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I. Policy 

This operating procedure provides the basic requirements for electrical safety for Qualified 

Persons working at facilities controlled and operated by the PA Department of General Services 

(DGS). 

The Department policy is that only Qualified Persons will work on electrical equipment and 

installations. Work will be done on de-energized equipment whenever possible. If work must be 

done on energized equipment, Qualified Persons must use appropriate procedures, equipment 

and personal protective equipment (PPE) as described in this program and in the referenced 

documents. Unqualified Persons shall not be exposed to energized equipment. 

II. References 

The following documents are referred to in this procedure. The documents provide important 

information that is integral for the implementation of this procedure. It is not the intention of this 

procedure to restate all the requirements of the referenced documents. It is also not the intent of 

this program to provide guidance on the methods of electrical wiring installations or connections. 

It is assumed that use of this program is by a qualified electrician with knowledge of the 

requirements of the National Electrical Code (NEC). DGS has adopted the use of NFPA 70E-

2018. The requirements of the referenced documents are adopted by reference herein. 

• Occupational Safety and Health Administration (OSHA) 29 CFR 1910 Subpart S 

Electrical 

• National Fire Protection Association (NFPA) - Standard For Electrical Safety in the 

Workplace  

• DGS Lockout/Tag-out Program, AIPP Protocol #5 

 
III. Responsibilities 

• Supervisors shall ensure employees who may work on energized systems are trained as 

Qualified Persons and have the proper safety equipment and PPE to do the required 

operations safely. 

• Supervisors shall ensure their personnel are familiar with these procedures and adhere to 

its guidelines. 

• Supervisors are responsible for the implementation of this program and for the annual 

inspection of all related equipment. 

• Employees and supervisors are responsible for knowing the hazards of electrical systems, 

understand the requirements of this program, and use the safety equipment and PPE as 

required. 

https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910SubpartS
https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910SubpartS
https://www.nfpa.org/
https://www.nfpa.org/
https://www.pa.gov/content/dam/copapwp-pagov/en/dgs/documents/police/documents/protocol%2005-%20lockout%20tagout.pdf
https://www.pa.gov/content/dam/copapwp-pagov/en/dgs/documents/police/documents/protocol%2005-%20lockout%20tagout.pdf
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• The Safety Coordinator and Safety Consultant are available to provide guidance and the 

Bureau Chiefs are responsible for ensuring the implementation of this procedure 

throughout DGS. 

 

IV. General Safety Requirements 
 

• Batteries and Battery Rooms 

 

o Restricted Access 

 

Battery room access shall be restricted to authorized personnel. The room shall be 

kept locked unless occupied. 

 

The battery rooms should not be used for storage. 

 

o Ventilation Requirements 

 

Ventilation in the battery rooms should be sufficient to prevent liberated hydrogen 

gas from exceeding a concentration of 1 percent (10,000 ppm). Refer to NFPA 70E 

Section 240.1 and Section 320 for design requirements of the ventilation systems and 

battery rooms. 

 

o PPE 

 

The following PPE shall be available to employees performing battery maintenance: 

 

• Goggles and face shield 

 

• Chemical resistant gloves 

 

• Protective aprons 

 

• Protective overshoes or boots 

 

• Portable or stationary eyewash facilities 

 

o Tools and Equipment 

 

Tools and equipment for working on batteries shall be voltage rated for the maximum 

working voltage. 

 

• Electrical Rooms and Enclosures  
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o Restricted Access 

 

Doors to electrical rooms must be kept locked at all times and access must be 

restricted to qualified and authorized personnel. 

o Enclosure Construction 

 

Outdoor installations shall be enclosed with a fence that is 7 feet high or 6 feet high 

with 3 strands of barbed wire on top. Access to the fenced enclosure shall be 

controlled by a lock and key. For voltages of 601 to 13,799 volts, the minimum 

distance to live parts is 10 feet. For voltages up to 230,000, the minimum distance to 

live parts is 15 feet. 

 

In indoor installations, all electrical equipment shall be enclosed in metal cabinets 

inside locked fire-resistant rooms. The rooms shall have a minimum fire rating of 3 

hours. 

 

o Separation from Low-Voltage Equipment 

 

Where low voltage equipment such as switches, cutouts, or lighting panels are in rooms 

where there are exposed high voltage parts, the low voltage parts must be separated by 

a panel, fence or screen. 

 

o Warning Signs 

 

Where voltages exceed 600 volts, equipment or rooms must be posted with 

permanent and conspicuous warning signs with the following language: 

 

“DANGER---HIGH VOLTAGE---KEEP OUT” 

 

• Tools and Equipment 

 

o All tools, equipment and PPE must be voltage rated and provide protection for the 

voltages worked on. This includes all electrical test equipment. 

 

o All tools, equipment and PPE must be visually inspected before each use and at a 

minimum at least annually. 

 

o All tools, equipment and PPE must be electrically tested at least every 3 years. 

 

o Equipment shall be discarded of that is visually damaged, blistered, cracked, 

discolored, or fails the electrical testing. 

V. Procedures 
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• De-Energizing Electrical Systems 

 

When possible, electrical parts must be de-energized and placed in an electrically safe 

work condition. The parts must be locked out according to the DGS Lockout/Tag-out 

program (AIPP Protocol #5) for low voltage equipment and by following equipment 

specific switching orders for high voltage equipment. The Qualified Person must verify 

the system is de- energized by voltage testing before beginning work on the part or 

equipment. 

 

• Hazard/Risk Evaluation 

 

Before any work is started on or near live parts operating at 50 volts or more, or where an 

electrical hazard exists, the Supervisor or Foreman shall conduct a hazard/risk evaluation. 

 

The hazard/risk evaluation shall include a review of: 

 

• Voltage of the equipment that will be worked on; 

 

• Potential for arc flash and/or electric shock; 

 

• Availability of appropriate protective equipment and clothing; and 

 

• The knowledge and understanding of the hazards by the Qualified Persons. 

 

• Pre-Job Briefing 

 

Before starting each job, the Supervisor or Foreman shall conduct a job briefing that will 

include a discussion of: 

 

• Hazards of the job or operation; 

 

• Work procedures; 

 

• Special precautions; 

 

• Energy source controls; 

 

• A review of whether energized equipment can be or is properly locked out; and 

 

• PPE. 

 

• Selection of PPE (See Appendixes)  

 

Appendix B provides the minimum approach distances for Qualified Persons working on 

https://www.pa.gov/content/dam/copapwp-pagov/en/dgs/documents/police/documents/protocol%2005-%20lockout%20tagout.pdf
https://www.pa.gov/content/dam/copapwp-pagov/en/dgs/documents/police/documents/protocol%2005-%20lockout%20tagout.pdf
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exposed energized electrical conductors or circuit parts. It outlines the arc flash boundary 

distances for different voltage levels. The boundary helps determine the required PPE for 

workers. Refer to the limits included in Tables 130.7(C)(15)(a) for ac electrical systems or 

130.7(C)(15)(b) for dc electrical systems. The limits in these tables set the maximum 

available fault current and the maximum operating time of the overcurrent protective 

device. The minimum working distance is also given. If any of these conditions are not 

within the limits of the tables, the table method cannot be used to select arc-rated clothing 

and PPE. If the limits are within the table requirements, proceed to Appendix C, Table 

130.7(C)(15)(c). 

 

Appendix C, Table 130.7(C)(15)(c) shall be utilized to select the appropriate arc-rated 

clothing, PPE and non-arc-rated PPE for the task and circuit conditions. Note that these 

values are being estimated and no arc flash warning labels will be present.  

 

Appendix D, Table 130.5(C) may be used to determine the likelihood of the occurrence of 

an arc flash. This table may not be suitable for all work conditions and circumstances and 

must be used with caution. Best safe work practices would require a complete risk 

assessment, while using Table 130.5(C) to verify or supplement the results of the risk 

assessment. Table 130.5(C) contains only the likelihood of an arc flash, while Table 

130.7(C)(15)(a) in Appendix B only contains the arc-rated PPE category requirements and 

limits. 

 

Refer to NFPA 70E for more details or for other specific situations. As the hazard 

increases, the requirements for more fire and flash resistant clothing increases. 
 

• Working on Equipment over 600 volts 

 

o Permit System 

 

All work on energized high voltage parts or equipment must be completed using an 

Energized Work Permit and authorized by a High Voltage Electrical Supervisor. 

Appendix E serves as a sample Energized Work Permit.  

 

o Switching Orders 

 

All switching of high voltage electrical systems must be done according to specific 

Switching Orders developed by a High Voltage Electrical Supervisor. The switching 

orders will include step by step instructions for de-energizing, grounding, testing, and 

re-energizing equipment. The switching orders will include PPE requirements, two-

worker policy, and notification requirements and permit requirements. All Switching 

Orders shall be retained in a file and shall be reviewed before each operation. The 

Supervisor shall audit the performance of the Switching Orders and shall review the 

procedures with Qualified Employees at least annually. The Switching Orders shall 

be reviewed and updated as necessary and at least annually. 
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o Only Qualified Persons who are specifically trained in High Voltage Electrical 

Safety may do work on systems with over 600 volts energized parts. These 

employees must have been trained in the specific work practices and PPE required 

for high voltage work. The employees must have the appropriate PPE and practice 

the use of the PPE before working on energized systems. 

 

V. Training 

• Qualified Persons 

A Qualified Person shall be trained and knowledgeable in the construction and operation 

of equipment or specific work methods and be trained to recognize and avoid the electrical 

hazards that might be present with respect to that equipment or work method. Such 

persons shall also be familiar with the proper use of special precautionary techniques, 

PPE, 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 

considered unqualified for others. Such persons permitted to work within limited approach 

of exposed energized conductors and circuit parts shall, at a minimum, be additionally 

trained in all the following: 

• The skills and techniques necessary to distinguish exposed energized parts from 

other parts of electric equipment; 

 

• The skills and techniques necessary to determine the nominal voltage of exposed 

energized parts; 

 

• The approach distances and the corresponding voltages to which the Qualified 

Person will be exposed; 

 

• The decision-making process necessary to determine the degree and extent of the 

hazard and the PPE and job planning necessary to perform the task safely; and 

 

• Frequency of training is dependent on the level of hazard. 

 

• Unqualified Persons 

 

Unqualified persons shall be trained in and be familiar with any of the electrical safety- 

related practices that might not be addressed specifically but are necessary for their safety. 
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Appendix A 
Definitions (NFPA 70E-2018) 

Arc Rating. The value attributed to materials that describes their performance to 
exposure to an electrical arc discharge. The arc rating is expressed in cal/cm2 and is 
derived from the determined value of the arc thermal performance value (ATPV) or 
energy of breakopen threshold (EBT) (should a material system exhibit a breakopen 
response below the ATPV value). Arc rating is reported as either ATPV or EBT, 
whichever is the lower value. 

De-energized. Free from any electrical connection to a source of potential difference 
and from electrical charge; not having a potential different from that of the earth. 

Electrical Hazard. A dangerous condition such that contact or equipment failure can 
result in electric shock, arc flash burn, thermal burn, or arc blast injury. 

Informational Note: Class 2 power supplies, listed low voltage lighting systems, and 

similar sources are examples of circuits or systems that are not considered an electrical 

hazard. 

Electrically Safe Work Condition. A state in which an electrical conductor or circuit part 

has been disconnected from energized parts, locked/tagged in accordance with 

established standards, tested to the absence of voltage, and, if necessary, temporarily 

grounded for personnel protection. 

Enclosed. Surrounded by a case, housing, fence, or wall(s) that prevents persons from 

unintentionally contacting energized parts. 

Enclosure. The case or housing of apparatus — or the fence or walls surrounding an installation 

to prevent personnel from unintentionally contacting energized electrical conductors or circuit 

parts or to protect the equipment from physical damage. 

Energized. Electrically connected to, or is, a source of voltage.  

Exposed (as applied to energized electrical conductors or circuit parts). Capable of being 

inadvertently touched or approached nearer than a safe distance by a person. It is applied to 

electrical conductors or circuit parts that are not suitably guarded, isolated, or insulated. 

Exposed (as applied to wiring methods). On or attached to the surface or behind panels 

designed to allow access 

Fault Current. The amount of current delivered at a point on the system during a short-circuit 

condition. 

Fault Current, Available. The largest amount of current capable of being delivered at a point 

on the system during a short-circuit condition. 
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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 the hazards and reduce the associated risk. 
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Appendix B 

Arc-Flash PPE Categories  

Table: 130.7(C)(15)(a) (NFPA 70E-2018) 
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Appendix B (continued) 

Table: 130.7(C)(15)(b) (NFPA 70E-2018)
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Appendix C 

Personal Protective Equipment and Arc Flash Categories 

 Table 130.7(C)(15)(c) (NFPA 70E-2018) 
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Appendix D 

Likelihood of Occurrence of an Arc Flash Incident for ac and dc 

Systems 

Table 130.5(C) (NFPA 70E-2018) 
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Appendix D (Continued) 

Likelihood of Occurrence of an Arc Flash Incident for ac and dc 

Systems 

Table 130.5(C) (NFPA 70E-2018) 
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Appendix E 

Sample Energized Work Permit (NFPA 70E-2018) 

 


