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PPE Reference Standards

Subject Number and Title
Head protection ANSI Z89.1, Requirements for Protective Headwear for Industrial
Workers, 2003
Eye and Face protection | ANSI Z87.1, Practice for Occupational and Educational Eye and Face
Protection, 2003

Gloves ASTM D 120, Standard Specification for Rubber Insulating Gloves,
2002a (R 2006)

Sleeves ASTM D 1051, Standard Specification for Rubber Insulating Sleeves,
2007

Gloves and Sleeves ASTM F 496, Standard Specification for In-Service Care of Insulating
Gloves and Sleeves, 2006

Leather protectors ASTM F 696, Standard Specification for Leather Protectors for Rubber
Insulating Gloves and Mittens, 2006

Footwear ASTM F 1117, Standard Specification for Dielectric Overshoe Footwear,

2003 ASTM F2412, Standard Test Methods for Foot Protection, 2005
ASTM 2413, Standard Specification for Performance Requirements for
Foot Protection, 2005

Visual Inspection ASTM F 1236, Standard guide for Visual Inspection of Electrical
Protective Rubber Products, 1996 (R 2007)
Apparel ASTM F1506, Standard Performance Specification for Textile Material

Wearing Apparel for Use by Electrical workers Exposed to Momentary
Electric Arc and Related Thermal Hazards, 2002a

Raingear ASTM F 1891, Standard Specification for Arc and Flame Resistant
Rainwear, 2006

Face protective ASTM F 2178, Standard Test Method for Determining the Arc Rating and

products Standard Specification for Face Protection Products, 2006

Fall protection ASTM F 887, Standard Specification for Personal Climbing Equipment,
2005

Safety signs and tags ANSI 7535, Series of Standards for Safety Signs and Tags, 2006

Blankets ASTM D 1048, Standard Specification for Rubber Insulating Blankets,
2005

Blankets ASTM F 479, Standard Specification for In-Service Care of Insulating
Blankets, 2006

Insulated hand tools ASTM F 1505, Standard Specification for Insulated and Insulating Hand
Tools, 2007
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class color Use Voltage Test Voltage Withstand
Voltage

Y yellow 17000 volt 20.000 Volt 30.000 Volt

v green 26500 Volt 30.000 Volt 40.000 Volt

3 orange 36000 Volt 40.000 Volt 50.000 Volt
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Color AC / DC AC / DC Products Sleeve Label
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e —
0 2,500/ 10,000 500750 (10 =%
0 sowmme 05w ey > (&Ep)
Red
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S tomorsop0  7500011,250 10 &% ) ( BT )
:“'! w—?ﬂ"
2 20000750000 17,000/25,500 10 s =2
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3 A0 =B
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Sound
> 140 dB at

2 ft (60 cm)
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. A WARNING

Arc Flash and Shock Hazard
Appropriate PPE Required

24 inch Flash Hazard Boundary
3 cal/cm® Flash Hazard at 18 inches

480 VAC Shock Hazard when Cover is removed
42 inch Limited Approach
12 inch Restricted Approach - 500 V Class 00 Gloves

1 inch Prohibited Approach - 500 V Class 00 Gloves
Dater 6/28/2001

Bldg. ECR #1 Equipment Mame: Slurry Pump Starter
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Minimum Clothing Requirements for NFPA 70E Compliance

Personal Protective Equipment

HRC |Protective Clothing I:::'/T;T (Safety Glasses, Glove ,Leather
Safety Shoes Required for All)
HRC 0 |Natural fiber long-sleeved shirt and pants N/A Hard Hat
HRC 1 Denim jeans am_j FR long-sleeved shirt OR FR 4 Hard Hat, Arc-Rated Face Shield
long-sleeved shirt and pants OR FR coveralls
Hard Hat, Arc-Rated Face Shield
FR long-sleeved shirt and pants OR FR (ASTM recommends 8+ cal/cm2
HRC 2 8 . . L
coveralls stocking hood OR multi-layer switching
hood in certain circumstances)
Multi-Layer flash suit over FR long-sleeved
shirt and pants over natural fiber Hard Hat, Multi-Layer Switching Hood,
HRC 3 |short-sleeved T-shirt and pants OR 25 Hearing Protection, OR Arc-Rated
Multi-Layer flash suit over FR coveralls over Goggle and Stocking Hood
natural fiber short-sleeved T-shirt and pants
Multi-Layer flash suit over FR long-sleeved
shirt and pants over natural fiber Hard Hat, Multi-Layer Switching Hood,
HRC 4 |short-sleeved T-shirt and pants OR 40 Hearing Protection, OR Arc-Rated

Multi-Layer flash suit over FR coveralls over
natural fiber short-sleeved T-shirt and pants

Goggle and Stocking Hood

F

D Adles b3 Jse b olal ST (6500 anles 5,
Lol s Aol ates (gliad 55 ST (65 5l analons J o 0
EMB=1038.7 . DA-1.4738 . t4[0.0093F2—-0.3453F + 5.9675]

lsn 4 wle L slad 55 ST (650 apnlons Jge b
EMB= 5271 . DA-1.9593 . tA[0.0016F2—-0.0076F + .08938]
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Minimum Personal Protective Equipment (Safety
HRC |Protective Clothing Glasses, Glove ,Leather Safety Shoes
Cal/cm?2 .
Required for All)
Denim jeans and FR long-sleeved shirt
HRC 1 | OR FR long-sleeved shirt and pants OR 4 Hard Hat, Arc-Rated Face Shield

FR coveralls
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Equation for Arc in a Cubic Box

NFPA eq.
Dg = distance from arc electrodes inches (for distances 14 in. and greaten \A inches
tg = arc duration seconds (cycles/ 7- cycles) +, & seconds
F = bolted fault short circuit current in KA (for the range of 1 7 to o-kA) YA KA

B-o.v | Eyg ="y xDg "M xty x (o AU XF - FROFX F 4+ 0,97V2)

Emg = maximum ¥ - in. cubic box incident energy

\

ANSWER F.7.¥F| calicm’

Arc Flash Protection (bolted fault) Boundary

NFPA eq.
MVA s = bolted fault MVA at point involved
V = volts
# % Z = percent impedance based on transformer MVA
t = time of arc exposure inseconds, (cycles / 7+ cycles)
B- Y-\ lse = {{[MVA Base x V- "]/[1.¥ ™Y x V] x 1+« / % Z}

Isc = Short Circuit Current
B- v-¥ P= v xVx L )7 x vyt
P = Maximum Power (in MW) in a t-phase arc

B-v-r.Y | De=[Y.70 X MVA xt] "
D. = Curable Burn Distance

D, = Curable Burn Distance

V.7 MVA
.. volts
F o %Z
.+ ® seconds

T
ANSWER | YAFA)Y | Amps

ANSWER | YT mw

ANSWER | V,AA| Ft

ANSWER

Arc Flash Protection (transformer) Boundary

NFPA eq.
MVA = rating of transformer V.5 MVA
t = time of arc exposure inseconds, (cycles / 7+ cycles) «,+& seconds
B-r-r.r |Dg=[orxMVAxt]" —
D, = Curable Burn Distance ANSWER Y. f| Ft
D = Curable Burn Distance ANSWER inches
M i g5 ol — Sl e
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Equation for Arc in Open Air

NFPA eq.
Dy = distance from arc electrodes, inches (for distances 1+ in. and greater) ‘A inches
t, = arc duration, seconds (cycles / # - cycles) .+ 4 seconds
F = bolted fault short circuit current, in KA (for the range of 17 to & 'kA) Ve kA
B-4) | Eua=d™0xDa " xta X (o VX F o0 o VE X F #+ -,A01A) \,. l
Ema = maximum open arc incident energy ANSWER I <A ml callcm’
Equation for Arc in a Cubic Box
NFPA eqg.
Dg = distance from arc electrodes, inches (for distances '+ in. and greater) ‘A inches
tg = arc duration, seconds (cycles / 7 cycles) .+ o seconds
F = bolted fault short circuit current, in kKA (for the range of 1# to o .kA) Y+ KA
B-o.v [Eyg=1tAvxDg" "™ xtyx (. i xF - rrorx F + a,47va) \
Epg = maximum . in. cubic box incident energy ANSWER V.0V 7A callem’

Arc Flash Protection (bolted fault) Boundary

NFPA eq.

MVA ; = bolted fault MVA at point involved . f MVA

V = volts feo volts
- % Z = percent impedance based on transformer MVA T %Z

t = time of arc exposure in seconds, (cycles / 7+ cycles) '@ seconds

B- v\ lsc = {{IMVABase x V-" ]/ [DVEY X V] XV -+ [ % Z} \
Isc = Short Circuit Current ANSWER | A7 ”‘| Amps

B-T-7 | P=aarrxVxlg 1o Tx o veyT ——

P = Maximum Power (in MW) in a "-phase arc ANSWER Y mw
B-v-r.v | D.=[Y.f&8x MVA xt] "

D, = Curable Burn Distance ANSWER I . "‘fl Ft

D = Curable Burn Distance ANSWER inches

Arc Flash Protection (transformer) Boundary

NFPA eq.
MVA = rating of transformer < f MVA

t = time of arc exposure in seconds, (cycles / 7+ cycles) «,+@ seconds

B-v-r.r D =[o*xMVAXxt] "
D, = Curable Burn Distance ANSWER Ft

D, = Curable Burn Distance ANSWER inches
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Equation for Arc in Open Air

NFPA eg.
D, = distance from arc electrodes, inches (for distances '+ in. and greater) Y¥ inches
t, = arc duration, seconds (cycles / 7 cycles) +.+ & seconds
F = bolted fault short circuit current, in KA (for the range of 17 to o +kA) T kA

B-2&. Eua =87Y) X D,

T St X (e VEXFT = cae o VE XF 4 - ATTA) T i
Epma = maximum open arc incident energy ANSWER ©V Y callem”

Equation for Arc in a Cubic Box

NFPA eq.
Dg = distance from arc electrodes, inches (for distances 14 in. and greater) Y¥ inches
tg = arc duration, seconds (cycles / 7+ cycles) +.+& seconds
F = bolted fault short circuit current, in KA (for the range of ¥ to @ :kA) Y+ kA
B-2.Y |Eys=) tmYxDg ™™ xtax (-1 XF - FROYXF +4,35v8) \
Epg = maximum Y- in. cubic box incident energy ANSWER V,YYOY| callem”
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