




Part 4: Work Rules 

Copyright © 2011 IEEE. All rights reserved. 263

employee performing work in a manner that is unduly hazardous to the employee or to other
workers.

B. Emergency and first aid procedures

1. Employees shall be informed of the procedures to be followed in case of emergencies and first
aid including approved methods of resuscitation. Copies of such procedures should be accessi-
ble where the number of employees and the nature of the work warrants.

2. Employees working on communications or electric supply equipment or lines shall be regularly
instructed in methods of first aid and emergency procedures, if their duties warrant such
training.

C. Responsibility

1. A designated person shall be in charge of the operation of the equipment and lines and shall be
responsible for their safe operation.

2. If more than one person is engaged in work on or about the same equipment or line, one person
shall be designated as in charge of the work to be performed. Where there are separate work
locations, one person may be designated at each location.

Table 410-1—Clothing and clothing systems (cal/cm2) for voltages 50 V to 1000 V (ac) q
(See Rule 410A3.)

Equipment type
Nominal voltage range and cal/cm2

50 V to 250 V 251 V to 600 V1$ 601 V to 1000 V

Self-contained meters / cabinets 4 w 20 r 30 i

Pad-mounted transformers 4 o 4 o 6 i

CT meters and control wiring 4 w 4 t 6 i

Metal-clad switchgear / motor control 
centers

8 e 40 y 60 i

Pedestals / pull boxes / hand holes 4 w 8 u 12 i

Open air (includes lines) 4 w 4 u 6 i

Equipment type
Nominal voltage range and cal/cm2

50 V to 250 V 251 V to 600 V1$ 601 V to 1000 V

Network protectors 41) s s

Panel boards—single phase (all) / 
three phase (≤100 A)

4w 81@ 12i

Panel boards—three phase (>100 A) 4w 1# 1#
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qThis table was developed from fault testing based on equipment type and is independent of fault current unless oth-
erwise noted.
Calculations and test data are based on a 46 cm (18 in) separation distance from the arc to the employee. See
IEEE Std 1584-2002.
Other methods are available to estimate arc exposure values and may yield slightly different but equally acceptable
results.
The use of the table in the selection of clothing is intended to reduce the amount or degree of injury but may not
prevent all burns.

wIndustry testing on this equipment by two separate major utilities and a research institute has demonstrated that volt-
ages 50 V to 250 V will not sustain arcs for more than 2 cycles, thereby limiting exposure to less than 4 cal/cm2.
(See 208-V Arc Flash Testing [B1].)

eValue based on IEEE 1584 formula for Motor Control Centers. [Gap = 2.54 cm (1 in)] (Xd = 1.641) [46 cm (18 in)
distance] 51 kA (Based on a 208 V, 1000 kVA, 5.3% Z, served from a 500 MVA system) Maximum duration with-
out circuit protective device operation from industry testing (see 208-V Arc Flash Testing [B1]) is 10 cycles:
46.5 cal/s/cm2 x 0.167 s = 7.8 cal/cm2.

rIndustry testing on 480 V equipment indicates exposures for self-contained meters do not exceed 20 cal/cm2.
tIndustry testing on 480 V equipment indicates exposures for CT meters and control wiring does not exceed 

4 cal/cm2. 
yValue based on IEEE 1584 formula for Motor Control Centers. [Gap = 2.54 cm (1 in)] (Xd = 1.641) [46 cm (18 in)

distance] 12.7 kA at 480 V (worst-case energy value from testing). (See Eblen and Short [B31].) Maximum duration
without circuit protective device operation from tests is 85 cycles: 26.2 cal/s/cm2 x 1.42 s = 37 cal/cm2.

uIncident analysis on this equipment indicates exposures do not exceed the values in the table.
iEngineering analysis indicates that applying a 150% multiplier to the 480 V exposure values provides a conservative

value for equipment and open air lines operating at 601 V to 1000 V. 
oIndustry testing on 480 V equipment indicates exposures on pad-mounted transformers do not exceed 4 cal/cm2. (See

Eblen and Short [B31].)
1)Industry testing on 208 V network protectors indicates exposures do not exceed 4 cal/cm2. (See 208-V Arc Flash

Testing [B1].)
1!Industry testing on 480 V network protectors indicates arcs will not self-extinguish and heat flux rates will exceed

60 cal/cm2/s at 24 in working distance. Perform arc hazard analysis. (See Eblen and Short [B31].)
1@Industry testing on 480 V panels with non-edge mounted bus bars indicates exposures do not exceed 8 cal/cm2. (See

Eblen and Short [B31].)
1#Industry testing on panelboards with edge-mounted, parallel bus bars indicate arcs will not self-extinguish and heat

flux rates will exceed 60 cal/cm2/s at 46 cm (18 in) working distance. Perform arc hazard analysis. (See Eblen and
Short [B31].)

1$IEEE 1584 original test data indicates there is no significant difference between heat flux rates for 400 V class equip-
ment verses 600 V class equipment.
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