Addenda to NFPA 70E for Contractors 
Brookhaven National Laboratory Electrical Safety Program
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Brookhaven does not allow working on or near live parts greater than 50 volts unless it can be shown that de-energizing introduces additional or increased hazards or is infeasible because of equipment design or operational limitations.


· Brookhaven defines electrical workers as either "Qualified" or "Authorized" to perform electrical work.

· Qualified Worker

· A Qualified worker is someone who has relevant electrical education or experience to do their assigned tasks.  This includes being familiar with construction and operation of electrical equipment, the hazards involved, and methods of dealing with these hazards.

· Authorized Worker

· An Authorized worker is a Qualified worker who has been formally identified (listed) by their sponsoring Brookhaven organization as authorized to perform Lockout/Tagout and permitted to work on energized equipment with the appropriate permit, but ONLY on the equipment for which they are authorized.

· Brookhaven has different requirements for operating electrical disconnect switches and for working on or near energized conductors and parts based on the hazard Risk Categories.
 Hazard/Risk Categories for Operating Equipment
· Each piece of electrical equipment has a Hazard/Risk Category based on the potential incident-energy present when operating its switches and disconnects.  These Hazard/Risk Categories are specified in order of increasing energy as:
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· 0+ (an upgrade from NFPA category 0; see below)
· 2, 2*
· 4

· Which category your work falls into is based on the voltage and amperage of the equipment, as the diagram shows.

· The voltage is nominal operating voltage of the equipment.

· The amperage is the rated amps of the panelboard or switchboard -- not from the individual switch.
· The minimum Personal Protective Equipment for operation of circuit breakers and disconnect switches in panels rated 225 amps or less and 240 volts and less with covers on is:

	· Safety glasses

· Long-sleeve shirt and pants made of non-melting natural fiber clothing such as untreated cotton, wool, rayon, or silk

· Gloves - Cotton/leather or full leather gloves
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NON-MELTING LONG SLEEVE SHIRT & PANTS
LEATHER GLOVES SAFETY GLASSES



All buttons, including collar and sleeves, must be fastened and shirt tails tucked in.


	Posted Category
	PPE level required to operate with covers on

	0+
	Insignificant arc-flash hazard (no category) eye protection required

	1
	0+

	2
	1

	3
	2

	4
	4 (Category not reduced)


Personnel Protective Equipment for Operating Equipment: Minus 1 Rule

· After Brookhaven does a Flash Hazard Analysis and has labeled the panel with the calculated hazard/risk category and minimum protective equipment, the hazard/risk category may be lowered by a factor of 1 to operate the equipment provided:

· The cover (enclosure) of the equipment is in good shape

· All fasteners for the cover are attached and tight

· The cover has not been modified to weaken its resistance to an arc-blast

· The Minus 1 rule applies only to operating equipment that has had its specific arc-flash hazard calculated and has been affixed with a specific arc-flash hazard label.

· The Minus 1 rule does NOT apply to Category 4 equipment and tasks.
· The Minus 1 Rule for circuit breakers and switches labeled as Hazard/Risk Category 0+ is considered no hazard to operate.  Therefore, the only Personal Protective Equipment required to operate these items are safety glasses.

For performing energized diagnostic work or zero energy checks on Equipment

· You must have Authorization with a permit and Personal Protective Equipment required for working energized.

Brookhaven Electrical Work Permits
· All work on or near energized parts require a permit.  There are two types of electrical permits at Brookhaven:

· Testing, Troubleshooting, and Voltage Measuring - Electrical Work Permit

· This permit is for diagnostic work and may be issued for up to one year.

· Specific Energized Electrical Work Permit

· When placing live parts in an electrically safe work condition is infeasible, or will increase or create additional hazard, the work is considered energized electrical work and shall be performed within the limitations of this permit.

· Speak to your Point of Contact to have the appropriate Electrical Work Permit issued for your work.
Personnel Protective Equipment for working energized
The Brookhaven Electrical Safety Subject Area establishes three shock-protection approach distances, or boundaries that only qualified personnel are allowed to cross. Current boundary distances are available on-line at the exhibit Work Distance Table (Control Zones) or from your Point of Contact. 
· Brookhaven cannot confirm the clearing time and bolted fault currents because of high power substations on-site and age of equipment.  Therefore, the limiting conditions at Brookhaven are different than the tables in NFPA 70E.

· One difference that Brookhaven requires is that gloves are to be used as part of Hazard/Risk Category 0.  Since this is beyond the NFPA's Hazard/Risk Category 0 requirements, we refer to this as "Category 0+."

· Another difference is the arc flash boundary distances for Hazard/Risk Categories; see table at right.
	Hazard/Risk Category
	Minimum Arc Flash Protection Boundary (unless posted)

	0+
	4'

	1
	5'

	2, 2*
	6'

	3
	10'

	4
	16'


· The Electrical Safety Subject Area also establishes an arc flash-protection approach distance, or boundary, that only qualified personnel are allowed to cross.
· If a piece of equipment's arc flash hazard has been calculated, then the generic label is replaced with a specific warning label listing specific personal protective equipment requirements and approach boundary distances.  See sample at right. 
2.0/19214e011.doc
1
(01/2008)

