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6.3: Revised to reflect arc flash hazard

assessment data management.

Document History Log
Change/ | Change Originator/ Description
Revision | Date Phone
Basic 10/22/15 Matt Willis Initial release.
8-7678
Rev. A 5/16/16 Matt Willis 6.2-e: Deleted, moving reference to Arc Flash
8-7678 Requirement Flow Chart to body of 6.2.

6.4-c: Changed “panels” to “panels, equipment

or devices.”
7.0-b: Added SSC Form 928.

RELEASED - Printed documents may be obsolete; validate prior to use.




Stennis SSTD-8070-0138-ELEC A
Number Rev.
Standard Effective Date: May 16, 2016
Review Date: May 16, 2021
Page 3 of 9
Responsible Office: NASA SSC Center Operations Directorate
SUBJECT: Arc Flash Standard
Table of Contents
1.0 PURPOSE.......cuuricrvurrcrcnrrcsnnnes 4
2.0 APPLICABILITY .cccuiirvinnnicsseisssncsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssossssssassssassss 4
3.0 REFERENCES AND APPLICABLE DOCUMENTS .....cccviivinieinsuncsensseecsnncsancsannens 4
4.0  RESPONSIBILITIES .......ccooviiniinninnninsssissssesssnssssssssssssssssssssssssssssssssssssssssssssssssssssassssassss 4
5.0 ARC FLASH OVERVIEW 5
5.1 Properties of Electrical Arc Flash.........cccooviiiiiiiiiiiiiiiiiceceeeceee e 5
5.2 Hazards of ArC Faults ........ccoeiioiiiiiiii et 5
6.0 ARC FLASH REQUIREMENTS.....cccoviinieniissnmcssesssasossesssssossssssassssassssssssassssssssasssssssses 6
7.0 RECORDS AND FORMS 7
8.0 ACRONYMS AND ABBREVIATIONS .....cccttrieneissancsnnsssssssessssssssassssssssassssssssasssssssses 8
0.0  APPENDIX ..uuiiiiiniiitinsniinntnnninssicstssssssssssssssessssssssessssssssossssssssessssssssessssssssssssssssssssss 9
Arc Flash Requirement FIow CRhart...........ciiiiiiiineiineiisnnsennsenseccssecsnnsssnssssesssesnes 9

RELEASED - Printed documents may be obsolete; validate prior to use.




Stennis SSTD-8070-0138-ELEC A

Standard Number Rev.

Effective Date: May 16, 2016

Review Date: May 16, 2021

Page 4 of 9

Responsible Office: NASA SSC Center Operations Directorate

SUBJECT: Arc Flash Standard

1.0 PURPOSE

This John C. Stennis Space Center (SSC) standard (SSTD) establishes the requirements for electrical
arc flash safety at SSC.

2.0 APPLICABILITY

a. This SSTD applies to all SSC NASA organizations, resident agencies, contractors and
subcontractors dealing with electrical systems at SSC.

b. The requirements in this SSTD apply to new construction, renovations, modifications,
and maintenance, as well as to all employees working with or exposed to electrical
hazards.

3.0 REFERENCES AND APPLICABLE DOCUMENTS
Referenced documents shall be the latest edition unless otherwise specified.

29 CFR 1910.132, Personal Protective Equipment

29 CFR 1910.147, Control of Hazardous Energy (Lockout/ Tagout)

29 CFR 1910.269, Electric Power Generation, Transmission, and Distribution

29 CFR 1910.335, Safeguards for Personnel Protection

NFPA 70E, Standard for Electrical Safety in the Workplace

IEEE 1584-2002, I[EEE Guide for Performing Arc Flash Hazard Calculations

Underwriters Laboratories UL248, NEMA® Electrical Installation Requirements

Underwriters Laboratories UL489, Circuit Breakers

Underwriters Laboratories UL1077, Supplementary Protectors

NEMA AB3-2001, Molder Case Circuit Breakers and their Application

SPR 1440.1, SSC Records Management Program Requirements

SSTD-8070-0005-CONFIG, SSC Preparation, Review, Approval, and Release of SSC
Standards

SSTD-8070-0009-CONFIG, SSC Preparation of Form SSC-625, Certificate of
Completion (COC)

SSTD-8070-0081-ELEC, SSC Facility Electrical Standard

SCWI-8715-0006, SSC Electrical Safety Program

4.0 RESPONSIBILITIES
a. Users of this SSTD shall comply with its requirements, ensure use of the correct version

of this SSTD and the documents it references, and inform the appropriate organization of
needed changes in accordance with SSTD-8070-0005-CONFIG.
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b. Responsibilities for the use and control of this SSTD and for the review and approval of

revisions or cancellation of this SSTD shall be as specified in SSTD-8070-0005-CONFIG
and the applicable documents referenced therein.

5.0 ARC FLASH OVERVIEW

An electric arc or an arcing fault is a flashover of electric current through air in electrical
equipment from one exposed live conductor to another or to ground. Arc flash hazard is the
danger of excessive heat exposure and serious burn injury due to arcing faults in electrical power
systems. Electric arcs produce intense heat, sound blast and pressure waves. They have
extremely high temperatures, radiate intense heat, can ignite clothes, and can cause severe burns
that can be fatal.

5.1 Properties of Electrical Arc Flash
Properties of Electrical Arc Flash include:

a. Electric arcs produce some of the highest temperatures known to occur on earth — up
to 35,000 degrees Fahrenheit (°F), four times the surface temperature of the sun.

b. All known materials are vaporized at this temperature. When materials vaporize, they
expand in volume (copper, 67,000 times; water, 1,670 times). The air blast can spread
molten metal to great distances with force.

c. The intense heat from arc causes the sudden expansion of air. This results in a blast
with strong air pressure. (Lightning is a natural arc).

d. For a low voltage system (less than 600V), a 3- to 4-inch arc can become “stabilized”
and persist for an extended period of time.

e. Energy released is a function of system voltage, fault current magnitude and fault
duration.

f. Arcs in enclosures, such as a Motor Control Center (MCC) or switchgear, magnify
blast, and energy transmitted as the blast is forced to the open side of the enclosure
and toward the worker.

5.2 Hazards of Arc Faults
Hazards of arc faults include:
5.2.1 Heat
Fatal burns can occur when the victim is several feet from the arc. Serious burns

are common at a distance of 10 feet. Staged tests have shown temperatures greater
than 437°F on the neck area and hands for a person standing close to an arc blast.
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5.2.2 Objects

Arcs spray droplets of molten metal at high-speed pressure. Blast shrapnel can
penetrate the body.

5.2.3 Pressure

Blast pressure waves have thrown workers across rooms and knocked them off
ladders. Pressure on the chest can be higher than 2,000 lbs/sq.ft.

5.2.4 Fire

Clothing can be ignited several feet away. Clothed areas can be burned more
severely than exposed skin.

5.2.5 Hearing loss from sound blast

The sound can have a magnitude as high as 140 dB at a distance of 2 feet from the
arc.

6.0 ARC FLASH REQUIREMENTS
6.1 Facility electrical panels shall carry arc flash safety labels as per SCWI-8715-0006.

6.2  All employees involved in electrical work shall comply with the requirements of SSTD-
8070-0138-ELEC, SCWI 8715-0006, and SSTD-8070-0081-ELEC.

For all electrical designs that have XFMR >125kV A and <240V or XFMR >15kVA and
>240V, permanently installed generators or Motor >50 HP, and all battery banks of 8 or
more where the short circuit current is >4kADC, perform an arc flash hazard assessment
per the Arc Flash Requirement Flow Chart (see Section 9.0, Appendix) and other design
calculations as required by the NASA Project Manager (PM).

a. Arc flash hazard analyses shall be performed by, or under the direction of, an
electrical engineer who has completed formal commercial training in power system
analysis and arc flash hazard analysis and who has significant commercial experience
in performing same.

b. Arc flash hazard analyses developed for SSC shall be reviewed and approved by
NASA, or its designee’s Electrical Engineering Lead, to be considered delivered and
complete.

c. Data shall be submitted by the design engineer in SKM Power Tools for Windows or
other electronic format as approved by the NASA PM.
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d. Final approved copies of this data shall be submitted to Central Engineering Files
(CEF).

6.3 SSC arc flash hazard assessment data shall be located as follows:

a. Each building identifier within the Design and Data Management System (DDMS)
will contain a folder under Electrical, Electrical Arc Flash Assessment, which will
serve as the authoritative repository for that building identifier’s completed arc flash
hazard assessment report and subsequent updates to that report.

b. A history folder will be placed on a designated network share drive where a copy of
arc flash hazard assessment information including but not limited to SKM electronic
modeling files, library files, project files, associated relay files, and original arc flash
hazard assessment field sheets will be available.

6.4  If the arc flash hazard assessment analysis shows an increase in the available arc fault
current:

a. The building’s electrical drawings, building electrical one line, and panel schedules
shall be redlined and revised.

b. The arc flash hazard assessment data file shall be revised with the new electrical
information; and the change, documented by saving the folder as a revised calculation
with a new revision number.

c. The affected electrical panels, equipment or devices shall be relabeled as per SCWI-
8715-0006.

d. The modified electrical work and arc flash evaluation shall be documented in
accordance with SSTD-8070-0009-CONFIG.

7.0 RECORDS AND FORMS

a. Records and forms required by the procedures of this SSTD shall be maintained in
accordance with SPR 1440.1.

b. All records and forms are assumed to be the latest edition unless otherwise indicated.
Forms may be obtained from the SSC Electronic Forms repository or from the NASA
SSC Forms Management Officer. Quality Records are identified in the SSC Master
Records Index.
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SSC Arc Flash Assessment Forms for this standard are as follows:

SSC Form 920, UPS Data Acquisition

SSC Form 921, ATS Data Acquisition

SSC Form 922, Generator Data Acquisition

SSC Form 923, Low Voltage Panelboard Data Acquisition
SSC Form 924, Transformer Data Acquisition

SSC Form 925, Low Voltage Feeder Data Acquisition

SSC Form 926, Low Voltage MCC/MOTOR Data Acquisition
SSC Form 927, Low Voltage Switchgear Data Acquisition
SSC Form 928, High Voltage SF 6 Switch

8.0 ACRONYMS AND ABBREVIATIONS

CFR

dB
DDMS
F

IEEE
Ibs/sq.ft.
MCC
NASA
NEMA
NFPA
OSHA
PDF
PM
PPE
SCWI
SSC
SSTD
SPR

Code of Federal Regulations

degrees

decibels

Design and Data Management System
Fahrenheit

Institute of Electrical and Electronics Engineers
pounds per square foot

Motor Control Center

National Aeronautics and Space Administration
National Electrical Manufacturers Association
National Fire Protection Agency

Occupational Safety and Health Administration
Portable Document Format

(Project Manager)

Personal Protection Equipment

John C. Stennis Space Center Common Work Instruction
John C. Stennis Space Center

John C. Stennis Space Center Standard

Stennis Procedural Requirements
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9.0 APPENDIX:

Arc Flash Requirement Flow Chart

Are electrical designs

YES

XFMR >125kVA and
<240V or XFMR
>15kVA and >240V?

Does the mod have

YES

motor >50 HP?

Will produce a short
circuit current
>4kADC?

No further
action required.

YV VY

An Arc Flash Hazard
Assessment must be performed
as instructed per this standard.

The Arc Flash Hazard Analysis
must be reviewed and approved
by NASA or its designee.

Did Arc Flash
Hazard Analysis show
increase in arc flash hazard
or an increase
in PPE level?

NO

Update
Arc Flash
Warning
Labels on

the
Electrical
Equipment.

Submit the final
approved Arc Flash Hazard
Analysis to CEF for entry
into DDMS.
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