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AIR STATION ORDER 9077.1 W(.,\1 l 
From: 
To: 

Commanding Officer, 
Distribution List 

Marine Corps Air Station, Cherry Point 

Subj : ELECTRICAL ARC FLASH SAFETY PROGRAM 

Ref: (a)	 NFPA 70E Standard for Electrical Safety in the 
Workplace 

(b) 29 CFR	 1910 Subpart S 
(c)	 NFPA 70 National Electrical Code 
(d)	 UFC 3-560-01, with Change 3, Electrical Safety, 

Operations and Maintenance (O&M) 
(e)	 ASTM F 1505-07 Standard Specification for 

Insulated and Insulating Hand Tools 
(f)	 ASTM F 1506-08 Standard Performance Specification for 

Flame Resistant Textile Materials for Wearing Apparel 
for Use by Electrical Workers Exposed to Momentary 
Electric Arc and Related Thermal Hazards 

Encl: (1)	 Electrical Arc Flash Safety Standing Operating 
Procedures (SOP) 

1. Situation. Working on or near energized equipment occurs 
regularly aboard Marine Corps Air Station (MCAS) Cherry Point and 
is executed by a variety of personnel, to include Marines, DoD 
Civilians, Air Station employees, and contract employees. 

2.	 Cancellation. AirStaO P9077.1 

3. Mission .. This Order establishes guidelines and procedures for 
all personnel to reference and follow, as they plan and execute 
operations on or near exposed energized electrical systems that 
have the potential for electrical arc flash hazards, to protect 
workers from potential harm, and prevent loss of life. This Order 
provides qualified electricians with working knowledge of the 
required personal protective equipment (PPE) , tools and procedures 
required to safely accomplish their work. 

DISTRIBUTION STATEMENT A: Approved for public release; 
distribution is unlimited. 
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4. Execution 

a. Commanders Intent and Concept of Operations 

(1) Commanders Intent. To establish policy and publish 
guidelines for electrical work that could involve electrical arc 
flash hazards at MCAS Cherry Point and outlying fields. 

(2) Concept of Operations. It is the policy of this 
command to ensure that all electrical work with electrical arc 
flash hazard potential be conducted in accordance with 
guidelines and procedures contained in the references. 

b. Responsibility. It is the responsibility of all 
Commanding Officers, Directors, Department Heads, and Officers 
in Charge (OICs) or Non-Commissioned Officers in Charge (NCOICs) 
to ensure compliance with this Order. Any known violations of 
the Order shall be reported by the most expeditious means 
available to Safety and Standardization at (252) 466-3578/7508. 

c. Action 

(1) Initial or annual refresher training as well as 
ongoing safety training for all employees. 

(2) All electrical employees are responsible for knowing 
and utilizing the procedures contained in the references. All 
employees shall use the personal protective equipment (PPE) 
required for the safe performance of their job. Employees will 
warn others of known hazards or failure to comply with safety 
precautions that may injure themselves or others. 

5. Administration and Logistics. This Order is published 
electronically and can be accessed on-line via the MCAS Cherry 
Point homepage at 
http://www.marines.mil/unit/mcascherrypoint/Pages/adjutant/adjut 
ant.aspx. 

2
 



ASO 9077.1 
14 OCT Z010 

6. Command and Signal 

a. Command. This Order is applicable to all Commands, 
Directors, Departments within MCAS, Cherry Point and outlying 
fields. 

b. Signal. This Order is effective the date signed. 

~~ 
ROBERT D. CLINTON 
Executive Officer 

DISTRIBUTION: A 
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UNITED STATES MARINE CORPS 
MARINE CORPS AIR STATION
 

POSTAL SERVICE CENTER BOX 8003
 
CHERRY POINT, NORTH CAROLINA 28533-0003
 

ASO 9077.1 Ch 1 
SS 
, DEC. 2011 

AIR STATION ORDER 9077.1 Ch 1 

From: Commanding Officer, Marine Corps Air Station, Cherry Point 
To: Distribution List 

Subj: ELECTRICAL ARC FLASH SAFETY PROGRAM 

1. Situation. To direct pen changes to the basic Order. 

2. Execution 

a. Page I, reference (e), change to read, "ASTM F 1505-10 
Standard Specification for Insulated and Insulating Hand Tools." 

b. Page I, reference (f), change to read, "ASTM 1506-10 
Standard Performance Specification for Textile Material for Wearing 
Apparel for Use by Electrical Workers Exposed to Momentary Electric 
Arc and Related Thermal Hazards." 

3. Filing Instructions. File this Change transmittal immediately 
behind the signature page of the basic Order. 

DISTRIBUTION: A 

DISTRIBUTION STATEMENT A: Approved for public release; 
distribution is unlimited. 
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Chapter 1 

INTRODUCTION 

1. PURPOSE. To establish safety-related work practices and
 
personal protective equipment (PPE) required to work on or near
 
exposed energized electrical systems.
 

2. POTENTIAL ENERGY SOURCES. Equipment and conductors
 
energized at voltages 50V and above.
 

3. BACKGROUND. When personnel are exposed to bare energized 
conductors, they are at risk of injury not only to themselves, 
but also to others nearby. The hazards of working on or near 
bare electrical conductors can result in electrical shock, 
electrocution, arc flash burns, thermal burns, respiratory 
contamination and other physical trauma injuries related to 
falling or being struck by objects due to an arc blast. 

4. JUSTIFICATION. There are certain situations where working 
on or near energized equipment cannot be avoided. Energized 
equipment must be checked to determine if equipment is operating 
correctly and if not, which components are defective. Operating 
parameters such as voltages, currents, and phase rotation must 
be measured while the equipment is energized. This Order 
provides qualified electricians with a working knowledge of 
required PPE, tools, and procedures to safely accomplish their 
work. 

5. SAFE WORK. Safe Work Practices When Working On or Near 
Exposed Energized Electrical Systems: Electrical equipment/ 
conductors to which an employee could be exposed shall be de
energized before the employee works on or near them. 

6. ENERGIZED ELECTRICAL WORK. If live parts are not placed in 
an electrically safe work condition, the work to be performed 
shall be considered energized electrical work and shall be 
performed by written per.mit only, see Appendix (C). 

a. The only three exceptions where the equipment/conductors 
can remain energized are as follow: 

(1) Tasks related to trouble shooting, such as voltage 
and current measurements, shall be permitted by qualified 
persons provided appropriate safe work practices are followed. 

ENCLOSURE (1)
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(2) When de-energizing systems will create increased 
hazards (i.e. interruption of life support equipment, emergency 
alarm systems, or shutdown of hazardous ventilation equipment) 
that cannot be otherwise mitigated. 

(3) When it creates an excessive impact on critical
 
infrastructure (widespread multi-circuit outages on numerous
 
facilities), as determined by the designated authority having
 
jurisdiction.
 

b. Workers shall comply with the following guidelines when 
planning to work on or near exposed energized conductors 
operating above 50 volts: 

(1) The immediate supervisor shall be notified prior to 
starting any energized work. 

(2) Workers shall adhere to this Order or another 
authorized job-specific order/SOP for energized work. 

(3) Only qualified persons are to perform work on or 
near exposed energized electrical systems above 50 volts. 

(4) Conduct a Job Hazard Analysis to plan work, review 
PPE requirements and identify hazards. See Appendix (B). 

(5) Limit access within the limited approach and flash 
protection boundaries to qualified personnel only. 

(6) Identify and clear an escape route to an area 10' or 
more beyond flash protection boundary. 

(7) Ensure work area is well illuminated. 

(8) Remove all conductive articles of clothing or 
jewelry. 

(9) Assume all conductors and equipment to be energized, 
unless grounded, tagged and locked out by a formal lock out/tag 
out procedure per reference (a). 

7. LIMITS OF APPROACH. Approach boundaries are specified 
distance limits from exposed energized conductors that are 
stablished as additional safety measures. See Figure I, in 
Appendix A-I, for a graphical approach boundary representation. 

ENCLOSURE (1)1-2 
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The voltages used to determine the approach boundaries are the 
nominal phase-to-phase voltages. See Table 3-1 in Reference (d) 
for approach distances for various system voltages. 

ENCLOSURE (1)1-3 
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Chapter 2 

BOUNDARIES 

1. LIMITED APPROACH BOUNDARY 

a. Any activity within the limited approach boundary is 
considered "working near". A qualified person shall take the 
measures necessary to prevent non-qualified personnel or 
personnel that are not knowledgable of the task from entering the 
limited approach boundary. This may require the use of 
barricades, barricade tape, signs, or other means to control 
access. If signs and barricades do not provide sufficient warning 
and protection from the electrical hazard, an attendant shall be 
posted to warn and protect employees. 

b. Workers who must enter the limited approach boundary 
must be alert at all times and remain aware of the location of 
exposed energized conductor(s). Any object that is not fully 
insulated for the circuit voltage is considered conductive. 
Employees shall use voltage rated tools, and/or handling 
equipment, and rubber materials (e.g., matts, clothing, PPE, 
etc.) when working inside the limited approach boundary, where 
accidental contact is likely. Voltage rated tools must meet the 
standards outlined in reference (e) or be considered conductive 
objects, thus subjecting them to the approach boundaries as an 
extension of the employee's body. 

c. An unqualified person can cross the limited approach 
boundary only if a qualified person advises them of the possible 
hazards and provides a continuous escort while inside. 

2. RESTRICTED APPROACH BOUNDARY 

a. Under no circumstances is an unqualified person 
permitted to cross the restricted approach boundary without a 
safe work environment first being established. No qualified 
person shall approach or take any conductive object closer to 
the exposed, energized conductor than the restricted approach 
boundary, unless he or she meets the following conditions: 

(1) Use only voltage rated tools. 

(2) Use appropriate PPE for protection from shock. 

ENCLOSURE (1)
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(3) Minimize the risk created by inadvertent movement by 
keeping as much of the body out of the restricted space as 
possible and using only protected body parts necessary to 
accomplish the work in the restricted space. 

(4) Ensure that no uninsulated part of the body crosses
 
the prohibited boundary.
 

3. PROHIBITED APPROACH BOUNDARY. No uninsulated part of the 
body shall be allowed to cross the prohibited approach boundary. 
Crossing the prohibited approach boundary is considered the same 
as making contact or uworking on". Troubleshooting, taking 
voltage readings, applying safety grounds, insertion or removal 
of revenue meters, installing or removal of individual starter 
buckets in a motor control center, and any work involving moving 
an exposed energized conductor are considered uworking on". 

4. FLASH PROTECTION BOUNDARY. The flash protection boundary is 
intended to trigger the need for PPE that can protect the worker 
from thermal injury. Calculation of arc flash exposure is 
complex and involves as many as 14 variables. To simplify 
compliance, a conservative default flash protection boundary for 
voltages between 50 and 600 volts is established at 4 feet. 
Above 600 V, the flash protection boundary should be calculated 
using reference (a). Tables 4-2 and 4-3 in reference (d) have 
been developed to provide employees with a quick reference to 
select the appropriate PPE for various approved energized tasks 
and may be used in lieu of calculations in reference (a). All 
employees whose duties require them to work within the flash 
protection boundary of systems operating above 50 volts shall 
wear the PPE as required in reference (a). 

5. Working on or Near Exposed Energized Systems. Tables 4-2 
and 4-3 in reference (d) list approved energized tasks and the 
PPE required for those tasks. Occasionally, because multiple 
voltages exist on a utility pole, working on systems rated at 
less than 600 volts also requires working near overhead 
conductors operating above 600 volts. The approach boundaries 
provided in reference (d), Table 3-1 applies. If the lower 
voltage work requires worker exposure inside the restricted 
approach boundary of the higher voltage system, then PPE 
appropriate for the higher voltage system must be worn or the 
overhead circuits shall be de-energized. The worker shall be 
qualified to work on the high voltage systems if they will 
remain energized. Overhead conductors on utility poles shall 

2-2 ENCLOSURE (1)
 



ASO 9077.1 
14 Oct 10 

always be considered exposed (bare) regardless of the appearance 
of insulation. 

6. PPE for Arc Flash Protection. 

a. The daily MINIMUM clothing requirements for every
 
electrical worker (as defined above) include:
 

(1) Fire retardant (FR) shirt (long sleeve) and pants
 
(or FR coveralls) with minimum arc rating of 8 cal/cm2 

.
 

(2) Cotton underwear (conventional short sleeve t-shirt 
and briefs/shorts) . 

(3) Leather electrical hazard rated (EH) work 
shoes/boots. 

Or 

(1) FR coveralls with a minimum arc rating of 8 cal/cm2
• 

(2) Cotton underwear (conventional short sleeve t-shirt 
and briefs/shorts) or untreated natural fiber shirt. 

(3) Untreated natural fiber pants. 

(4) Leather electrical hazard (EH) rated work 
shoes/boots. 

b. Employees working in the vicinity of exposed, energized 
equipment shall wear the following additional PPE. Tables 4-2 and 
4-3 in reference (d) list PPE required for specific tasks: 

(1) Non-metallic safety glasses with side shields. 

(2) Hard hat. 

(3) Leather outer gloves with voltage-rated inner rubber 
gloves. 

(4) Hearing protection, unless it creates a safety hazard 
during tasks that require verbal communication. 

7. PPE Pre-Use Inspection. Voltage rated tools and PPE shall be 
visually inspected prior to use each day and immediately 

2-3 ENCLOSURE (1)
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following any incident where workers seasonably suspect the tools 
may have been damaged. Insulating gloves shall be inspected per 
reference (b). Tools and PPE that have sustained damage that 
could affect their performance shall not be used on or near 
exposed energized conductors. 

8. PPE Requirements for Specific Tasks. Tables 4-2 and 4-3 in 
Reference (d) identify MINIMUM PPE requirements for specific 
tasks. These requirements are in addition to the requirements 
of Chapter 2 of this Order (assuming the exposed equipment is 
energized and work is conducted within the flash protection 
boundary) . 

9. Responsibilities. The supervisor shall enforce the 
requirements of this SOP by visiting job sites, observing work 
and taking corrective action as needed. Persons whose duties 
require performing work on or near exposed energized electrical 
systems are required to use the PPE mandated by this Order. Plan 
the work to minimize exposure time to shock and arc flash 
hazards, and keep unqualified people who are not wearing the 
required PPE and knowledgeable of the work from entering the 
limited approach and flash protection boundaries. 

ENCLOSURE (1)2-4 
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Job Hazard Analysis Form 

MCAS CHERRY POINT JOB TITLE: Working On 
Electrical Systems 

or Near Exposed Energized DATE: It! NEW 

JOB HAZARD ANALYSIS 
JHA No.: XXXXXXXX 

0 
REVISED 

TITLE OF PERSON WHO DOES JOB: SUPERVISOR: ANALYSIS BY: 
INSTRUCTIONS ON REVERSE 

SIDE 

COMPANY/ORGANIZATION: 

High and Low Voltage Electricians, 
Electrical Technicians, Electronic 
Industrial Control Mechanic & 
Others who perform electrical work 
PLANT/LOCATION: 
Regional Application 

DEPARTMENT REVIEWED BY: 

REQUIRED AND/OR 
RECOMMENDED PERSONAL 
PROTECTIVE EQUIPMENT: 

APPROVED BY: 

SEQUENCE OF BASIC JOB STEPS RECOMMENDED ACTION OR PROCEDUREPOTENTIAL HAZARDS 

Review this SOP or a specific energized 
to start work on an energized 

NoneNotify supervisor of intent 
task SOP 

system 
Perform a pre job briefing Plan work, identify hazards, and review 
and job hazard analysis 

None 
required PPE in accordance with this SOP. 

Select appropriate PPE from Arc Blast, burns and shock Ensure PPE is properly selected and worn 
Tables 3 and 4 this SOP for task at hand. Ensure PPE meets 

defective PPE is selected 
hazard if incorrect or 

References (c) through (e) 
Select appropriate insulated Ensure tools are tested and in compliance 

insulated or defective tools 
Arc blast and burns if un

with Reference (e)tools 
selected 



Establish approach boundaries 

Plan and clear an escape 
route 

Perform energized task 

upon job completion, secure 
all access to energized 
equipment 
Secure approach boundaries 
and escape routes 
Secure tools and PPE 

Notify Supervisor of job 
completion 

Arc blast, burns and shock 
hazard 
Trip hazard 

Arc blast, burns and shock 
hazard 

Arc blast, burns and shock 
hazard 

Trip hazard 

None 

None 

Consult Table 1, this SOP. Keep unqualified 
persons out 
Ensure escape route is clear and free from 
trip hazards 

Follow specific task SOP as applicable. 
Wear all required PPE and insulated tools 
from Tables 3,4 this SOP 
Close electrical enclosures and return 
equipment to an electrically safe condition 

Ensure work area is left in a hazard free 
condition 
Clean tools and PPE before storing 
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Appendix C 
Special Permission Energized Electrical Work Permit 

Part I: Request for Special permission Job Work Order Number _ 

(I) Description of circuit/equipment, _ 

(2) Job Location:, _ 

(3) Description of the work to be done: _ 

(4) Justification of why the circuit/equipment cannot be de-energized: _ 

(5) Anticipated duration of work requiring special pennission: (hours/minutes) on (date) _ 

(6) Means employed to restrict access of unqualified persons: _ 

(7) Voltage: _ 

(8) Approach Boundaries: (distance) Limited Restricted Prohibited Flash _ 

(9) Approach Boundaries to be crossed: (Check as applicable) 

Limited __ Restricted __ Prohibited __ Flash Protection __ 

(10) PPE to be used: (in addition to daily wearO 
Leather Gloves: 
Voltage rated rubber gloves w/leather protectors 
Safety Glasses 
Arc Flash Face Shield rated 10-cal/cm sq or more 
Arc Flash Hood rated 20 caVcm sq or more 
Safety Helmet 
Balaclava (head sock) 
Hearing Protection (single level) 
Voltage Rated Tools 
Hazard Risk 3 Clothing 

Yes No 
Yes No 
Yes_ No __ 
Yes_ No __ 
Yes_ No __ 
Yes No 
Yes No 
Yes No 
Yes_ No __ 
Yes No 

(II) Source of Lighting: (Check as applicable) 

Outside Daylight _ Inside Existing Artificial_ Temporary Portable Lighting: AC _ Battery __ 

(12) Name of Employee(s) Assigned to Job: _ 

Requested by: Date:, _ 
******************************************************************************************************** 

Part II: Approval 

Approved by: Date:: _ 

ENCLOSURE (1)C-1 


