absolute, i.e., anything 
over 50 volts is subject to the requirements of Article 320.  Increasing the voltage level to 
60 volts at which the considerations of Article 320 apply will encompass all operating 
voltage levels for a string of stationary storage batteries operating at a nominal 50 volts and 
eliminate any confusion regarding application of requirements and enforcement.
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Submitter Information Verification 

Submitter Full Name: James Brunssen

Organization: Telcordia

Affilliation: Alliance for Telecommunications Industry Solutions (ATIS)

Submittal Date: Mon Apr 01 13:09:17 EDT 2013

Copyright Assignment

I, James Brunssen, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am James Brunssen, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 123-NFPA 70E-2013 [ Section No. 320.3(A)(1) ] 

(1)  Battery Risk Assessment.
Prior to any work on a battery system, a risk assessment shall be performed 
to determine identify the chemical, electrical shock , and arc flash hazards 
and assess the risks associated with the type of task tasks to be performed.

Statement of Problem and Substantiation for Public Comment 

Consistency with the rest of the document and risk assessment principles: Arc flash 
hazards and shock hazards are identified; risk is assessed.

Submitter Information Verification 

Submitter Full Name: Mike Doherty

Organization: Powertel Utilities Contractors

Affilliation: CSA Z462 Technical Committee

Submittal Date: Wed Apr 24 13:38:46 EDT 2013

Copyright Assignment

I, Mike Doherty, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Mike Doherty, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 63-NFPA 70E-2013 [ Section No. 320.3(A)(4) ] 

(4)  Abnormal Battery Conditions.
Instrumentation that provides alarms for early warning of abnormal conditions 
of battery operation, if present, shall be tested annually.

Informational Note: Battery monitoring systems typically include alarms for such 
conditions as overvoltage, undervoltage, overcurrent, ground fault, and overtemperature. The 
type of conditions monitored will vary depending upon the battery technology. One source of 
guidance on monitoring battery systems is IEEE 1491,Informational Note: Guide
for the Selection and Use of Battery Monitoring Equipment in Stationary
Applications .

Statement of Problem and Substantiation for Public Comment 

Editorial change.   The header "Informational Note" was misplaced and the title of the 
referenced document should have been in italics.  

Submitter Information Verification 

Submitter Full 
Name: STEPHEN MCCLUER

Organization: Schneider Electric IT Corp

Affilliation: 

This comment is submitted on behalf of the IEEE Stationary Battery 
Committee Codes Working Group, whose members include 
representatives of AT&T; BAE Batteries; C&D Technologies; Century Link; 
DCM Electrical Consulting; Eaton Corporation; Enersys Battery; Emerson 
Electric; Interstate Battery; Dan McMenamin Associates; Schneider 
Electric; Southern California Edison; Telcordia/Ericsson; TPI Engineering; 
and TVA.

Submittal 
Date: 

Mon Apr 08 15:29:22 EDT 2013

Copyright Assignment

I, STEPHEN MCCLUER, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and 
authority to enter into this copyright assignment.

By checking this box I affirm that I am STEPHEN MCCLUER, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 124-NFPA 70E-2013 [ Section No. 320.3(A)(5) ] 

(5)  Warning Signs.
The following warning signs or labels 
Signs shall be 

posted in appropriate locations: Electrical hazard warnings indicating the 
shock hazard due to the battery voltage and the arc flash and thermal 
hazards due to the prospective short-circuit current 
provided in a conspicuous location at all points of access to the battery room 
or battery enclosure. Signs shall include the following warnings:

(a) Shock hazards;

(b) Arc flash hazards;

(c) Thermal hazards;

(d) Potential presence of explosive gas (when applicable to the battery type);

(e) Chemical hazards;

(f) Prohibiting open flame or smoking;

(g) The need for personnel to use personal and other protective equipment 
appropriate to the approach boundary for the battery; and

(h) Prohibiting access to unauthorized personnel.

Informational Note No. 1: 

Because internal resistance, prospective short-circuit current, or both are not 
always provided on battery container labels or data sheets, and because 
many variables can be introduced into a battery layout, the battery 
manufacturer should be consulted for accurate data. Variables can include, 
but are not limited to, the following:

(1) Series connections

(2) Parallel connections

(3) Charging methodology

(4) Temperature

(5) Charge status

(6) dc distribution cable size and length

Informational Note No. 2: 

See 130.5(C) for requirements for equipment labeling.

Chemical hazard warnings, applicable to the worst case when multiple 
battery types are installed in the same space, indicating the following: 

•

(1) Potential presence of explosive gas (when applicable to the battery 
type)

(2) Prohibition of open flame and smoking

(3) Danger of chemical burns from the electrolyte (when applicable to the 
battery type)
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Notice for personnel to use and wear protective equipment and apparel 
appropriate to the hazard for the battery 

•

Notice prohibiting access to unauthorized personnel•

Statement of Problem and Substantiation for Public Comment 

This Public Comment does not change the requirements of this section.  The Comment 
seeks to reorganize the section to enhance clarity and usability.

Submitter Information Verification 

Submitter Full Name: Mike Doherty

Organization: Powertel Utilities Contractors

Affilliation: CSA Z462 Technical Committee

Submittal Date: Wed Apr 24 13:47:00 EDT 2013

Copyright Assignment

I, Mike Doherty, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Mike Doherty, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 179-NFPA 70E-2013 [ Section No. 320.3(A)(5) ] 

(5)  Warning Signs.
The following warning signs or labels shall be posted in appropriate locations:

(1) Electrical hazard warnings indicating the shock hazard due to the 
battery voltage and voltage , the arc flash and thermal hazards due to 
the prospective short-circuit current, and thermal hazards. 

Informational Note No.1: Because internal resistance, 
prospective short-circuit current, or both are not always provided 
on battery container labels or data sheets, and because many 
variables can be introduced into a battery layout, the battery 
manufacturer should be consulted for accurate data. Variables 
can include, but are not limited to, the following: 

(1) Series connections

(2) Parallel connections

(3) Charging methodology

(4) Temperature

(5) Charge status

(6) dc distribution cable size and length

Informational Note No.2: See 130.5(C) for requirements for equipment
labeling.

(2) Chemical hazard warnings, applicable to the worst case when multiple 
battery types are installed in the same space, indicating the following: 

a. Potential presence of explosive gas (when applicable to the battery 
type)

b. Prohibition of open flame and smoking

c. Danger of chemical burns from the electrolyte (when applicable to 
the battery type)

(3) Notice for personnel to use and wear protective equipment and apparel 
appropriate to the hazard for the battery

(4) Notice prohibiting access to unauthorized personnel

Statement of Problem and Substantiation for Public Comment 

The revised wording will clarify that  Arc flash hazard ,not thermal hazards,  are  based on 
prospective short circuit current.

Submitter Information Verification 

Submitter Full Name: Daleep Mohla

Organization: DCM Electrical Consulting Serv

Submittal Date: Sun Apr 28 20:39:28 EDT 2013
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Copyright Assignment

I, Daleep Mohla, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Daleep Mohla, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 17-NFPA 70E-2013 [ Section No. 320.3(B) ] 

(B)  Electrolyte Hazards.
(1)  Battery Activities That Include Handling of Liquid Electrolyte.

The following protective equipment shall be available to employees 
performing any type of service on a battery with liquid electrolyte: 

Goggles or 

(1) Chemical goggles and arc rated face shield appropriate for 
the electrical hazard and the chemical hazard

(2) Gloves and aprons appropriate for the chemical hazards

(3) Portable or stationary eye wash facilities within the work 
area that are capable of 15 minutes duration of drenching or 
flushing of the eyes and body 

Information Note: Guidelines for the use and 
maintenance of eye wash facilities for vented 
batteries in nontelecom environments can be found 
in ANSI Z358.1.

(2)  Activities That Do Not Include Handling of Electrolyte.
Employees performing any activity not involving the handling 
of electrolyte shall wear safety glasses.

Informational Note: Battery maintenance activities 
usually do not involve handling electrolyte. Batteries with 
solid electrolyte (such as most lithium batteries) or 
immobilized electrolyte (such as valve-regulated lead 
acid batteries) present little or no electrolyte hazard. 
Most modern density meters expose a worker to a 
quantity of electrolyte too minute to be considered 
hazardous, if at all. Such work would not be considered 
handling electrolyte. However, if specific gravity readings
are taken using a bulb hydrometer, the risk of exposure 
is higher – this could be considered to be handling 
electrolyte, and the requirements of 320.3(B)(1) would
apply.
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Statement of Problem and Substantiation for Public Comment 

Document clarity.

Related Items from the Public Input Stage for This Document

Related Item
First Revision No. 99-NFPA 70E-2012 [Section No. 320.3(B)]

Submitter Information Verification 
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enter into this copyright assignment.

By checking this box I affirm that I am Drake Drobnick, and I agree to be legally bound by the above 
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same legal force and effect as a handwritten signature
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Public Comment No. 125-NFPA 70E-2013 [ Section No. 320.3(B)(1) ] 

(1)  Battery Activities That Include Handling of Liquid Electrolyte.
The following protective equipment shall be available to employees 
performing any type of service on a battery with liquid electrolyte: 

(1) Goggles or face shield appropriate for the electrical hazard and the 
chemical hazard

(2) Gloves and aprons appropriate for the chemical hazards

(3) Portable or stationary eye wash facilities and shower equipment within 
the work area that are is capable of 15 minutes duration of drenching 
or flushing of the eyes and body for the duration necessary to neutralize 
the hazard.

Information Note 1 : Guidelines for the use and maintenance of 
eye wash facilities for vented batteries in nontelecom 
environments can be found in ANSI Z358.1.
Information Note 2: The duration of the drenching or flushing of 
the eyes and body should be obtained from the electrolyte 
manufacturer or the battery manufacturer.

Statement of Problem and Substantiation for Public Comment 

Revise for consistency with ANSI/ISEA Z358.1, American National Standard for 
Emergency Eyewash and Shower Equipment and with the rest of the requirement for 
“drenching or flushing of the eyes and body.” 
The duration of the flushing should be specified by the electrolyte manufacturer or the 
battery manufacturer.

Submitter Information Verification 

Submitter Full Name: Mike Doherty

Organization: Powertel Utilities Contractors

Affilliation: CSA Z462 Technical Committee

Submittal Date: Wed Apr 24 13:52:51 EDT 2013

Copyright Assignment
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Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I am creating an electronic signature that will, upon my submission of this form, have the 
same legal force and effect as a handwritten signature 

Page 523 of 576National Fire Protection Association Report

5/13/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...

Page 556 of 621



Public Comment No. 177-NFPA 70E-2013 [ Section No. 320.3(B)(1) ] 

(1)  Battery Activities That Include Handling of with Liquid Electrolyte.
The following protective equipment shall be available to employees 
performing any type of service on a battery with liquid electrolyte: 

(1) Goggles or face Goggles and  face shield appropriate for the electrical 
hazard and the chemical hazard

(2) Gloves and aprons appropriate for the chemical hazards

(3) Portable or stationary eye wash facilities within the work area that are 
capable of 15 minutes duration of drenching or flushing of the eyes and 
body 

Information Note: Guidelines for the use and maintenance of 
eye wash facilities for vented batteries in nontelecom 
environments can be found in ANSI Z358.1.

Statement of Problem and Substantiation for Public Comment 

Batteries with liquid electrolyte present a chemical hazard even if activities do not include 
handling of electrolyte. For example tightening of connections does not include handling of 
electrolyte but still present a chemical hazard if a short circuit happens resulting in rupture 
of battery enclosure resulting in spewing of corrosive chemical electrolyte.
Both eye and face protection is required when doing any work on the batteries with liquid 
electrolyte. Goggles only provide eye protection. Face shield is required for the protection 
of face from the electrolyte.

Submitter Information Verification 
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Submittal Date: Sun Apr 28 20:22:35 EDT 2013

Copyright Assignment

I, Daleep Mohla, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and 
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in any publication of the NFPA in which this Public Comment in this or another similar or derivative form is 
used. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
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By checking this box I affirm that I am Daleep Mohla, and I agree to be legally bound by the above 
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Public Comment No. 178-NFPA 70E-2013 [ Section No. 320.3(B)(2) ] 

(2)  Activities That Do Not Include Handling of Electrolyte.
Employees performing any activity not involving the handling of electrolyte 
shall wear safety glasses

Batteries without Liquid  Electrolyte.
.

Informational Note: Battery maintenance activities usually do not 
involve handling electrolyte. Batteries with solid electrolyte (such as most lithium 

batteries) or immobilized electrolyte (such as valve-regulated lead acid
batteries) electrolyte  present little or no electrolyte hazard. Most modern density 
meters expose a worker to a quantity of electrolyte too minute to be considered hazardous, if at 

all. Such work would not be considered handling electrolyte. However, if specific 
gravity readings are taken using a bulb hydrometer, the risk of 
exposure is higher – this could be considered to be handling electrolyte, 
and the requirements of 320.3(B)(1) would apply.

The following protective equipment shall be available to employees 
performing

any type of service on a  battery without liquid electrolyte:

(1) Goggles and face shield appropriate for the electrical hazard

(2) Gloves appropriate for the electrical hazards

(3) Protective clothing appropriate for electrical hazard

Statement of Problem and Substantiation for Public Comment 

Electrical shock and arc flash hazards are still present even in batteries without liquid 
electrolyte. Employees need adequate PPE for protection against electrical shock and arc 
flash hazards. Safety goggles and arc rated face shields are both needed for eye and face 
protection from arc flash hazards

Submitter Information Verification 
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Copyright Assignment
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full rights in copyright in this Public Comment (including both the Proposed Change and the Statement of
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in any publication of the NFPA in which this Public Comment in this or another similar or derivative form is 
used. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
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Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
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Public Comment No. 126-NFPA 70E-2013 [ Section No. 330.3(B) ] 

(B)  Scope of Training.
The training shall include, but is not limited to, the following: 

(1) Familiarization with laser principles of operation, laser types, and laser 
emissions

(2) Laser safety, including the following: 

a. System operating procedures

b. Hazard identification, risk assessment, and risk control procedures

c. Need for personnel protection

d. Accident reporting procedures

e. Biological effects of the laser upon the eye and the skin

f. Electrical and other hazards associated with the laser equipment, 
including the following:

i. High voltages (>1 kV) and stored energy in the capacitor 
banks

ii. Circuit components, such as electron tubes, with anode 
voltages greater than 5 kV emitting X-rays

iii. Capacitor bank explosions

iv. Production of ionizing radiation

v. Poisoning from the solvent or dye switching liquids or laser 
media

vi. High sound intensity levels from pulsed lasers

Statement of Problem and Substantiation for Public Comment 

Consistency with risk assessment revisions made in the rest of the document: Risk 
assessment included hazard identification.
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checking this box, I am creating an electronic signature that will, upon my submission of this form, have the 
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Public Comment No. 127-NFPA 70E-2013 [ Section No. 340.5 ] 

340.5  Effects of Electricity on the Human Body.
The employer and employees shall be aware of the following hazards 
associated with power electronic equipment. 

(1) Results Effects of Power Frequency Current . 

a. At 0.5 mA, shock is perceptible.

b. At 10 mA, a person may not be able to voluntarily let go of an 
energized electrical conductor or circuit part.

c. At about 40 mA, the shock, if lasting for 1 second or longer, can be 
fatal due to ventricular fibrillation.

d. Further increasing current leads to burns and cardiac arrest.

(2) Results Effects of Direct Current . 

a. A dc current of 2 mA is perceptible.

b. A dc current of 40 mA is considered the threshold of the let-go 
current.

(3) Results Effects of Voltage. A voltage of 30 V rms, or 60 V dc, is 
considered safe, except when the skin is broken. The internal body
resistance can be as low as 500 ohms, so fatalities can occur.

(4) Results Effects of Short Contact. 

a. For contact less than 0.1 second and with currents just greater 
than 0.5 mA, ventricular fibrillation can occur only if the shock is in 
during a vulnerable part of the cardiac cycle.

b. For contact of less than 0.1 second and with currents of several 
amperes, ventricular fibrillation can occur if the shock is in during 
a vulnerable part of the cardiac cycle.

c. For contact of greater than 0.8 second and with currents just 
greater than 0.5 A, cardiac arrest (reversible) can occur.

d. For contact greater than 0.8 second and with currents of several 
amperes, burns and death are probable.

(5) Results Effects of Alternating Current at Frequencies Above 100 Hz. 
When the threshold of perception increases from 10 kHz to 100 kHz, the 
threshold of let-go current increases from 10 mA to 100 mA.

(6) Effects of Waveshape. Contact with voltages from phase controls 
usually causes effects between those of ac and dc sources.

(7) Effects of Capacitive Discharge. 

a. A circuit of capacitance of 1 μF having a 10kV capacitor charge 
can cause ventricular fibrillation.

b. A circuit of capacitance of 20 μF having a 10kV capacitor charge 
can be dangerous and probably will cause ventricular fibrillation.

Statement of Problem and Substantiation for Public Comment 
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Enhance clarity and provide consistency with the main section title and the titles of 
subsections (6) and (7).
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Public Comment No. 18-NFPA 70E-2013 [ Section No. C.1.2.2 ] 

C.1.2.2  
For a person to cross the limited approach boundary and enter the limited 
space, a person should meet the following criteria:

(1) Be qualified to perform the job/task

(2) Have a plan that identifies Identify the hazards and associated risks 
with the tasks to be performed

(3) Use Insulated Tools

Statement of Problem and Substantiation for Public Comment 

Annexes' provide examples of concepts from the body of the standard.  Annex C describes 
section 130.4.  By including words not found within this section we create additional non-
mandatory requirements that add confusion to the document. C.1.2.2 Item 2: The word 
"plan" has not been defined and section 130.4 contains no requirement to have one and 
should be deleted.  Add Insulated Tools as a line item to this section.

Related Items from the Public Input Stage for This Document

Related Item

First Revision No. 134-NFPA 70E-2012 [Annex C]

First Revision No. 134-NFPA 70E-2012 [Annex C]
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Public Comment No. 36-NFPA 70E-2013 [ Section No. D.1 ] 

D.1  Introduction.
Annex D summarizes calculation methods available for calculating arc flash 
boundary and incident energy. It is important to investigate the limitations of 
any methods to be used. The limitations of methods summarized in Annex D 
are described in Table D.1.
Table D.1 Limitation of Calculation Methods

Section Source Limitations/Parameters

D.2
Lee, “The Other Electrical 
Hazard: Electrical Arc 
Flash Burns”

Calculates incident energy and arc flash 
boundary for arc in open air;

conservative over 

 overestimates compared to public test data over 600 V 

and

and error becomes

more conservative as 

greater as
voltage
increases

D.3

Doughty, et al., “Predicting 
Incident Energy to Better 
Manage the Electrical Arc
Hazard on 600 V Power 
Distribution Systems”

Calculates incident energy for 
three-phase arc on systems 
rated 600 V and below;
applies to short-circuit 
currents between 16 kA and 
50 kA

D.4
IEEE 1584, Guide for 
Performing Arc Flash 
Calculations

Calculates incident energy 
and arc flash boundary for: 

208 V to 15 kV; three-phase; 
50 Hz to 60 Hz; 700 A to 
106,000 A short-circuit 
current; and 13 mm to 152 
mm conductor gaps

D.5 Doan, “Arc Flash Calculations 
for Exposure to DC Systems”

Calculates incident energy for 
dc systems rated up to 1000 V
dc

D.6
ANSI/IEEE C2 NESC, Section 
410, Table 410-2 and Table 
410-3

Gives incident energy for open 
air phase-to-ground arcs 1 kV 
to 800 kV line-line work.

Statement of Problem and Substantiation for Public Comment 
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Although Annex D is clearly explanatory, for large industrial plants that have open wire 
circuits operating in excess of 15 kV, removing references to NESC suggests that the 
tables in NESC are not as valid as the calculations given in the Annex. Following Annex D, 
this leaves the only available option as using Lee's theoretical calculation which is known to 
overestimate by a large margin even within the raw data supplied with the IEEE 1584 
standard, and the error continues to increase as the voltage increases. The proposed 
change is to update the references to the two tables in NESC (formerly Table 410-1 and 
410-2, now 410-2 and 410-3) and leave the remaining verbiage intact.
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Public Comment No. 64-NFPA 70E-2013 [ Section No. D.5.3 ] 

D.5.3  Short Circuit Current.
The determination of short circuit current is , made by a qualified 
engineer, is necessary in order to use Table 130.7(C)(15)(d) . The arcing 
current is calculated at 50% of the DC short-circuit value. The current that a 
battery will deliver depends on the total resistance impedance of the short-
circuit path . A conservative approach in determining the short-circuit curren 
that the battery will deliver at 25°C is to assume that the maximum available 
short-circuit current is 10 times the 1 minute ampere rating (to 1.75 volts per 
cell at 25°C and the specific gravity of 1.215) of and the design of the 
battery. A more accurate maximum value for the short-circuit current for the
speciific application at the posts of a specific cell/unit can be obtained from 
the battery manufacturer.

References

1. IEEE 946, Recommended Practice for the Design of DC Auxiliary Powers 
Systems for Generating Stations.

Statement of Problem and Substantiation for Public Comment 

The "rule of thumb" proposed by D.5.3 has not been substantiated.  The IEEE Battery 
Codes Working Group could find only one published instance in which it had been used for 
a specific battery (in this case a large vented telecommunications battery).  Attempting to 
use the same rule of thumb for other battery types or sizes (such as a small, high-rate 
VRLA, Nickel Cadmium or Lithium Ion battery) could give completely erroneous 
information, thereby creating a condition that could lead to injury, damage to health, or 
even death.  The only reliable source of information on any battery cell or unit is from the 
battery manufacturer.  A qualified engineer (not a field technician) must  calculate the 
resistance of the entire string of cells, including intercell and intertier connections, 
disconnect devices,  and any other elements present in the short circuit path.

We note that the hazard/risk categories in  Table 130.7(C)(15)(b)  do not harmonize with 
the hazard/risk categories derived from this calculation method.    The result is that people 
can be led to the use of excessively high PPE which can make work almost impossible and 
which can increase the probability of an accident.  
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Public Comment No. 35-NFPA 70E-2013 [ Annex F ] 

Informative Annex  F  Risk Assessment Procedure
This informative annex is not a part of the requirements of this NFPA 
document but is included for informational purposes only.
F.1  Risk Assessment (General).
This informative annex provides guidance regarding a qualitative approach 
for risk assessment, including risk estimation and risk evaluation, which can 
be helpful in determining the protective measures that are required to reduce 
the likelihood of injury or damage to health occurring in the circumstances 
under consideration. To receive the full benefit of completing the risk 
assessment process the relationships between the source or cause of risk 
and the effects of the hierarchy of controls on those causes must be 
understood. This annex is intended to provide guidance. 

Risk assessment are analytical processes consisting of a number of discrete 
steps intended to ensure that hazards are properly identified and analyzed 
with regard to their severity and the likelihood of their occurrence. Once 
hazards have been identified and analyzed, the risk associated with those 
hazards can be estimated using the parameters outlined in F.2.1. 
Appropriate protective measures can then be implemented and evaluated in 
order to determine if adequate risk reduction has been achieved.

Risk assessment include a comprehensive review of the hazards, the 
associated foreseeable tasks, and the protective measures that are required 
in order to maintain a tolerable level of risk, including the following: 

(1) Identifying and analyzing electrical hazards

(2) Identifying tasks to be performed

(3) Documenting hazards associated with each task

(4) Estimating the risk for each hazard/task pair

(5) Determining the appropriate protective measures needed to adequately 
reduce the level of risk

Figure F.1(a) illustrates the steps to be taken and the decisions to be 
considered when performing an electrical work risk assessment. See 110.1 
for a hazard and risk evaluation procedure. Figure F.1(b) illustrates in 
more detail the steps of the risk analysis, assessment, and evaluation
process.

Figure F.1(a) Risk Assessment Process.
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Figure F.1(b) Detailed Risk Assessment Process.

F.1.1  Responsibility.
Electrical system designers, constructors, and users have 
responsibilities for defining and achieving tolerable risk. The supplier
and the user either separately or jointly identify hazards, estimate 
risks, and reduce risks to a tolerable level within the scope of their 
respective work activities. Although the responsibilities of the supplier 
and the user differ over the life cycle of the electrical equipment, each 
entity should use the risk assessment process.

In general, the electrical system supplier is responsible for the 
design, construction, and information for operation and maintenance 
of the electrical system, while the user is responsible for the
operation and maintenance of the electrical system.
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Suppliers and users should involve qualified personnel in meeting 
their respective responsibilities. The supplier and the user should 
ensure compliance with the regulations and standards applicable to 
their work activity. This could include regulations and standards for a 
specific location, a specific application, or both.

F.2  Risk Assessment.
F.2.1  Initial Risk Estimation.

An initial estimation of risk should be carried out for each hazard. Risk 
related to the identified hazard should be derived by using the risk 
parameters that are shown in Figure F.2.1 including the following:

(1) Severity of injury or damage to health (Se)

(2) Likelihood of occurrence of that injury or damage to health, 
which is a function of all of the following: 

(3) Frequency and duration of the exposure of persons to 
the hazard (Fr)

(4) Likelihood of occurrence of a hazardous event (Pr)

(5) Likelihood of avoiding or limiting the injury or damage to 
health (Av)

Figure F.2.1 Elements of Risk.

F.2.2  Parameters Used in Risk Estimation.
In preparation for the risk assessment, parametersare estimated and 
can be entered into Table F.2.5 . These parameters should be 
based on worst-case considerations for the electrical system. 
Different risk reduction strategies can be implemented for each 
hazard. The risk estimation stage is the only one at which hazards 
can be eliminated, thus avoiding the need for additional protective 
measures, such as safeguarding or complementary protective 
measures.

F.2.3  Severity of the Possible Injury or Damage to Health (Se).

Severity of injuries or damage to health can be estimated by taking into 
account reversible injuries, irreversible injuries, and death. Typically, the types 
of hazards to be considered include, but are not limited to, shock and 
electrocution, burns, and impact. Choose the appropriate value of severity 
from Table F.2.3 , based on the consequences of an injury, as follows: 

(1) 8: a fatal or a significant irreversible injury, such that it will be very 
difficult to continue the same work after healing, if at all

(2) 6: a major or irreversible injury, in such a way that it can be possible to 
continue the same work after healing and can also include a severe 
major but reversible injury such as broken limbs
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(3) 3: a reversible injury, including severe lacerations, stabbing, and severe 
bruises, that requires attention from a medical practitioner

(4) 1: a minor injury, including scratches and minor bruises that require 
attention by first aid.

Select the appropriate value for severity of the possible injury or damage to 
health (Se) from Table F.2.3 and insert in the Se column in Table F.2.5 .

Table F.2.3 Severity of the Possible Injury or Damage to Health (Se) 
Classification

Severity of Injury or damage to Health Se Value Irreversible — trauma,
death 8 Permanent — skeletal damage, blindness, hearing loss, third degree 
burns 6 Reversible — minor impact, hearing damage, second degree 
burns 3 Reversible — minor laceration, bruises, first degree burns 1
F.2.4  Likelihood of Occurrence of Injury or Damage to Health.

Each of the three parameters of likelihood of occurrence of injury or 
damage to health (that is, Fr, Pr, and Av) should be estimated 
independently of each other. A worst-case assumption needs to be 
used for each parameter to ensure that the protective measures, 
determined during risk evaluation, will provide adequate risk 
reduction. Generally, the use of a form of hazard/task–based 
evaluation is strongly recommended to ensure that proper 
consideration is given to the estimation of the likelihood of 
occurrence of injury or damage to health.

F.2.4.1  Frequency and Duration of Exposure (Fr).

The following aspects should be considered to determine the level of 
exposure:

(1) Need for access to the hazard zone based on all modes of use; for 
example, normal operation and maintenance 

(2) Nature of access, for example, examination, repair, and 
troubleshooting

It should then be possible to estimate the average interval between exposures 
and, thus, the average frequency of access.

This factor does not include consideration of the failure of the short-circuit 
interruption device(s) or the failure to use the appropriatePPE.

Select the appropriate row for frequency and duration of exposure (Fr) from 
Table F.2.4.1 . Insert the appropriate number under the Fr column in Table
F.2.5 .

Table F.2.4.1 Frequency and Duration of Exposure (Fr) Classification

Frequency of Exposure Fr Value (for Duration > 10 min) ≤ 1 per hour 5 > 1 per 
hour to ≤ 1 per day 5 > 1 per day to ≤ 1 every 2 weeks 4 > 1 every 2 weeks to 
≤ 1 per year 3 > 1 per year 2
F.2.4.2  Likelihood of Occurrence of a Hazardous Event (Pr).

The occurrence of a hazardous event influences the likelihood of the 
occurrence of injury or damage to health. The possibility of the hazardous 
event occurring should describe the likelihood of the event materializing 
during the use or foreseeable misuse, or both, of the electrical system or 
process. Subjectivity may have a substantial impact on the result of the risk 
assessment. The use of subjective information should be minimized as far as 
reasonably practicable.
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The likelihood of occurrence of the hazardous event should be estimated 
independently of other related parameters (Fr and Av) and will typically be 
based on the results of the completed study of the arc flash potential. The 
worst-case scenario should be used for this parameter to ensure that short-
circuit interruption device(s) have, where practicable, been properly selected 
and installed and will provide adequate protection.

Elements of the electrical system that are intended to ensure an intrinsically 
safe design shall be taken into consideration in the determination of the 
likelihood of the hazardous event(s) These can include, but are not limited to, 
the mechanical structure, electrical devices, and electronic controls integral to
the system, the process, or both at the time of the analysis. Types of
components that could contribute to an inherently safe design include, but are
not limited to, current-limiting devices, ground-fault circuit interrupters.

This parameter can be estimated by taking into account the following factors:

(1) The predictability of the performance of component parts of the electrical 
system relevant to the hazard in different modes of use (e.g., normal 
operation, maintenance, fault finding).

At this point in the risk assessment process, the protective effect of any 
personal protective equipment (PPE) and other protective measure should not 
be taken into account. This is necessary in order to estimate the amount of 
risk that will be present if the PPE personal and other protective measures are 
not in place at the time of the exposure. In general terms, it must be 
considered whether the electrical system being assessed has the propensity 
to act in an unexpected manner. The electrical system performance will vary 
from very predictable to not predictable. Unexpected events cannot be 
discounted until it can be clearly demonstrated that the electrical system will 
perform as expected.

Informational Note: Predictability is often linked to the complexity of 
the electrical system and the characteristics of the energy supply.

(2) The specified or foreseeable characteristics of human behavior with 
regard to interaction with the component parts of the machine relevant to the 
hazard, which can be characterized by one or both of the following:

a. Stress (e.g., due to time constraints, work task, perceived damage 
limitation)

b. Lack of awareness of information relevant to the hazard

Human behavior will be influenced by factors such as skills, training, 
experience, and complexity of the machine or the process.

These attributes are not usually directly under the influence of the electrical 
system designer, but a task analysis will reveal activities in which total 
awareness of all issues, including unexpected outcomes, cannot be 
reasonably assumed. “Very high” likelihood of occurrence of a hazardous 
event should be selected to reflect normal workplace constraints and worst-
case considerations. Positive reasons (e.g., well-defined application and a 
high level of user competence) are required for any lower values to be used.

Any required or assumed skills, knowledge, and so forth, should be stated in 
the information for use.

Select the appropriate row for likelihood of occurrence of a hazardous event 
(Pr) from Table F.2.4.2 .

Indicate the appropriate risk level under the Pr column in Table F.2.5 .

Table F.2.4.2 Likelihood of a Hazardous Event (Pr) Classification

Likelihood of a Hazardous Event Pr Value Very 
high 5 Likely 4 Possible 3 Rare 2 Negligible 1
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F.2.4.3  Likelihood of Avoiding or Limiting Injury or Damage to Health 
(Av).

This parameter can be estimated by taking into account aspects of the 
electrical system design and its intended application that can help to avoid or 
limit the injury or damage to health from a hazard, including the following
examples:

(1) Sudden or gradual appearance of the hazardous event; for example, an 
explosion caused by high fault values under short-circuit conditions.

(2) Spatial possibility to withdraw from the hazard.

(3) Nature of the component or system; for example, the use of touch-safe 
components, which reduce the likelihood of contact with energized 
parts. Working in close proximity to high voltage can increase the 
likelihood of personnel being exposed to hazards due to approach to 
live parts.

(4) Likelihood of recognition of a hazard for example, as an electrical 
hazard, a copper bar does not change its appearance, whether it is 
under voltage or not. To recognize the presence of the hazard, an
instrument is needed to establish whether or not electrical equipment is
energized; thus, both inadvertent and intentional contact need to be
considered.

Select the appropriate row for likelihood of avoiding or limiting injury or 
damage to health (Av) from Table F.2.4.3 .

Insert the appropriate value for risk level in the Av column in Table F.2.5 .

Table F.2.4.3 Likelihood of Avoiding or Limiting injury or damage to health 
(Av) Classification

Likelihood of Avoiding or Limiting Injury or Damage to Health AV Value 
Impossible 5 Rare 3 Probable 1
F.2.5  Risk Level and Likelihood of Injury or Damage to Health.

Once the parameters for each hazard under consideration have been entered 
in Table F.2.5 , the information can be used in the first step of the risk 
assessment process as outlined in Figure F.1(a) .

Table F.2.5 Parameters for Determining Risk Levels and Likelihood of Injury 
or Damage to Health (See Figure F.2.1)

Zone No. Hazard Se Fr Pr Av
F.3  Risk Reduction.
F.3.1  Protective Measures.

Once the risk prior to the application of protective measures has 
been estimated, all practicable efforts must be made to reduce the
risk of injury or damage to health. Careful consideration of failure 
modes is an important part of risk reduction. Care should be taken to 
ensure that both technical and behavioral failures, which could result 
in ineffective risk reduction, are taken into account during the risk 
reduction stage of the risk assessment.
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Situations in which hazard elimination cannot be attained typically 
require a balanced approach in order to reduce the likelihood of 
injury or damage to health. For example, the effective control of 
access to an electrical system requires the use of barriers, 
awareness placards, safe operating instructions, qualification and 
training, and PPE personnel protective equipment as required by this 
standard, as well as initial and refresher or periodic training for all 
affected personnel in the area. Engineering controls alone are not 
sufficientto reduce the remaining risk to a tolerable level. Typically, 
all five areas of risk reduction must be implementedto achieve the
desired result. 

Consideration of all five of the itemsin F.3.1.1 through F.3.1.5is 
required to establish an adequate risk reduction strategy.

F.3.1.1  Engineering Controls.
Engineering controls can have a substantial impact on risk. They 
should, where practicable, be considered and analyzed. Typically, 
engineering controls take the form of barriers and other safeguarding 
devices as described in NFPA 70 , National Electrical Code ; IEC 
60204-1 ed 5.1 Consol. with am 1, Safety of Machinery — Electrical 
Equipment of Machines — Part 1: General Requirements; andNFPA 
79, Electrical Standard for Industrial Machinery .

F.3.1.2  Awareness Devices.
Awareness means can be used to complement the effects of 
engineering controls with regard to risk reduction. They should be 
chosen based on the design configuration for each specific
application and their potential effectiveness during foreseen 
interaction. Each design and configuration can require unique 
awareness devices in order to have the desired impact on risk. 
Typically, awareness means take the form of signs, visual alarms, 
audible alarms, and so forth.

F.3.1.3  Procedures.
Procedures and instructions that are required for individual(s) to 
safely interact with the electrical system should be identified. The 
procedures and instructions should include descriptions of the 
hazards, the possible hazardous events, hazardous situations, and 
the protective measures that need to be implemented. Procedures
and instructions should also be used to communicate foreseeable 
misuse of the system that could contribute to an increased level of 
risk. Typically, formal procedures are provided in written form; 
however, in some cases, verbal instruction can be provided. Care 
should be taken in the latter case to ensure that the verbal 
instructions will have the desired impact on risk.

F.3.1.4  Training.
Training, with regard to the proper interaction and for foreseeable 
inappropriate interaction with the electrical system, must be 
completed. The intent of the training is to ensure that all affected 
personnel are able to understand when and how hazardous situations 
can arise and how to best reduce the risk associated with those
situations. Typically, training for individuals interacting with electrical
systems will include technical information regarding hazards, 
hazardous situations, or both as well as information related to 
potential failure modes that could effect risk. This type of training 
generally will be provided by a trainer who has an in-depth 
understanding of electrical system design, as well as experience in 
the field of adult education. Less technical training content could be 
appropriate in situations in which only awareness of electrical hazards
is needed to ensure that unqualified personnel do not interact with the
electrical system.
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F.3.1.5  Personal Protective Equipment (PPE).
The electrical system must be analyzed in order to determine the 
appropriate category ofPPE. Once the appropriate PPE has been 
determined, personnel are required must maintain and use it as 
required in order to ensure that residual risk remains at the desired 
level.

F.4  Risk Evaluation.
F.4.1  Risk Evaluation.

Once the appropriate protective measures described in F.3.1 have 
been applied, the effect of those measures on the elements of risk
(see Figure F.2.1 ) should be taken into account. Each type of 
protective measure could affect one or more of the elements that 
contribute to risk. The effects on riskor on the individual elements of 
risk, should be considered in the final risk estimation. The cumulative 
effect of the final combination of protective measures can then be 
used to estimate the residual risk. Paragraphs F.4.1.1 through 
F.4.1.5 provide a general, nonexhaustive outline that can be used as 
a guide to the final estimation of risk.

F.4.1.1  Design — Elimination or Substitution by Design.
(a) Elimination of the hazard — impacts both severity of injury or 
damage to health and likelihood of injury or damage to health

Failure mode(s) examples: 

(1) Component(s) failure

(2) Application of an incorrect construction or manufacturing 
specification

(3) Incorrect calculation (that is, potential energy, toxicity, strength, 
durability)

(4) Inadequate procurement control

(5) Incorrect or insufficient maintenance, or both

(b) Substitution — can affect severity of injury or damage to health, 
frequency of exposure to the hazard under consideration, or the 
likelihood of avoiding or limiting injury or damage to health, depending 
on which method of substitution or combination thereof is applied.

Failure mode(s) examples: 

(1) Unexpected or unanticipated interaction 

(2) Excessive production pressure

(3) Inadequate procurement control

F.4.1.2  Design — Use of Engineering Controls.

(a) Greatest impact on the likelihood of a hazardous event(s) 
under certain circumstances

(b) No impact on severity of injury or damage to health

Failure mode(s) examples: 
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(1) Incorrect application of construction or manufacturing 
specification

(2) Unanticipated tasks

(3) Incentive to circumvent or reduce effectiveness

(4) Excessive production pressure

(5) Protective system failure

F.4.1.3  Use of Systems that Increase Awareness of Potential Hazards.

(a) Potential impact on avoiding or limiting injury or damage to 
health

(b) Potential impact on inadvertent exposure

(c) Minimal or no impact on severity of injury or damage to health

Failure mode(s) examples: 

(1) Too many warning signs

(2) Depreciation of effect over time

(3) Lack of understanding

F.4.1.4  Organization and Application of a Safe System of Work.
F.4.1.4.1  

Personnel training.

(1) Greatest impact on avoiding or limiting injury or damage to 
health

(2) Minimal, if any, impact on severity of injury or damage to 
health

(3) Possible impact on the likelihood of a hazardous event(s) under 
certain circumstances

Failure mode(s) examples: 

(1) Training not understood

(2) Identified hazards not clearly communicated

(3) Depreciation of effect over time 

(4) Training material not current 

(5) Training not consistent with instructions

(6) Training material not inclusive of detail regarding how to 
perform work
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F.4.1.4.2  
Access restrictions.

(1) Greatest impact on exposure 

(2) No impact on severity of injury or damage to health

Failure mode(s) examples: 

(1) Work permit system does not exist 

(2) Competency complacency 

(3) Insufficient monitoring, control, or corrective actions, or 
combination thereof

F.4.1.4.3  
Safe work procedures.

(1) Greatest impact on avoiding or limiting injury or damage to 
health

(2) Minimal, if any, impact on severity of injury or damage to 
health

(3) Possible impact on the likelihood of a hazardous event(s) under 
certain circumstances 

Failure mode(s) examples: 

(1) Inconsistent with the current culture

(2) Procedures not current or accessible 

(3) Does not consider all tasks, hazards, hazardous situations, or 
combination thereof

(4) Insufficient monitoring, control, corrective actions, or 
combination thereof

(5) Instructions not consistent with training content

(6) Content too general (e.g., “Don’t touch the live parts; Be
careful.”)

F.4.1.4.4  
Policies and instructions.

(1) Greatest impact on exposure
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(2) Possible impact on the likelihood of a hazardous event(s) under 
certain circumstances

(3) Minimal or no impact on severity of injury or damage to health

Failure mode(s) examples: 

(1) Policies and instructions inconsistent

(2) Instructions not clearly communicated or accessible

(3) Insufficient monitoring, control, or corrective actions, or 
combination thereof

(4) Allows personnel to make the decision to work live without 
adequate justification

F.4.1.5  Personal Protective Equipment (PPE).

(a) Greatest impact on avoiding or limiting injury or damage to 
health

(b) Potential impact on inadvertent exposure

(c) Minimal impact on severity of injury or damage to health

(d) No impact on the likelihood of a hazardous event(s)

Failure mode(s) examples: 

(1) Reason for use not understood

(2) Creates barriers to effective completion of the work

(3) PPE specification inappropriate for the considered hazards

(4) Production pressure does not afford time to use or maintain

(5) Worker forgets to use when needed

(6) Excessive discomfort

(7) Perceived invulnerability

(8) Insufficient monitoring, control, corrective actions, or 
combination thereof

F.5  Risk Reduction Verification.
F.5.1  Verification.

Once the assessment has been completed and protective measures 
have been determined, it is imperative to ensure that the protective 
measures are implemented prior to initiating the electrical work. While 
this procedure might not result in a reduction of the PPE required, it 
could improve the understanding of the properties of the hazards
associated with a task to a greater extent and thus allow for 
improvement in the implementation of the protective measures that 
have been selected.
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F.5.2  Auditing.

For each activity that has been assessed, it might be necessary to audit the 
risk reduction strategy that is applicable. If an audit is required, the auditing
process should take place prior to commencement of work on electrical 
systems. An example of a nonexhaustive audit is shown in Figure F.5.2 . 
Each audit process might need to be specific to the properties of the electrical 
system, to the task to be performed, or to both.

Figure F.5.2 Sample Auditing Form.

A risk assessment takes into account both the hazards and the 
likelihood that those hazards would occur to determine risk. There 
are a number of general risk assessment procedures available and 
it is recommended to use a procedure already in place, if one exists. 
Some risk assessment procedures are:
EN ISO 14121, Principles for risk assessment , and the
associated technical report (ISO/TR-14121-2).
EN ISO 10218-1, Industrial Robots.
ISO 12100, Safety of machinery – General principles for
design – Risk assessment and risk reduction
IEC/EN 61508, Functional safety of electrical, electronic
and programmable electronic safety-related systems .
IEC/EN 61511, Functional safety - Safety instrumented
systems for the process industry sector
ANSI B11.TR3 , Risk assessment and risk reduction – A
guide to estimate, evaluate and reduce risks
associated with machine tools
ANSI RIA R15.06 , Safety Requirements for Industrial
Robots and Robot Systems
ANSI PMMI B155.1, Safety Requirements for Packaging
Machinery and Packaging Related Converting Machinery
ASSE Z224.1, Control of Hazardous Energy, Lockout/Tag
out and Alternative Methods
All risk assessment methodologies require identification of specific 
tasks, identification of the hazards, quantifying the severity of the 
hazard without safeguards, and quantifying the likelihood of the 
hazard with safeguards in place. Some risk assessment 
methodologies also include quantification of a likelihood of 
avoidance or escape from injury. As electrical hazards occur at a
rate far greater than human reaction times (milliseconds), it is 
recommended that the likelihood of avoidance be considered 
extremely unlikely should the hazard occur.
In terms of electrical hazards, one of the hazard assessment 
procedures described in Annex D is recommended for arc flash. It is
recommended that the shock hazard be assessed using one of the 
following methods:
-IEEE Standard 80 or Standard 516 which quantifies whether a 
shock hazard would be considered fatal.
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-Consider all shock hazards under 50 volts as nonfatal and those 
over 50 volts as fatal, as described in Article 130.
When considering the likelihood of a hazard, it is recommended to 
use an “absolute” approach to shock hazards as described in IEEE 
Standard 516-2009, as referenced by IEEE Standard C2 (NESC), 
OSHA 1910.269, and OSHA 1910.333. That is, shock likelihood is
conservatively estimated at 100% at a given distance from an 
exposed conductor.
When considering the likelihood of an arc flash hazard, particular 
attention must be paid to the task analysis itself. If the likelihood of 
occurrence is driven by human reliability, such as using a 
conductive tool such as a screwdriver in the vicinity of exposed 
conductors to make an adjustment, then given the much greater 
likelihood of human errors, equipment reliability can be safely 
ignored and only the human performance addressed.
Informational note: Support for this conclusion is given in 
Workplace Electrical Injury and Fatality Statistics , 2003-
2010, ESFI (2012), which shows that according to U.S. Bureau of 
Labor Statistics, burn injuries related to electrical equipment occur 
at a rate of approximately 0.1 incidents per 10,000 workers per year, 
far greater than reported equipment failure rates. Further, Arc
flash hazard analysis and mitigation , Inshaw and Wilson, 
Protective Relay Engineers 2005 58 th Annual Conference, 
indicated that human error was the cause in 80% of injuries related
to electrical equipment based on U.S. Bureau of Labor Statistics.
Generally human error rates have been determined to be between 
1% and 40% with an average value of approximately 10%. 
Recommended guidance for detailed methods to quantifying human 
reliability is given in:
-IEEE Standard 1082 (1997): IEEE Guide for Incorporating
Human Action Reliability Analysis for Nuclear Power
Generating Stations
-Kirwan, B. (1994) A Guide to Practical Human Reliability
Assessment . CPC Press.
-Kirwan, B. (1996) The validation of three human
reliability quantification techniques - THERP, HEART,
JHEDI: Part I -- technique descriptions and validation
issues . Applied Ergonomics. 27(6) 359-373.
- SHEAN (Simplified Human Error Analysis code) and
automated THERP , J.R. Wilson, Westinghouse Idaho Nuclear 
Company
Finally when considering safe guards for arc flash, IEEE 1584-2001 
states that if PPE meeting the requirements described in the 
referenced ASTM standards are worn, the likelihood of a life altering 
or fatal injury is reduced by 90%. This figure is primarily driven by
the inherent difficulty in quantifying the “long tail” distribution of the
incident energy values. Thus it should be considered that even if 
wearing PPE meeting or exceeding the calculated incident energy 
given any calculation method, there is still a small residual risk of an 
arc flash injury which may lead to a conclusion that the task must be 
redesigned and that reliance on PPE alone for arc flash hazards is 
insufficient.
If likelihood of a hazard is driven primarily by equipment failure 
rates, one condition must be met. Equipment reliability data is 
reported only for “good” or “average” maintenance. Improper 
maintenance or installation would necessarily lead to much higher
failure rates. Article 200 gives guidance on proper maintenance and 
installation requirements. Failure rates for arcing faults are generally 
well below 10-5. Reliability data for electrical equipment given this 
information is given in the following references:
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-IEEE 493-2009: Recommended Practice for the Design
of Reliable Industrial and Commercial Power Systems.
Note: Tables provide both failure rates and failure modes (arcing, all 
as well as line-to-ground)
- Offshore Reliability Data Handbook 5 th

Edition, Volume 1 – Topside Equipment,
Volume 2 – Subsea Equipment (OREDA 2009).

-IEEE 500-1984, IEEE Guide to the Collection and
Presentation of Electrical, Electronic, Sensing Component,
and Mechanical Equipment Reliability Data for Nuclear-
Power Generating Stations Note: Out of print.
-Willis, Electric Power Distribution Reliability 2 nd

Edition . Note: Utility-specific data and does not provide arcing fault
-specific data.

Statement of Problem and Substantiation for Public Comment 

Annex F in it's current state is unusable. The "Likelihood" and avoidance tables do not 
provide any guidance as to what the terms mean. There is no "hazard/risk" matrix given, so 
there is no way to use the various calculation factors to determine an acceptable level of 
risk. Furthermore, changes made throughout 70E now specify that a risk assessment must 
be done. No data ior references are provided to relevant electrical data for evaluating 
electrical hazards (shock and arc flash). The result is that Annex F is completely useless as 
it provides neither guidance nor an actual usable risk assessment procedure. Rather than 
provide bad guidance, it is recommended that either Annex F is deleted entirely or that the 
70E Committee reference known standards for risk assessments as well as provide 
references to available supporting data. This is similar to the approach taken in Annex D 
except that Annex D attempts to summarize the documents that it references. The 
recommended changes provide a complete bibliography and references to relevant data 
should a user wish to perform their own risk assessment. Due to the fact that existing data 
on electrical hazards is binary in nature (quantifying fatality risk) and that likelihoods tend to 
be clustered at two extremes (either >10^-3/year or <10^-5/year), this reduces the decision 
making process primarily to just two binary decisions (likelihood acceptable, or hazard 
acceptable), using the tables in Article 130 akin to LOPA (Layer of Protection Analysis).
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Public Comment No. 241-NFPA 70E-2013 [ Section No. F.2.4.1 ] 

F.2.4.1  Frequency and Duration of Exposure (Fr).
The following aspects should be considered to determine the level of exposure: 

(1) Need for access to the hazard zone based on all modes of use; for example, 
normal operation and maintenance 

(2) Nature of access, for example, examination, repair, and troubleshooting

It should then be possible to estimate the average interval between exposures and, 
thus, the average frequency of access.

This factor does not include consideration of the failure of the short-circuit 
interruption device(s) or the failure to use the appropriatePPE.

Select the appropriate row for frequency and duration of exposure (Fr) from Table
F.2.4.1. Insert the appropriate number under the Fr column in Table F.2.5.

Table F.2.4.1 Frequency and Duration of Exposure (Fr) Classification

Frequency of Exposure Fr Value (for Duration > 10 min)

≤ 1 per hour 5

> 1 per hour to ≤ 1 per day 5

> 1 per day to ≤ 1 every 2 weeks 4

> 1 every 2 weeks to ≤ 1 per year 3

> 1 per year 2

Additional Proposed Changes

File Name Description Approved
70E_Rohrer_F.2.4.1.pdf original comment 

Statement of Problem and Substantiation for Public Comment 

The greater-than and les-than symbols in Table F.2.4.1 are all used incorrectly, makign 
their meaning exactly the opposite of the intention.

Submitter Information Verification 

Submitter Full Name: TIM ROHRER
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Submittal Date: Wed May 08 15:26:25 EDT 2013

Copyright Assignment
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By checking this box I affirm that I am TIM ROHRER, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 24-NFPA 70E-2013 [ Section No. F.3.1.5 ] 

F.3.1.5  Personal Protective Equipment (PPE).
The electrical system must be analyzed in order to determine the appropriate 
category ofPPE of PPE . Once the appropriate PPE has been determined, 
personnel are required must to maintain and use it as required in order to
ensure that residual risk remains at the desired level.

Statement of Problem and Substantiation for Public Comment 

correct typographical errors

Submitter Information Verification 

Submitter Full Name: ROGER FORD

Organization: DL STEINER INC

Submittal Date: Wed Mar 20 14:05:08 EDT 2013

Copyright Assignment

I, ROGER FORD, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am ROGER FORD, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 195-NFPA 70E-2013 [ Section No. G.5.2 ] 

5.2

If the electrical supply has panel mounted voltage test instrument(s) installed, 
verify proper operation.

Statement of Problem and Substantiation for Public Comment 

Response to the committe response to NFPA 70E Public Input No. 97 [Section G.5.2]

If the committee accepts the submitted text on Public Input No. 194, then this section 5.2 
should be added and the subsequent section should be renumbered

Submitter Information Verification 

Submitter Full Name: PHILIP ALLEN

Organization: GRACE ENGRD PRODUCTS

Submittal Date: Wed May 01 11:26:12 EDT 2013

Copyright Assignment

I, PHILIP ALLEN, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am PHILIP ALLEN, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 196-NFPA 70E-2013 [ Section No. G.6.8 ] 

6.8  
Return the disconnecting means to their normal condition. If panel mount 
voltage test instruments are installed on the source, verify proper 
operation when powered.

Statement of Problem and Substantiation for Public Comment 

Response to the Committee Statement on our NFPA 70E Public Input No. 98 [Section 
G.6.8]

If the committee accepts the submitted text on Public Input No. 194, then the text of this 
section should be revised.

Submitter Information Verification 

Submitter Full Name: PHILIP ALLEN

Organization: GRACE ENGRD PRODUCTS

Submittal Date: Wed May 01 11:44:05 EDT 2013

Copyright Assignment

I, PHILIP ALLEN, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am PHILIP ALLEN, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 100-NFPA 70E-2013 [ Section No. H.3 ] 

H.3  Arc-Rated Clothing and Other Personal Protective Equipment (PPE) 
for Use with Risk Assessment of Electrical Hazards.
Table H.3(a) provides a summary of specific sections within the NFPA 70E 
standard describing PPE for electrical hazards. .Table H.3(b) provides 
guidance on the selection of arc-rated and other PPE for users who 
determine the incident energy exposure (in cal/cm2) .
Table H.3(a) Summary of Specific Sections Describing Personal Protective 
Equipment for Electrical Hazards
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Shock hazard PPE Applicable Section(s)

Rubber insulating gloves; and leather protectors 
(unless the requirements of ASTM F 496 are 
met)

130.7(C)(7)(a)

Rubber insulating sleeves (as needed) 130.7(C)(7)(a)

Class G or E hard hat (as needed) 130.7(C)(3)

Safety glasses or goggles (as needed) 130.7(C)(4)

Dielectric overshoes (as needed) 130.7(C)(8)

Arc flash hazard PPE

Incident energy exposures up to and including 
1.2 cal/cm 2

Clothing: nonmelting or untreated natural fiber 
long sleeve shirt and long pants or coverall

130.7(C)(1); 130.7(C)(9)
(d)

Gloves: heavy duty leather 130.7(C)(7)(b); 130.7(C)
(10)(d)

Hard hat: class G or E 130.7(C)(3)

Faceshield: covers the face, neck and chin (as 
needed) 130.7(C)(3)

Safety glasses or goggles
130.7(C)(4); 130.7(C)(10)
(c)

Hearing protection 130.7(C)(5)

Footwear: heavy duty leather (as needed) 130.7(C)(10)(e)

Incident Energy Exposures >1.2 cal/cm 2

Clothing: arc-rated clothing system with an arc 
rating appropriate to the anticipated incident 
energy exposure

130.7(C)(1); 130.7(C)(2); 
130.7(C)(6); 130.7(C)(9)
(d)

Clothing underlayers (when used):arc-rated or 
nonmelting untreated natural fiber

130.7(C)(9)(c); 130.7(C)
(11); 130.7(C)(12)

Gloves:
130.7(C)(7)(b); 130.7(C)
(10)(d)

Exposures >1.2 cal/cm 2 and ≤8 cal/cm 2 :
Heavy-duty leather gloves

Exposures > 8 cal/cm 2 : rubber insulating 
gloves with their leather protectors; or arc-rated
gloves

Hard hat: class G or E 130.7(C)(1); 130.7(C)(3)

Face shield:

130.7(C)(1); 130.7(C)(3); 
130.7(C)(10)(a); 130.7(C)
(10)(b); 130.7(C)(10)(c)

Exposures> 1.2 cal/cm 2 and ≤12 cal/cm 2 : arc
-rated faceshield that covers the face, neck and 
chin and an arc-rated balaclava or an arc-rated 
arc flash suit hood

Exposures > 12 cal/cm 2 : arc-rated arc flash 
suit hood

Safety glasses or goggles
130.7(C)(4); 130.7(C)(10)
(c)

Hearing protection 130.7(C)(5)

Footwear: 130.7(C)(10)(e)
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Exposures ≤4 cal/cm 2 : Heavy-duty leather 
footwear (as needed)

Exposures> 4 cal/cm 2 : Heavy duty leather 
footwear

Table H.3(b) Guidance on Selection of Arc-Rated Clothing and Other 
Personal Protective Equipment (PPE) for Use When Incident Exposure is 
Determined
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Incident Energy Exposure
Protective Clothing 

and PPE

≤or Equal to 1.2 cal/cm 2

Protective clothing, nonmelting (in accordance with 
ASTM F 1506) or untreated natural fiber

Shirt (long sleeve) and 
pants (long) or coverall

Other PPE
Face shield for projectile 
protection (AN)

Safety glasses or safety 
goggles (SR)

Hearing protection

Heavy-duty leather 
gloves or rubber 
insulating gloves with 
leather protectors (AN)

> 1.2 to 4 cal/cm 2

Arc-rated clothing and 
equipment with an arc 
rating equal to or greater 
than the determined 
incident energy (See Note 
3.)

Arc-rated long-sleeve 
shirt and arc-rated 
pants or arc-rated 
coverall or arc flash suit 
(SR) (See Note 3.)

Arc-rated face shield or 
arc flash suit hood 
(SR) (See Note 1.)

Arc-rated jacket, parka, 
or rainwear (AN)

Other PPE Hard hat

Arc-rated hard hat liner
(AN)

Safety glasses or 
safety goggles (SR)

Hearing protection

Heavy-duty leather 
gloves or rubber
insulating gloves with 
leather protectors 
(SR) (See Note 4.)

Leather footwear

> 4.1 to 12 cal/cm 2

Arc-rated clothing and equipment with an arc rating 
equal to or greater than the determined incident 
energy (See Note 3.)

Arc-rated long-sleeve 
shirt and arc-rated pants 
or arc-rated coverall or 
arc flash suit (SR) (See 
Note 3.)

Arc-rated face shield 
and arc-rated balaclava 
or arc flash suit hood 
(SR) (See Note 1.)

Arc-rated jacket, parka, 
or rainwear (AN)

Other PPE Hard hat
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Incident Energy Exposure Protective Clothing 
and PPE

Arc-rated hard hat liner
(AN)

Safety glasses or safety 
goggles (SR)

Hearing protection

Heavy-duty leather 
gloves or rubber
insulating gloves with 
leather protectors (SR) 
(See Note 4.)

Leather footwear

> 12 cal/cm 2

Arc-rated clothing and equipment with an arc rating 
equal to or greater than the determined incident 
energy (See Note 3.)

Arc-rated long-sleeve 
shirt and arc-rated pants 
or arc-rated coverall 
and/or arc flash suit 
(SR)

Arc-rated arc flash suit
hood

Arc-rated gloves

Arc-rated jacket, parka, 
or rainwear (AN)

OtherPPE Hard hat

Arc-rated hard hat liner
(AN)

Safety glasses or safety 
goggles (SR)

Hearing protection

Arc-rated gloves or 
rubber insulating gloves 
with leather protectors 
(SR) (See Note 4.)

Leather footwear

AN: As needed [in addition to the protective clothing and PPE required by 
130.5(B)(1)].

SR: Selection of one in group is required by 130.5(B)(1).

Notes:

(1) Face shields with a wrap-around guarding to protect the face, chin, 
forehead, ears, and neck area are required by 130.8(C)(10)(c). For full head 
and neck protection, use a balaclava or an arc flash hood.

(2) All items not designated “AN” are required by 130.7(C).

(3) Arc ratings can be for a single layer, such as an arc-rated shirt and pants 
or a coverall, or for an arc flash suit or a multi-layer system consisting of a 
combination of arc-rated shirt and pants, coverall, and arc flash suit.

(4) Rubber insulating gloves with leather protectors provide arc flash 
protection in addition to shock protection. Higher class rubber insulating 
gloves with leather protectors, due to their increased material thickness, 
provide increased arc flash protection.
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Statement of Problem and Substantiation for Public Comment 

The change submitted would bring Annex H in line with Table 130.7(c)(16)PPE. The table 
requires Balaclavas for Hazard risk category 2 but not category 1. This writer understands 
the categories are to be used only in conjunction with the 130.7(c)(16) table. Yet 
Informative Annex H requires a balaclava above 1.2 cal. This difference could easily lead 
to confusion for the end user of the 70E document. To help eliminate any confusion on the 
part of the 70E user, at least a disclaimer should be included in the notes section of 
Informative Annex H.

Submitter Information Verification 

Submitter Full Name: LONNIE LOGAN

Organization: IBEW LOCAL 1379

Affilliation: IBEW Local 1379

Submittal Date: Fri Apr 19 22:10:09 EDT 2013

Copyright Assignment
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Problem and Substantiation). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am LONNIE LOGAN, and I agree to be legally bound by the above 
Copyright Assignment and the terms and conditions contained therein. I understand and intend that, by 
checking this box, I 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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Public Comment No. 3-NFPA 70E-2013 [ Section No. H.3 ] 

H.3  Arc-Rated Clothing and Other Personal Protective Equipment (PPE) 
for Use with Risk Assessment of Electrical Hazards.
Table H.3(a) provides a summary of specific sections within the NFPA 70E 
standard describing PPE for electrical hazards. .Table H.3(b) provides 
guidance on the selection of arc-rated and other PPE for users who 
determine the incident energy exposure (in cal/cm2) .
Table H.3(a) Summary of Specific Sections Describing Personal Protective 
Equipment for Electrical Hazards

Page 561 of 576National Fire Protection Association Report

5/13/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...

Page 594 of 621



Shock hazard PPE Applicable Section(s)

Rubber insulating gloves; and leather protectors 
(unless the requirements of ASTM F 496 are 
met)

130.7(C)(7)(a)

Rubber insulating sleeves (as needed) 130.7(C)(7)(a)

Class G or E hard hat (as needed) 130.7(C)(3)

Safety glasses or goggles (as needed) 130.7(C)(4)

Dielectric overshoes (as needed) 130.7(C)(8)

Arc flash hazard PPE

Incident energy exposures up to and including 
1.2 cal/cm 2

Clothing: nonmelting or untreated natural fiber 
long sleeve shirt and long pants or coverall

130.7(C)(1); 130.7(C)(9)
(d)

Gloves: heavy duty leather 130.7(C)(7)(b); 130.7(C)
(10)(d)

Hard hat: class G or E 130.7(C)(3)

Faceshield: covers the face, neck and chin (as 
needed) 130.7(C)(3)

Safety glasses or goggles
130.7(C)(4); 130.7(C)(10)
(c)

Hearing protection 130.7(C)(5)

Footwear: heavy duty leather (as needed) 130.7(C)(10)(e)

Incident Energy Exposures >1.2 cal/cm 2

Clothing: arc-rated clothing system with an arc 
rating appropriate to the anticipated incident 
energy exposure

130.7(C)(1); 130.7(C)(2); 
130.7(C)(6); 130.7(C)(9)
(d)

Clothing underlayers (when used):arc-rated or 
nonmelting untreated natural fiber

130.7(C)(9)(c); 130.7(C)
(11); 130.7(C)(12)

Gloves:
130.7(C)(7)(b); 130.7(C)
(10)(d)

Exposures >1.2 cal/cm 2 and ≤8 cal/cm 2 :
Heavy-duty leather gloves

Exposures > 8 cal/cm 2 : rubber insulating 
gloves with their leather protectors; or arc-rated
gloves

Hard hat: class G or E 130.7(C)(1); 130.7(C)(3)

Face shield:

130.7(C)(1); 130.7(C)(3); 
130.7(C)(10)(a); 130.7(C)
(10)(b); 130.7(C)(10)(c)

Exposures> 1.2 cal/cm 2 and ≤12 cal/cm 2 : arc
-rated faceshield that covers the face, neck and 
chin and an arc-rated balaclava or an arc-rated 
arc flash suit hood

Exposures > 12 cal/cm 2 : arc-rated arc flash 
suit hood

Safety glasses or goggles
130.7(C)(4); 130.7(C)(10)
(c)

Hearing protection 130.7(C)(5)

Footwear: 130.7(C)(10)(e)
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Exposures ≤4 cal/cm 2 : Heavy-duty leather 
footwear (as needed)

Exposures> 4 cal/cm 2 : Heavy duty leather 
footwear

Table H.3(b) Guidance on Selection of Arc-Rated Clothing and Other 
Personal Protective Equipment (PPE) for Use When Incident Exposure is 
Determined

Incident Energy Exposure Protective Clothing and PPE

≤or Equal to 1

<1 .2 cal/cm 2

Protective clothing, nonmelting (in 
accordance with ASTM F 1506) or 
untreated natural fiber

Shirt (long sleeve) and pants (long) 
or coverall

Other PPE Face shield for projectile protection
(AN)

Safety glasses or safety goggles
(SR)

Hearing protection

Heavy-duty leather gloves or rubber 
insulating gloves with leather 
protectors (AN)

> 
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1.2 to 12 cal/cm 2

Arc-rated clothing and equipment with an 
arc rating equal to or greater than the
determined incident energy (See Note 
3.)

Arc-rated long-sleeve shirt and arc-
rated pants or arc-rated coverall or 
arc flash suit (SR) (See Note 3.)

Arc-rated face shield and arc-rated
balaclava or arc flash suit hood 
(SR) (See Note 1.)

Arc-rated jacket, parka, or rainwear 
(AN)

Other PPE Hard hat

Arc-rated hard hat liner (AN)

Safety glasses or safety goggles
(SR)

Hearing protection

Heavy-duty leather gloves or 
rubber insulating gloves with 
leather protectors (SR) (See Note 
4.)

Leather footwear

> 12 cal/cm 2

Arc-rated clothing and equipment with an 
arc rating equal to or greater than the
determined incident energy (See Note 
3.)

Arc-rated long-sleeve shirt and arc-
rated pants or arc-rated coverall 
and/or arc flash suit (SR)

Arc-rated arc flash suit hood

Arc-rated gloves

Arc-rated jacket, parka, or rainwear 
(AN)

OtherPPE Hard hat

Arc-rated hard hat liner (AN)

Safety glasses or safety goggles
(SR)

Hearing protection

Arc-rated gloves or rubber 
insulating gloves with leather 
protectors (SR) (See Note 4.)

Leather footwear

AN: As needed [in addition to the protective clothing and PPE required by 
130.5(B)(1)].

SR: Selection of one in group is required by 130.5(B)(1).

Notes:

(1) Face shields with a wrap-around guarding to protect the face, chin, 
forehead, ears, and neck area are required by 130.8(C)(10)(c). For full head 
and neck protection, use a balaclava or an arc flash hood.

(2) All items not designated “AN” are required by 130.7(C).

(3) Arc ratings can be for a single layer, such as an arc-rated shirt and pants 
or a coverall, or for an arc flash suit or a multi-layer system consisting of a 
combination of arc-rated shirt and pants, coverall, and arc flash suit.

Page 564 of 576National Fire Protection Association Report

5/13/2013http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentParams=%28Comment...

Page 597 of 621



(4) Rubber insulating gloves with leather protectors provide arc flash 
protection in addition to shock protection. Higher class rubber insulating 
gloves with leather protectors, due to their increased material thickness, 
provide increased arc flash protection.

Statement of Problem and Substantiation for Public Comment 

Document clarity.  Arc rated clothing is required at the arc flash boundary.

Related Items from the Public Input Stage for This Document

Related Item

Public Input No. 92-NFPA 70E-2012 [Global Input]

First Revision No. 152-NFPA 70E-2012 [Section No. H.3]

Submitter Information Verification 

Submitter Full Name: Drake Drobnick

Organization: [ Not Specified ]

Submittal Date: Sun Mar 10 20:44:12 EDT 2013

Copyright Assignment

I, Drake Drobnick, 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). I understand and intend that I 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. I hereby warrant that I am the author of this Public Comment and that I have full power and authority to 
enter into this copyright assignment.

By checking this box I affirm that I am Drake Drobnick, and I agree to be legally bound by the above 
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Public Comment No. 4-NFPA 70E-2013 [ Section No. H.3 ] 

H.3  Arc-Rated Clothing and Other Personal Protective Equipment (PPE) 
for Use with Risk Assessment of Electrical Hazards.
Table H.3(a) provides a summary of specific sections within the NFPA 70E 
standard describing PPE for electrical hazards. .Table H.3(b) provides 
guidance on the selection of arc-rated and other PPE for users who 
determine the incident energy exposure (in cal/cm2) .
Table H.3(a) Summary of Specific Sections Describing Personal Protective 
Equipment for Electrical Hazards
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Shock hazard PPE Applicable Section(s)

Rubber insulating gloves; and leather protectors 
(unless the requirements of ASTM F 496 are 
met)

130.7(C)(7)(a)

Rubber insulating sleeves (as needed) 130.7(C)(7)(a)

Class G or E hard hat (as needed) 130.7(C)(3)

Safety glasses or goggles (as needed) 130.7(C)(4)

Dielectric overshoes (as needed) 130.7(C)(8)

Arc flash hazard PPE

Incident energy exposures up to and including 
1.2 cal/cm 2

Clothing: nonmelting or untreated natural fiber 
long sleeve shirt and long pants or coverall

130.7(C)(1); 130.7(C)(9)
(d)

Gloves: heavy duty leather 130.7(C)(7)(b); 130.7(C)
(10)(d)

Hard hat: class G or E 130.7(C)(3)

Faceshield: covers the face, neck and chin (as 
needed) 130.7(C)(3)

Safety glasses or goggles
130.7(C)(4); 130.7(C)(10)
(c)

Hearing protection (ear canal inserts) 130.7(C)(5)

Footwear: heavy duty leather (as needed) 130.7(C)(10)(e)

Incident Energy Exposures >1.2 cal/cm 2

Clothing: arc-rated clothing system with an arc 
rating appropriate to the anticipated incident 
energy exposure

130.7(C)(1); 130.7(C)(2); 
130.7(C)(6); 130.7(C)(9)
(d)

Clothing underlayers (when used):arc-rated or 
nonmelting untreated natural fiber

130.7(C)(9)(c); 130.7(C)
(11); 130.7(C)(12)

Gloves:
130.7(C)(7)(b); 130.7(C)
(10)(d)

Exposures >1.2 cal/cm 2 and ≤8 cal/cm 2 :
Heavy-duty leather gloves

Exposures > 8 cal/cm 2 : rubber insulating 
gloves with their leather protectors; or arc-rated
gloves

Hard hat: class G or E 130.7(C)(1); 130.7(C)(3)

Face shield:

130.7(C)(1); 130.7(C)(3); 
130.7(C)(10)(a); 130.7(C)
(10)(b); 130.7(C)(10)(c)

Exposures> 1.2 cal/cm 2 and ≤12 cal/cm 2 : arc
-rated faceshield that covers the face, neck and 
chin and an arc-rated balaclava or an arc-rated 
arc flash suit hood

Exposures > 12 cal/cm 2 : arc-rated arc flash 
suit hood

Safety glasses or goggles
130.7(C)(4); 130.7(C)(10)
(c)

Hearing protection (ear canal inserts) 130.7(C)(5)

Footwear: 130.7(C)(10)(e)
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Exposures ≤4 cal/cm 2 : Heavy-duty leather 
footwear (as needed)

Exposures> 4 cal/cm 2 : Heavy duty leather 
footwear

Table H.3(b) Guidance on Selection of Arc-Rated Clothing and Other 
Personal Protective Equipment (PPE) for Use When Incident Exposure is 
Determined
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Incident Energy Exposure Protective Clothing and PPE

≤or Equal to 1.2 cal/cm 2

Protective clothing, nonmelting (in 
accordance with ASTM F 1506) or 
untreated natural fiber

Shirt (long sleeve) and pants (long) 
or coverall

Other PPE
Face shield for projectile protection
(AN)

Safety glasses or safety goggles
(SR)

Hearing protection (ear canal
inserts)

Heavy-duty leather gloves or 
rubber insulating gloves with 
leather protectors (AN)

> 1.2 to 12 cal/cm 2

Arc-rated clothing and equipment with 
an arc rating equal to or greater than the
determined incident energy (See Note 
3.)

Arc-rated long-sleeve shirt and arc-
rated pants or arc-rated coverall or 
arc flash suit (SR) (See Note 3.)

Arc-rated face shield and arc-rated
balaclava or arc flash suit hood 
(SR) (See Note 1.)

Arc-rated jacket, parka, or rainwear 
(AN)

Other PPE Hard hat

Arc-rated hard hat liner (AN)

Safety glasses or safety goggles
(SR)

Hearing protection (ear canal
inserts)

Heavy-duty leather gloves or 
rubber insulating gloves with 
leather protectors (SR) (See Note 
4.)

Leather footwear

> 12 cal/cm 2

Arc-rated clothing and equipment with 
an arc rating equal to or greater than the
determined incident energy (See Note 
3.)

Arc-rated long-sleeve shirt and arc-
rated pants or arc-rated coverall 
and/or arc flash suit (SR)

Arc-rated arc flash suit hood

Arc-rated gloves

Arc-rated jacket, parka, or rainwear 
(AN)

OtherPPE Hard hat

Arc-rated hard hat liner (AN)

Safety glasses or safety goggles
(SR)

Hearing protection (ear canal
inserts)
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Incident Energy Exposure Protective Clothing and PPE

Arc-rated gloves or rubber 
insulating gloves with leather 
protectors (SR) (See Note 4.)

Leather footwear

AN: As needed [in addition to the protective clothing and PPE required by 
130.5(B)(1)].

SR: Selection of one in group is required by 130.5(B)(1).

Notes:

(1) Face shields with a wrap-around guarding to protect the face, chin, 
forehead, ears, and neck area are required by 130.8(C)(10)(c). For full head 
and neck protection, use a balaclava or an arc flash hood.

(2) All items not designated “AN” are required by 130.7(C).

(3) Arc ratings can be for a single layer, such as an arc-rated shirt and pants 
or a coverall, or for an arc flash suit or a multi-layer system consisting of a 
combination of arc-rated shirt and pants, coverall, and arc flash suit.

(4) Rubber insulating gloves with leather protectors provide arc flash 
protection in addition to shock protection. Higher class rubber insulating 
gloves with leather protectors, due to their increased material thickness, 
provide increased arc flash protection.

Statement of Problem and Substantiation for Public Comment 

Provides consistency with Table 130.7 (C)(16).  See FR152
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Public Comment No. 185-NFPA 70E-2013 [ Annex K ] 

Informative Annex  K  General Categories of Electrical Hazards

This informative annex is not a part of the requirements of this NFPA document but 
is included for informational purposes only.
K.1  General Categories.
There are three general categories of electrical hazards: electrical shock, arc flash, 
and arc blast.
K.2  Electric Shock.
Approximately 30,000 nonfatal electrical shock accidents occur each year. The 
National Safety Council estimates that about 1000 fatalities each year are due to 
electrocution, more than half of them while servicing energized systems of less 
than 600 volts.

Electrocution is the fourth leading cause of industrial fatalities, after traffic, 
homicide, and construction accidents. The current required to light a 71⁄2-watt, 120-
volt lamp, if passed across the chest, is enough to cause a fatality. The most 
damaging paths through the body are through the lungs, heart, and brain.

K.3  Arc Flash.
When an electric current passes through air between ungrounded conductors or 
between ungrounded conductors and grounded conductors, the temperatures can 
reach 35,000°F. Exposure to these extreme temperatures both burns the skin 
directly and causes ignition of clothing, which adds to the burn injury. The majority 
of hospital admissions due to electrical accidents are from arc flash burns, not 
from shocks. Each year more than 2000 people are admitted to burn centers with 
severe arc flash burns. Arc flashes can and do kill at distances of 3 m (10 ft).

K.4  Arc Blast.
The tremendous temperatures of the arc cause the explosive expansion of both 
the surrounding air and the metal in the arc path. For example, copper expands 
by a factor of 67,000 times when it turns from a solid to a vapor. The danger 
associated with this expansion is one of high pressures, sound, and shrapnel. 
The high pressures can easily exceed hundreds or even thousands of pounds per 
square foot, knocking workers off ladders, rupturing eardrums, and collapsing 
lungs. The sounds associated with these pressures can exceed 160 dB. Finally, 
material and molten metal are expelled away from the arc at speeds exceeding 
1120 km/hr (700 mph), fast enough for shrapnel to completely penetrate the 
human body.

Additional Proposed Changes

File Name Description Approved

2013April129_AnnexK_TGammon.pdf
Suggested Material to replace 
present Annex K 

Statement of Problem and Substantiation for Public Comment 
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Dear Technical Committee,

Annex K needs to be updated.  The present version of Annex K does not adequately cover 
the range of shock and arc-related injuries or provide a good perspective on arc-related 
injuries.I have provided suggested material to replace Annex K.

Please consider my suggestions. I strongly feel that improvements need to be made to 
Annex K before the 2018 edition of 70E. (If you need the material in a Word document or 
other form, please contact me.)

Sincerely, 
Tammy Gammon, PhD, PE
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Suggested Material for 2015 NFPA 70E, Annex K 

Tammy Gammon, Ph.D., P.E.  

K.1 There are two general categories of electrical hazards: electrical shocks and arc-flash 
explosions. 

Although the electric utility industry is often associated with electrical workplace 
hazards, potential electrical hazards are present in all workplaces. According to the U.S. Bureau 
of Labor Statistics (BLS), 1,635 electrical fatalities occurred in the private sector between 2003 
and 2010; however, 52% occurred in the construction industry alone and only a total of 11% 
occurred in the trade, transportation and utilities industries. As the following table shows, the 
utilities industries also account for only small number of the 20,350 nonfatal electrical injuries 
that occurred in the same time period. 

 

2003-2010 Nonfatal Electrical Injuries, Private Industry (derived from BLS) 
Injury Type    Injuries Construction Manufacturing Utilities Other
Shock 12,510 (61%) 21% 20% 1.7% 58% 
Burn   7,840 (39%) 44% 13% 8.3% 34% 
 

Each electrical injury is one that should have been prevented, and other published statistics are 
even more alarming than the BLS statistical annual averages of approximately 2,544 nonfatal 
injuries and 204 fatal injuries. Over 4,700 nonfatal injuries annually and one fatal injury per day 
due to electrical contact were recorded in the National Institute for Occupational Safety and 
Health (NIOSH) statistics [Neitzel]. Statistics compiled by CapSchell, Inc. have shown that five 
to ten arc-flash explosions occur daily in the U.S. These incidents result in ten to fifteen 
employees being hospitalized for thermal burns and one to two fatalities every day [Neitzel].  
 
 
K.2 Electrical Shock*  

Approximately 30,000 nonfatal electrical shock accidents occur each year. By definition, 
electrocution is death caused by electrical shock. The National Safety Council estimates that 
about 1000 fatalities occur annually due to electrocution, more than half of them occur while 
servicing energized systems of less than 600 volts. Electrocution is the fourth leading cause of 
industrial fatalities, after traffic, homicide and construction accidents. 

Electrocution can occur from respiratory arrest, sometimes from current flow though the 
respiratory center in the brain, but cardiac arrest is usually the cause of electrocution. The heart 
muscle stops pumping blood either due to cardiac asystole or ventricular fibrillation. Cardiac 
asystole is the stopping of the heart; asystole occurs from contact with high voltage which 
generate shock currents greater than 1 A in the body [Morse, 2006]. Cardiac asystole, however, 
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does not necessarily lead to death, since a fall or blow to the chest may cause the heart to revert 
to a normal rhythm without medical defibrillation. Ventricular fibrillation is the most common 
cause of electrocution, especially for voltages below 1,000 V. Based on 0.5% of 70 kg (154 
pound) adults, the fibrillation threshold is 100 mA for a 3-s shock duration [Delaplace, Yu]. 
When a human heart enters a state of ventricular fibrillation, which is a rapid, uncoordinated and 
asynchronous quivering of the heart, it rarely reverts to a normal heart rhythm without medical 
defibrillation. Especially at low-voltages such as 120 V, death can occur without any electrical 
burns on the body and without any definitive autopsy findings proving ventricular fibrillation. 
People with heart conditions, may be susceptible to ventricular fibrillation at thresholds below 
the normal population. Early literature reports “a number” of electrocutions occurring from 65-V 
circuits and even one from 46 V [Kowenhouven].  

The severity of a shock is determined by the magnitude, the duration and the path of the 
current flow through the body. Shock current is commonly estimated by Ohm’s law as the 
quotient of the contact voltage and 500 ohms (initial, internal resistance based on 5% of the 
population, IEC); this conservative estimate excludes skin resistance. The body impedance is 
actually a nonlinear function of the current path and duration, the touch voltage, skin moisture, 
contact pressure and contact surface area. The following table, listing the total body impedance 
that is not exceeded for 50% of the adult population (i.e, body impedance is less than this value 
for 50% of the population), shows how impedance varies with changing conditions. As the touch 
voltage increases to 700 V, the total body impedance asymptotically approaches the internal 
body impedance, 775 Ω. A person lying on the ground with a defective tool on his chest might 
have an internal body resistance path on the order of 100 Ω [Bernstein]. 

 

Total Body Impedance (Ω) not Exceeded in 50% Adults, Hand-to-Hand Contact [IEC] 
Touch Voltage Dry Conditions Salt-Water Wet Conditions
Contact Surface Area: 10,000 mm2 100 mm2 10,000 mm2 100 mm2 
50 V 2,500 136,000 1,275 6,900 
125 V 1,550   22,000 1,200 5,850 
200 V 1,275     5,400 1,135 5,000 
700 V   775     775  
 

If human skin makes contact with an energized circuit for “any length of time,” blisters 
form and the skins resistance drops; at 50 V, blisters form in 6 or 7 seconds [Kowenhouven]. The 
skin resistance is inherently low at the location of a cut or abrasion. Dalziel [Dalziel, 1972] 
reported, “At 240 volts and above, the voltage  punctures the skin instantly, leaving a deep 
localized burn.” When the skin’s protective barrier breaks down, which lowers skin resistance, a 
person is at much greater risk for serious electrical shock injury. 

Even an extremely low-level shock causing a startle reaction (an uncontrolled muscular 
reaction) has a potential for injury, if it causes a response such as tripping or falling. The 
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threshold startle reaction for an adult is 0.5 mA, the maximum level of allowable current leakage 
from an appliance permitted for most circumstances. Shock current becomes dangerous (as well 
as extremely painful) at the “let-go” current, the current level that causes the hand to 
involuntarily close and grasp on a conductor. The “inability to let go” threshold for an adult has 
been set at  6 mA, higher than the 5-mA trip level required for GFCI devices. When a person 
cannot “let go,” perspiration increases and skin resistance decreases, so higher levels of current 
flow through the body. Electrical workers standing on ladders have broken free from “let-go” 
shocks by kicking the ladder away from themselves and falling. When a person is frozen to an 
energized circuit, painful muscular contractions can make breathing difficult. Respiratory 
paralysis, the loss of voluntary control over the respiratory muscles, can be fatal at current levels   
of 30 mA for a 68 kg (150 pound) adult [Hammam, Lee 1971, Sutherland]. 

In high-voltage contact accidents, the injured worker usually has skin destruction at the 
contact points, but any involved extremities may only be slightly swollen. However, the skeletal 
muscle in the affected extremity is in “a state of sever unrelenting muscle spasm or rigor,” and 
frequently with “marked sensory and motor nerve malfunction” [RC Lee]. Nerve damage and 
poor circulation cause the limb to be weak, stiff and cold; “the patient is often served by 
amputation of the damaged extremity and replacement with a functional prosthetic extremity 
[RC Lee].” Amputation rates as high as 65% have been noted in high-voltage contact accidents 
[Capelli, 1995]. Experienced physicians have compared electrical trauma to crush injuries 
because both types of injuries are characterized by the “relative vulnerability of the nerve and 
muscle tissues,” as well as the large release of intracellular contents from the damaged skeletal 
muscle into the circulating blood. The release of large protein molecules can result in kidney 
failure. The release in ions can significantly shift blood serum concentrations, affecting the heart 
and other organs [RC Lee]. 

Electrical shock injury can be very complex. Nerve damage may occur from brief shocks 
without an appearance of muscle injury [RC Lee].  Some immediate effects of electrical shock 
can include confusion, headache, amnesia and unconsciousness. Secondary effects lasting on the 
order of hours to days can include paralysis in the legs, muscular pain, vision abnormality, 
swelling, headache and cardiac irregularities. Long range effects may not surface for several 
years and may include paralysis, speech or writing impairment, loss of taste and numerous other 
disorders resulting from damage to the nerve tissues which do not regenerate [Electro Test]. In 
recent years, a type of electrical shock injury, identified as “diffuse electrical injury” has resulted 
in the development of chronic physical and neuropsychological issues from low-level electrical 
shocks that were not expected to cause long-term injury. Common physical symptoms include 
muscle aches, generalized fatigue, numbness, and path related weakness and tingling. Common 
neuropsychological symptoms include insomnia, increased anxiety, concentration and cognitive 
problems, personality changes and short term memory loss [Morse 2008, 2013]. 
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*Note the voltage current thresholds cited apply to 50/60-Hz, ac power systems. Thresholds for 
DC and high-frequency ac power systems differ (generally higher). 

 

K.3 Arc-Flash Explosion 

When an arcing fault occurs, an unintended current path (between phases or phase and 
ground) forms directly through air. An “arc-flash” incident is characterized by a flash of bright 
light, and is often accompanied by loud boom. Often an arc-flash incident is truly an explosion, 
defined as a “rapid increase in volume and release of energy in an extreme manner, usually with 
the generation of high temperatures and the release of gases [Wikipedia, explosion].” In Ralph 
Lee’s 1982 and 1987 papers on thermal burn injury and arc pressure, he recognized that arc 
temperatures can reach 20,000°K (35,000°F) and estimated that a person standing two feet from a 

25,000 A arc may experience a blast pressure of 160 pound/ft2 (1.1 psi). Ralph Lee’s work drew 
national attention to the prevalence and seriousness of arc-related injuries in the work place. In 
the vast majority of arc incidents, thermal burn injuries cause the greatest harm. Each year more 
than 2,000 people are admitted to burn centers with severe burns from arc-flash explosions. Fatal 
burn injuries have been caused at distances of 10 feet from the arc [2012 70E, Annex K].   

The level of burn injury depends on many parameters, including the magnitude of the 
fault current, a person’s distance to the arc and the duration of the fault. For a short-duration arc, 
the generated heat may cause superficial flash burns to exposed skin, such as the face, neck and 
hands [Hettiarachy]. The rapid generation of heat may even carbonize the skin without the 
development of deep injury [Geng-Rong]. However, the ignition of clothing gives rise to deeper, 
more serious burns. A person’s chance of surviving serious burn injury depends on the burn 
extent, depth and location on the body, as well as age. Other survival factors include pre-existing 
health conditions (such as cardiac, liver or lung disease), and secondary burn effects such as 
circulatory shock and pulmonary edema. If a victim survives the initial period of shock, death 
may occur in the following weeks due to the secondary effects on the brain, heart, lungs, liver 
and kidneys [Artz]. The following figure shows a person’s chance of survival as a function of 
age and percentage of the body which received burns. 
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Survival as a Function of Age and Percentage of Body Burned [Neal, 1997] 

 

Based on earlier work [Artz, Henrique, Moritz], Ralph Lee determined that irreversible 
burn damage occurs when the skin reaches a temperature of 96°C (205°F) for 0.1 s. His 

prediction is conservative because the local cooling effects of blood circulation have been 
neglected. However, his “incurable burn” threshold is quite low compared with thermocouple 
data from a staged arc test. The temperatures measuring using thermocouples attached to a 
mannequin with its chest positioned two feet from the point of arc initiation is listed in the 
following table.   

 

Temperatures on Mannequin’s Extended Hand and Neck [Jones]* 
Hand Neck 
>225°C (90% rise at 10 ms, 90% fall at 2 s) >225°C (90% rise at 120 ms) 

      *480-V equipment test with 22,600-A, available bolted-fault current. 
 
 

The “safe” threshold for incident heat on bare skin has generally been accepted at 1.2 
cal/cm2 [Neal, 1997], based on Stoll’s work on the onset of a 2nd degree burn (involving the 
formation of a blister [Stoll]). Fabric testing on blue cotton, twill shirt material, 5.2 ounces per 
square yard, demonstrated a 90% chance of ignition when exposed to incident heat levels of 6.9 
cal/cm2 [Doughty]. The arc rating of personal protective equipment (PPE) is the energy level 
incident on the equipment that has a 50% probability of: 1) transferring 1.2 cal/cm2 to a surface 
(i.e., person) under the PPE (ATPV) or 2) the fabric breaking open (EBT). Workers can also 
experience serious burn injuries if the incident energy rating of the PPE is lower than the incident 
heat experienced during an arc-flash incident. 
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When an arcing fault is initiated, a high-pressure front is created as the expanding gases 
(in the vicinity of the arc) compress the surrounding air. “A phenomenon called ‘blast 
overpressure’ forms from the compression of air in front of a blast wave which heats and 
accelerates the movement of air molecules [Wallace].” The blast wave (from an explosion in 
general) travels outward at supersonic speeds that may exceed 900 miles per hour (463 m/s) 
[Colovos]. The Center for Disease Control and Prevention notes that the “‘blast wave’ (over-
pressure component) should be distinguished from ‘blast wind’ (forced super-heated air flow) 
[CDC].” The severity of the blast pressure depends on the initial peak pressure, the duration of 
the overpressure, a person’s distance from the explosion, and “the degree of focusing due to a 
confined area or walls [Blast Injury, Wikipeda].” Blast pressures are greater when the explosion 
occurs indoors, particularly in small enclosed rooms (such as small electrical closets), and the 
pressure wave reflects from the walls [Sperm]. A worker may be far enough away from the arc to 
escape burn injury, but sustain severe blast injury to due to the propagation of the pressure wave 
in the room [Capelli, 1999].  

Primary blast injuries directly result from the pressure wave striking the air- and fluid-
filled organs. Primary blast injuries can cause collapsed lungs, ruptured eardrums or concussions 
without a direct blow to the head [Wallace]. In a worker who appears unharmed immediately 
after an arc-flash explosion, loss of hearing (which may be temporary or permanent), confusion 
and unsteady walking may indicate a blast injury. Other symptoms such as concentration 
difficulty, depression and memory problems may not surface for weeks after the arc-flash 
explosion [Capelli, 1998 & 1999]. Various pressure thresholds associated with pressure injury, 
along with the OSHA limit for impulsive noise, are listed in the following table.  For 
comparison, a second table containing pressures measured during arc tests also follows. 
Although testing procedures for determining the blast pressure exposure for typical electrical 
installations (often small enclosed areas, unlike spacious testing laboratories) are not fully 
developed at this time, the pressures measured in closed equipment demonstrate a huge potential 
hazard.  

   

Pressure Thresholds [Capelli, 1998] 

   140 dB OSHA Limit for Impulsive or Impact Noise 
       5 psi Threshold for Eardrum Rupturea  
12-15 psi Threshold for Lung Damagea  
37-52 psi Threshold for Deatha  
~14.7 psi Mild/Moderate Traumatic Brain Injury (Concussion)b 

a) Based on effect of 400-ms overpressure in ambient air on young adults 
b) Based on the effect of  ~20-ms pressures in animal research  
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Pressures Recorded from Arc Tests  
Pressure 
Level 

Msmt.  
Distance 

Peak 
Sound* 

Test Details 

140-165dB   
(Sound)  

6 ft (1.8 m)  8 - 32 ms 600 V, Arc currents: 5 - 30 kA, Variety of open air 
and open, enclosure tests [Neal, 2005] 

150-170 dB 
(Sound) 

10 ft (3 m)  2.7 kV, Available Bolted-fault currents: 10 - 32 kA, 
Variety of open air and open enclosure tests [W. Lee] 

1.7 psi 22 in (0.6 m),  
at box opening  

 2.7 kV, Available Bolted-fault current: 32 kA, Open  
test enclosure [Wei-Jen Lee] 

4-11 psi Enclosure 
walls 

 2-7 ms 480V, Available bolted-fault current: 25-68 kA, 
Inside MCC, [Heberlein] 

38 psi Enclosure 
walls 

 10 ms 15 kV, Arc current: 50 kA, Inside vented, MV 
equipment [Bowen] 

*Time after arc initiation when peak sound occurs 

Secondary injuries result from flying debris propelled by the blast wind. Wounds can 
occur anywhere, including the eye and head. During an arc-flash explosion, people are 
sometimes injured from the molten metal (may cause burn injury), shrapnel or projectiles 
propelled at speeds exceeding 700 mph (1130 km/hr or 313 m/s), fast enough to completely 
penetrate the human body [2012 NFPA 70E, Annex K]. The term “shrapnel” refers to all types of 
high-velocity fragments resulting from an explosion [“Shrapnel,” Wikipedia]; on the other hand, 
a “projectile has been defined as any object propelled through space by the exertion of a force 
[“Projectile”, Wikipedia].” Bolts, tools, or even heavy equipment can become projectiles in an 
arc-flash explosion. The threat of shrapnel is linked to the magnitude of the blast pressure.  

The mass, shape and velocity of shrapnel associated with an arc-flash explosion cannot 
be predicted, and the shrapnel tends to have sharp edges. The velocity of irregularly-shaped 
fragments propelled during an arc blast is “generally considered to start at approximately 150 to 
180 m/s (500-600 ft/s) [Neal, 2005].” Arc-flash hood windows and face shields must meet the 
projectile impact requirements of ANSI Z87, which specifies that a 6.4-mm steel ball must not 
penetrate at a velocity of 300 ft/s (91.4 m/s). The ballistics test performance of two hood shield 
windows and two arc flash suits to 5.6-mm fragments (not spherical) appears in the following 
table. 

 

Ballastic Results for 50% of Fragments Penetrating Specimen [Neal, 2005] 

Hood Shield Window Specimen or 
Multi-Layer Fabric System Specimen  

Arc Rating
cal/cm2 

V50* 
m/s (ft/s) 

Hood Shield - Polycarbonate (PC) 100 > 115 (377) 
Hood Shield - PC w/ PC Backup Window 100 261 (856) 
Multi-Layer-Fabric - Flame Retardant Cotton 100 186 (610) 
Multi-Layer Fabric - Aramid w/ Ballistic Layer 80 280 (920) 

*V50 is the velocity at which 50% of the projectiles penetrate the target specimen. 
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Tertiary blast injuries result from individuals being thrown by the blast. Individuals may 
be injured by being thrown off a ladder or being propelled into a wall or equipment. The tertiary 
effects of the arc blast may also help reduce the severity of burn injury.  

Very brief, arc-flash incidents sometimes occur without causing burn injury or blast 
injury to nearby workers. However, the bright light, visible within a millisecond, may cause flash 
blindness. (Two measured light levels from arc tests are included in the following table.) Flash 
blindness is a temporary vision loss, which occurs when the retina receives excess thermal 
energy, but not enough a cause a burn. A reduction in visual acuity can last a few minutes or a 
few days. The recovery time from flash blindness depends on the brightness, size and direction 
of the light flash, as well of the light spectrum and age [Teresi]. Recovery times also increase 
when a pupil is more dilated [Severin], as in the case of a person’s pupil increasing to receive 
more light in a dimmer environment. Long term visual effects from ultraviolet and infrared light 
exposure may also occur. Cataract development is fairly common in workers surviving 
significant injuries in arc incidents [Capelli, 1999]. It has been reported that the light radiated by 
an arc flash covers part of the ultraviolet region, and is predominately in the range of 200 to 600 
nm [RA Wilson].    

 

Light Level Measurements from Recent Publications 

Approximate 
Light Level  

Test Details 

12 million lux 2.7 kV, Available Bolted-fault currents: 32 kA,  
Horizontal, open-air electrodes, 10-ft (3-m) distance  [W. Lee] 

~20 million lux Arc current: 20 kA, single-phase opposing electrodes* [Stokes] 
+100,000 lux Bright summer sun 

*All other test results provided in this Annex are taken from three-phase tests 

 

In 2005, David Wallis presented an analysis of 454 public records of OSHA 
investigations involving electric arcs which occurred between 1980 and 2004; thirty incidents, 
involving arc welders, arc furnaces and electric shock, were eliminated. Non-thermal injuries 
were reported in 7.3% of the remaining 424 records involving electrical faults. Wallis noted, 
“The risk of burn injuries from this hazard can be very severe. However, an electric arc poses a 
substantial risk of non-burn injuries…less well known…frequently less severe than the 
potentially threatening burn injuries [IEEE/NFPA RTPC].” An additional 100 OSHA released 
between 2005 and 2008 have also been analyzed [Gammon]. Five of the 100 records were 
removed because they involved arc welders, an arc furnace or electric shock. Of the 95 
remaining records, 14 or 14.7% contained reports of non-burn injuries. The following table 
provides a summary of the non-burn injuries recorded in the OSHA records. The four records of 
eye injuries are: two flash burns to the eyes (with no face injury specified), momentary 
blindness, and required eye flushing from a fault causing a battery to blow up in a person’s face. 
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An additional record, not included in the table, included both face burn and eye injury. (Eye 
injuries, as well as hearing damage, can result from thermal burns, as well as the respective 
effects or light and sound.) It is quite possible that many of the OSHA records did not document 
additional non-thermal burn injuries.  

As the table shows, several injuries of smoke inhalation and asphyxia were recorded. The 
intense arc temperatures vaporize the electrodes (typically copper or aluminum) and adjacent 
enclosure walls (typically carbon steel). It has been estimated that vaporized copper has a 
volume 67,000 times larger than it original solid form [Wilson]. Workers suffered smoke 
inhalation or were asphyxiated, probably due to the conductor and enclosure metal vaporization 
or combustion byproducts from the ignition of insulation, paints and other materials used in the 
manufacturing of electrical equipment. In one incident, an employee died after inhaling the hot 
gases from the electric arc, which might be considered a thermal burn injury. Exposure to the 
gases released during an arc event can result in permanent lung damage and the development of 
lung disease. 

 
 

Non-Burn Injuries listed in OSHA Records 

Injury Type Wallis’ 2005 Analysis Subsequent Records   
Number of records considered 424 95 
Smoke inhalation and asphyxia 13 (3.1%) 3 (3.2%) – 2 smoke inhalation 
Thrown, knocked down, fall, loss 
of consciousness, and fracture 

13 (3.1%) 6 (6.3%) – 2 falls 
               – 4 thrown 

Eye injury 4 (0.94%) 4 (4.2%)  
Laceration 1 (0.24%) 1 (1.1%) shrapnel 
Hearing loss 1 (0.24%) 0 
Total 31 (7.3%) 14 (14.7%) 
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Public Comment No. 159-NFPA 70E-2013 [ Section No. O.2.3 ] 

O.2.3  Incident Energy Reduction Methods.
Where a circuit breaker that is rated for, or can be adjusted to, 1000 amperes 
or more is used, one of the following or equivalent means have proven to be 
effective in reducing arc flash energy: The following methods have proved to 
be effective in reducing incident energy: 

(1) Zone-selective interlocking. A method that allows two or more circuit 
breakers to communicate with each other so that a short circuit or
ground fault will be cleared by the breaker closest to the fault in the
minimum time. Clearing the fault in the shortest time aids in keeping the
incident energy in the circuit to its lowest possible value.

(2) Differential relaying. The concept of this protection method is that 
current flowing into protected equipment must equal the current out of 
the equipment. If these two currents are not equal, a fault must exist 
within the equipment, and the relaying can be set to operate for a fast 
interruption. Differential relaying uses current transformers located on 
the line and load sides of the protected equipment and fast acting relay.

(3) Energy-reducing maintenance switching with a local status indicator. An 
energy-reducing maintenance switch allows a worker to set a circuit 
breaker trip unit to operate faster while the worker is working within an 
arc flash boundary, as defined in NFPA 70, and then to set the circuit
breaker back to a normal setting after the work is complete.
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Public Comment No. 72-NFPA 70E-2013 [ Section No. O.2.3 ] 

O.2.3  Incident Energy Reduction Methods.
Where a circuit breaker that is rated for, or can be adjusted to, 1000 amperes 
or more is used, one of the following or equivalent means have proven to be 
effective in reducing arc flash energy: The following methods have proved to 
be effective in reducing incident energy: 

(1) Zone-selective interlocking. A method that allows two or more circuit 
breakers to communicate with each other so that a short circuit or 
ground fault will be cleared by the breaker closest to the fault in the 
minimum time. Clearing the fault in the shortest time aids in keeping the 
incident energy in the circuit to its lowest possible value with no 
intentional delay in order to minimize incident energy .

(2) Differential relaying. The concept of this protection method is that 
current flowing into protected equipment must equal the current out of
the equipment. If these two currents are not equal, a fault must exist 
within the equipment, and the relaying can be set to operate for a fast 
interruption. Differential relaying uses current transformers located on 
the line and load sides of the protected equipment and fast acting relay.

(3) Energy-reducing maintenance switching with a local status indicator. An 
energy-reducing maintenance switch allows a worker to set a circuit 
breaker trip unit to operate faster while the worker is working within an 
arc flash boundary, as defined in NFPA 70, and then to set the circuit 
breaker back to a normal setting after the work is complete.
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This comment has 2 parts:
First, we believe that the first sentence was intended to be deleted by the technical 
committee and replaced with the second sentence.  The first part of this comment deletes 
the first sentence and leaves the second sentence in place.

Second, the edits to the ZSI explanation was included in our affirmative voting comment.  
This change is necessary because the proposed wording includes superlatives such as 
"shortest" and "lowest" which can mislead users of the document.  The edited language 
more clearly explains the operation of ZSI.
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