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Electrical Personnel

Protective Clothing & Equipment Policy

This policy states the guidelines that must be followed if the work requires that the circuit be energized and is not intended for work performed on de-energized equipment. Electrical personnel include electricians, instrument technicians, relay technicians, linemen and in some cases computer/communications technicians. This policy does not cover operators or non-electrical personnel.
Work will be performed only by qualified employees. No work will be performed without the proper safety equipment being worn. The following is the minimum requirement when working around electrical equipment and is intended to meet the standards of the NFPA 70E. No exceptions will be taken to this policy unless first reviewed by the Branch Electrical Safety Team and calculations are performed to determine the hazard. The calculations will be performed by a qualified employee who has all pertinent information and is trained in the arc flash calculation process.

Where arc flash calculations have been completed and labels posted, guidelines on labeling are to be used.  Where labels are not posted guidelines in this policy are to be followed.

This policy is not intended to include electrical hand tools, equipment used in offices, appliances normally used in residential applications and instrument controls where the nominal voltage is 120 volts or less. These devices will be covered under their own safe operating procedures.

Always attempt to have the circuits de-energized when working on or near them. If the circuit is de-energized, it must be “Locked and Tagged” in the open position and properly grounded.

If you are unsure of the hazard you are encouraged to call your supervisor or a qualified employee for assistance before proceeding with the assigned task. Good electrical practices and judgment may dictate the need for arc flash protective gear in other applications throughout the operation.

All personnel inside the flash hazard boundary must follow the same clothing requirement as stated above. If the proper safety equipment is not available, the person performing the work must clear and guard the area of all affected personnel before any work is performed. Guarding shall be provided through an attendant, flagging, barricades, etc.  Clearances are stated below.

· Low Voltage              -           300 to 1000 volts           -           10 feet

· Medium Voltage        -           1000 to 69000 volts       -           20 feet

Low Voltage Electrical Equipment: (300 V up to 600 VAC or 1000 VDC)

(HRC = NFPA Hazard Risk Category per 70E Table 130.7(C)(11)

Closed Door  (NFPA HRC 1)

· Approved Flame Retardant Long Sleeve Shirt and Pants or Coveralls

· Hard Hat - ANSI Class E

· Hard Toed Safety Shoes

· Company Approved Safety Glasses

Open Door  (NFPA HRC 2)

· Approved Flame Retardant Long Sleeve Shirt and Pants or Coveralls

· Approved Face Shield or Full Face Hood
· Protective Gloves
· Hard Hat - ANSI Class E

· Hard Toed Safety Shoes

· Company Approved Safety Glasses

It is mandatory to wear arc and flame protection and the appropriate hand protection when working "beyond" barriers on low voltage equipment. The Company will provide the required protective clothing for the designated employees working under the mandates of this policy. Cotton underclothing is recommended to maintain maximum burn protection.

Before operating switches or disconnects make certain all latches are properly secured and whenever possible stand to the side of the switchgear compartment when opening or closing breakers, etc. Switchgear design is such that doors / barriers remain closed when in operation to reduce exposure to personnel from possible electrical arc flash. This is not to be mistaken for a door that is for weather protection.

Low Voltage protection should not be confused with that required for 1000 volts and above. Other than where mandatory, good electrical practices and judgment may dictate the need for arc flash protective gear in other applications throughout the operation.

Always attempt to have the circuits de-energized when working on or near them. If the circuit is de-energized, it must be “Locked and Tagged” in the open position and properly grounded.

Operating Medium Voltage Electrical Equipment: (1000 to 69000 volts)

(HRC = NFPA Hazard Risk Category per 70E Table 130.7(C)(11)

Closed Door  (NFPA HRC 2)

· Approved Flame Retardant Long Sleeve Shirt and Pants or Coveralls

· Hard Hat - ANSI Class E

· Hard Toed Safety Shoes

· Company Approved Safety Glasses

Open Door  (NFPA HRC 4)

· Approved Flame Retardant Long Sleeve Shirt and Pants or Coveralls

· Switching Coat and Pants - Multiple Layer

· Approved Full Face Hood - Multiple Layer
· Protective Gloves
· Hard Hat - ANSI Class E

· Hard Toed Safety Shoes

· Company Approved Safety Glasses

It is mandatory to wear arc and flame protection and the appropriate hand protection to protect all exposed body parts when working "beyond" barriers on medium voltage equipment. The Company will provide the required protective clothing for the designated employees working under the mandates of this policy. Cotton underclothing is required to maintain maximum burn protection.

Before operating switches or disconnects make certain all latches are properly secured and whenever possible stand to the side of the switchgear compartment when opening or closing breakers, etc. Switchgear design is such that doors / barriers remain closed when in operation to reduce exposure to personnel from possible electrical arc flash. This is not to be mistaken for a door that is for weather protection.

When protective doors / barriers do not exist, or must be left open and / or personnel are required to be in an electrical compartment while switching or investigating energized circuits, arc and flame protection must be worn.

Always attempt to have the circuits de-energized when working on or near them. If the circuit is de-energized, it must be “Locked and Tagged” in the open position and properly grounded.

Open Air Switching
(HRC = NFPA Hazard Risk Category per 70E Table 130.7(C)(11)

When performing the following work on equipment that is 12 feet or higher in the air above the ground or work platform and requires the use of a insulated hot stick.

Operating open air switches on overhead lines - 480 volts and above.

Applying safety grounds.

Measuring voltage on any circuit that is uncertain or exhibiting problems.

NFPA HRC 2

· Approved Flame Retardant Long Sleeve Shirt and Pants or Coveralls

· Hard Hat - ANSI Class E
· Hard Toed Safety Shoes

· Company Approved Safety Glasses
When performing the following work on equipment that is less than 12 feet in the air above the ground or work platform.

Operating open air switches on circuits - 480 volts and above.

Applying safety grounds - 480 volts and above.

Measuring voltage on any circuit that is uncertain or has problems.

NFPA HRC 4

· Approved Flame Retardant Long Sleeve Shirt and Pants or Coveralls

· Switching Coat and Pants - Multiple Layer

· Approved Full Face Hood - Multiple Layer

· Protective Gloves

· Hard Hat - ANSI Class E

· Hard Toed Safety Shoes

· Company Approved Safety Glasses

It is mandatory to wear arc and flame protection and the appropriate hand protection when performing open air switching. The Company will provide the required protective clothing for the designated employees working under the mandates of this policy. Cotton underclothing is required to maintain maximum burn protection.

Always attempt to have the circuits de-energized when working on or near them. If the circuit is de-energized, it must be “Locked and Tagged” in the open position and properly grounded.

Approved Flame Retardant Pants, Long Sleeve Shirts, Coveralls

· Must meet required arc thermal rating for combined value of layered clothing per NFPA Table 130(C)(11)
· Suppliers, fabric and construction will be as approved by the Branch Electrical Safety Team.

NFPA 70E 2004 Edition

Table 130.7(C)(11) Protective Clothing Characteristics

	Hazard / Risk Category
	Clothing Description
(Typical- number of clothing layers is given in parentheses)
	Required Minimum
Arc Rating of PPE

 [J/cm2 (cal/cm2)]

	0
	     Non-melting, flammable materials (i.e., untreated cotton, wool,

     rayon, or silk, or blends of these materials) with a fabric weight 

     at least 4.5 oz/yd2   (1)
	N/A

	1
	     FR shirt and FR pants or FR coverall   (1)
	16.74   (4)

	2
	     Cotton underwear – conventional short sleeve and briefs / shorts,
     plus FR shirt and FR pants   (1 or 2)
	33.47   (8)

	3
	     Cotton underwear plus FR shirt and FR pants plus FR coverall, or

     cotton underwear plus two FR coveralls   (2 or 3)
	104.6   (25)

	4
	     Cotton underwear plus FR shirt and FR pants plus multilayer

     flash suit   (3 or more) 
	167.36   (40)


Note:  Arc rating is defined in Article 100 and can be either ATPV or EBT. ATPV is defined in ASTM F 1959-99 as the incident energy on a fabric or material that results in sufficient heat transfer through the fabric or material to cause the onset of a second-degree burn based on the Stoll curve. EBT is defined in ASTM F 1959-99 as the average of the five highest incident energy exposure values below the Stoll curve where the specimens do not exhibit breakopen. EBT is reported when ATPV cannot be measured due to FR fabric breakopen.
Reference Material:

OSHA 1910.269


NFPA  70E (2004)

Table 130.7 (C)(9) - Hazard Risk Category Classification 

Table 130.7 (C)(11) - Protective Clothing Characteristics
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