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EYE AND FACE PRDTECTOR SEI.E CTION GUIDE
Spectacle, No Siaestiell Speciacle, Mon-Removable Leas Lod gle, Diect Ventlation Faceshieid
4

Spectacie, Lift Front

B F

erd

Spectacie, Hal! Sideshield

Speciacie. Detachable Sidestueld  Cover Goggle, Indirect Ventilation

"The dlusirations shown are only representalive of prolective devices
commonly available at the time of Ihe writing of this standard
Protectwe gevices do nol need 10 lake the forms shown, but mus!
mea thi requitements of the slandard

W

Cup Goggle. Dwvect Ventiation  Welding Helmel, Hand Held ‘

C0

Cup Goggle, Inderec! Venlialion

(0:0

Speclacky, Headband Temple

&

Cover Welding Goggle,
Ingiree! Vientilation

Welding Helmel, Staionary Windon

{&

Witlding Helmat, Lift Front

NOTES:

(1) Care should be take to recognize the possibility of multiple and simultaneous
exposure to a variety of hazards. Adequate protection against the highest level of each

of the hazards must be provided.

(2) Operations involving heat may also involve optical radiation. Protection from

both hazards shall be provided.

(3) Faceshields shall only be worn over primary eye protection.

(4) Filter lenses shall meet the requirements for shade designations in Table 5-2.

(5) Persons whose vision requires the use of prescription (Rx) lenses shall wear either
protective devices fitted with prescription (Rx) lenses or protective devices designed to
be worn over regular prescription (Rx) eyewear.

(6) Wearers of contact lenses shall also be required to wear appropriate covering eye
and face protection devices in a hazardous environment. It should be recognized that
dusty and/or chemical environments may represent an additional hazard to contact lens
wearers.

(7) Caution should be exercised in the use of metal frame protective devices in
electrical hazard areas.

(8) Refer to ANSI/ASSE Z87-1, Section 6.5, Special Purpose Lenses.

(9) Welding heimets or handshields shall be used only over primary eye protection.
(10) Non-sideshield spectacles are available for frontal protection only.
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TABLE 5-2

REQUIRED SHADES FOR FILTER LENSES AND GLASSES IN
WELDING, CUTTING, BRAZING, AND SOLDERING

OPERATION SHADE NUMBER
Scldering 2
Torch Brazing dorg
Cutting (light) up to 1 inch dord
Cutting (medium) 1 1o Ginches 4or5
Cutting (heavy) 6 inch or more Sorb
Gas vrelding (light) up to 1/8 inch qorS
Gas welding (medium) 1/8to ¥ inch Sor
Gas welding (heavy) % inch or more Gord
Atomic hydrogen welding 10-14
Inert-gas metal-arc welding (nonferrous) - 1/16 11
to 5/32 inch electrodes

Inert-gas metal-arc welding (ferrous) - 1/16to 12
S5/32 inch electrades

Shielded metal-arc welding - 1/16 to 532 inch 10
electrodes

Shielded mefal-arc welding - 316 to 1/4 inch 12
electrodes

Shielded metal-arc welding - 5/16 to 3/8 inch 14
electrodes

Carbon arc welding 14
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TABLE 5-3
PERMISSIBLE NON-DoD NOISE EXPOSURES

Duration/day (hours) | Sound-pressure level dB(A)
slow response

90
92
95
97
100
-112 102
105
112 110
1/4 115
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TABLE 54

STANDARDS FOR ELECTRICAL PROTECTIVE EQUIPMENT

Head protection - ANSI Z89.1, Protective Headwear for
Industnal Workers

Eye and face protection - ANS| Z87.1, Practice for
Occupational and Educational Eye and Face Profection

Blankets - ANSI/ASTM F479, In-service Care of Insulating
Blankets

Line hose and covers - ANSI/ASTM F478, in-service Care

of
Insulating Line Hose and Covers

Sleeves - ANSI/ASTM F486, In-service Care of Insulating
Gloves and Sleeves

Gloves - ANSI/ASTM F496, In-service Care of Insulating
Gloves and Sieeves; ANSI/ASTM F696, Leather

Protectors
for Rubber Insulating Gloves and Mittens

Footwear - ANSI Z41, Protective Footwear
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OCCUPATIONAL DOSE RATES

Body Annual limits | Annual limits | Suggested
part (NRC) per (NRC) ALARA limits
RSO without RSO
Whole 5 rem 0.5 rem 0.1 rem
body (0.05 Sv) (0.005 Sv) (0.001 Sv)
Individual 50 rem 5rem 0.5 rem
organ (0.5 Sv) (0.05 Sv) (0.005 Sv)
Lens of 15 rem 1.5 rem 0.15 rem
eye (0.15 Sv) (0.015 Sv) (0.15 Sv)
Skin 50rem 5 rem 0.5 rem
(0.5 Sv) (0.05 Sv) (0.005 Sv)
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FIGURE 6-1

PRCS PROCEDURES AND DECISION LOGIC

Does the workplace contain PRCS as
defined by 1910.146(b)?

YES
A 4

Inform employees as required by
1910.146(c)(2)

'

N

Will permit space be entered?

YES

B + -
Will host employees enler |
to perform entry tasks?

N

——~N0—b<
| .
i L A
——-- -b[_WiII contractors enter'j ~——YES--
S _]__.. :

T,
Prevent
-NO unauthorized

NO Consull other applicabi;
OSHA standards

Prevenl employee entry as
required by 1910, 146(0)(3)

Taék will be done by contraciors’ employees. Inform
contracior as required by 1910.146(c)(8)(i), (ii) and
{iiii). Contractor obtains information required by
1910.146(c)(9)(i), (ii) and (jii) from host,

- "
Will both contractors and host
employees enter the space?

YES
¥

NO

entry

Coordinate e;ltry operations as
requirad by 1910.146(c)(8)iv) and
(d)(11). Prevent unauthorized entry.

Does space have known ar potentlal
hazards?

b
YES

A & ! —
l_ Can the hazards be eliminated?
- T
NO
. ¥

Can the space be maintained in a
condition safe to enter by continuous
forced air ventitation only?

2 —

Verify acceptable antry conditions (Test

resulls recorded, space isolaled if needed,

rescuers/means fo summon available,
entrants properly equlpped etc)

z

YES

Permil issued by aumorlzmg 5|gnature
Acceptable entry conditions maintined
lhroughout entry.

YES
¥

1
NO
—

Entry tasks completed. Permit returned
and canceled

-

Audit permit program and
permit based on evaluation of
entry by entrants, attendants,

lesters, and preparers, etc. /
ey

o ( Nota PRCS. 1210.146 does not apply.
Consult other OSHA standards.

)

Employer may choose to reclassify space to
(——YES ——b&non-permit required confined space using.

1910.146(c)7)  Nate (1)

1910. 146(0)(5) Note (1

T
Space may be entered un@

Permit not valid until
conditions meet parmit
specifications
p /

Emergency exists (prohibited condition).
Entrants evacuated, entry is aborted.
(Call rescuers if needed.) Permit is void.
Reevaluate program to correct/prevent
prohibited condition. Occurrence of
emergency (usually) is proof of deficient
program. No re-entry until program (and
permit) is amended. (May require new
program )

CONTINUE

Note (1): spaces may have o be evaucated and re-evaluated if hazards arise during entry
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FIGURE 6-1 (CONTINUED)

Test conditions in the permit space to determine if acceptable
entry conditions exist before entry is authorized to begin. If
isolation of the space is feasible because the space is large or is
part of a continuous system (e.g., sewer system), pre-entry
testing shall be performed to the extent feasible before entry is
authorized. If entry is authorized, entry conditions shall be
continuously monitored in the areas where authorized entrants
are working. Test or monitor the permit space as necessary to
determine if acceptable entry conditions are maintained during
entry operations. The space will be tested first for oxygen, then
for combustible gases and vapors, and then for toxic gases and
vapors.

Sl oA ) sanall S Jads Jaally & g 56 (Al il gl Ayl d
(oS oY) Cppaigal) -l Aanaldl) Byl 3y (PRCS) 4 Janll sy pocs
(b b agle G ) J A agie il Y §) ((USACE)
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S gl 2t e o Jpeanl 5 e sles il (2)
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FIGURE 6-1

PRCS PROGRAM ELEMENTS

Hazard identification: identification of the PRCS hazards.
Hazard control: procedures, practices, and controls
developed and implemented to eliminate or control PRCS
hazards.

e Permit system: written system for preparing, issuing,
implementing, and canceling entry permits, including
provisions for closing permit-required spaces and returning
them to service after work is completed.

¢ Specialized equipment: specialized equipment (e.g.,
monitoring instruments, ventilation equipment, PPE,
communication equipment, rescue equipment) that shall be
provided and used.

+ Personnel: designation and responsibilities of employees
who have a role in the PRCS entry.

¢ Testing and monitoring: provisions for testing and
monitoring the PRCS to determine if it is safe for entry and
that conditions remain acceptable for the duration of the
entry. , _

« Emergency procedures: emergency procedures and
provisions, including personnel and equipment, which will
be implemented.

o Outside contractors: coordination of activities of any
contractors who will be required to work in or around
PRCSs.

¢ Information and training: procedures and requirements for
informing/training employees on PRCS responsibilities and
hazards. :

* Program review: requirements for noting on the permit any
problems encountered during the entry; procedures for
reviewing canceled permits at least once a year to
determine if there are needs to modify existing procedures
to ensure continued employee protection.
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TABLE 71

MINIMUM LIGHTING REQUIREMENTS

Facility or function

Illuminance - Ix (Im/ft?)

Accessways

- general indoor 55 (5)
- general outdoor 33 (3)
- exitways, walkways, ladders, stairs 110 (10)
Administrative areas (offices, drafting and 540 (50)
meeting rooms, etc.)
Chemical laboratories 540 (50)
Construction areas
- general indoor 55 (5)
- general outdoor 33 (3)
- tunnels and general underground work 55 (5)

areas (minimum 110 |x required at

tunnel and shaft heading during

drilling, mucking, and scaling)
Conveyor routes 110 (10)
Docks and loading platforms 33 (3)
Elevators, freight and passenger 215 (20)
First-aid stations and infirmaries 325 (30)
Maintenance/operating areas/shops
- vehicle maintenance shop 325 (30)
- carpentry shop 110 (10)
- outdoors field maintenance area 55 (5)
- refueling area, outdoors 55 (5)
- shops, fine detail work 540 (50)
- shops, medium detail work 325 (30)
- welding shop 325 (30)
Mechanical/electrical equipment rooms 110 (10)
Parking areas 33 (3)
Toilets, wash, and dressing rooms 110 (10)
Visitor areas 215 (20)
Warehouses and storage rooms/areas
- indoor stockroom, active/bulk storage 110 (10)
- indoor stockroom, inactive 55 (5)
- indoor rack storage 270 (25)
- outdoor storage 33 (3)
Work areas ~ general (not listed above) 325 (30)
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FIGURE 8-1
ACCIDENT PREVENTION SIGNS
[ 3 ——b|t— ¢ —s| Rinisus Letterlng Reguiresents
-7 Helgnt of Vieving
UPPER PASEL | OrTiONAL Latter (la.) Distaaze (ft.)
s ' g $ 200 - 250
PANEL 4172 150 - 200
LOWER PANCL | €4 SiCw i 120 - 1%¢
| ) 1/1 195 - 120
-===-= ) 30 - 10§ -
2:) € 3:% € §4] 2 /2 S - 92
b2re ? &0 - 75
e < 23 1 112 0 - €5
1 opticaal panel i3 vsed. | M- 4
- 6eguprg /4 0 - )
= panel Is placed to the right /1 10 - 20
174 = 14
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8-2 Jsd
ACCIDENT PREVENTION TAGS

deyword/Phrase Background Tag

Reyword/Phrase Print Coloc Calor Color

D& b white In red oval — Black White
“CAUTION™ Yellow “Black !E_l low

A White Red hite

TGUT OF ORDER” v

"CO _NOT USE" White Black White
Informacional Black Green or white
ressage orf =14 NS

inspection green White or black

7 () ",

fkevwoan L BACELROUND
Ok 3 COLOR
PHRASE)
- e Tal
e COLOR
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TABLE 8-2

ACCIDENT PREVENTION COLOR CODING

COLOR PURPOSE

Red Red shall be the color used for
identifying dangerous conditions,
emergency controls, fire detection
equipment and fire suppression
sysiems, and containers of flammable
lrquids.

Oragne Orange shal Ibe the color used for
designating dangerous parts of
machines and enefgeized equipment.

Yellow Yellow shall be the color for

designating conditions requiring

caution, marking dangerous
chemicals, marking physical hazards,
and markings for ionizing radiation.

Green Green shall be the color for
designating safety equipment and
operator devices and the location of
fist aid and safety equipment {other
than firefighting equipment).

Blue Blue shall be the color used for
designating information of a
non-salety nalure.

Purple Purple shal |be the color used to
designate ionizing radiation hazards.
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TABLE 8-3
IDENTIFICATION OF PIPING SYSTEMS
Hazar Field Color  [Legend Color
Flammable or explosive material Yellow Black
Chemically active or toxic materials Yellow Black
Materials of extreme pressure Yellow Black
Materials under extreme pressure Yellow Black
Radioactive materiels Yellow Black
Inherently low-hazard + materials Green White
Inherently low-hazards + gases Blue White
Fire quenching materials (e.g., watér, foam) Red White
FIGURE 8-3

IDENTIFICATION OF PIPING SYSTEMS

Cutside diameter T Length of Sizo of

of pipe or coverlng r:.-:ﬂlﬁ_r' fledd |f.'é‘l'EEﬂE-

#a to 1'/a inches B inches iz inch
1'2 1o 2 inchas 8 inches 3fa Inch
21z 1o 6 Inches 12 Inches 174 inch
& o 10 inoches 24 nohes 2 ek
ovar 10 inches 32 inohes al/z inch

. | e — i ———

_I.P_ - ﬁ.--- ‘I
9 [ teGEND]
&
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FIGURE 8-4

RADIO FREQUENCY WARNING SYMBOL

mmmm_&m AbIAtON tiAlthe SE

RSN W S
AT o

D = scaling unit

Lettering: ratio of letter height to thickness of letter lines

Upper triangle: 5to 1 =large
6 to 1 = medium
Lower triangle: 4to 1 = small

6 to 1 = medium
Symbol is square, triangles are right-angle isosceles
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FIGURE 8-5

RADIOLOGICAL WARNING SYMBOL

1. Cigay-halched araa 13 18 Be MajeNtE

or purpls,
#. Mackgrawnc [z to be yeiow.

&0°
N
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FIGURE 8-6

LASER DANGER AND CAUTION SIGNS

NMEQDYEIUR LAIER

PO WOT Al AT PERSOMNMNEL
OR AT FLAT OLASS ILIIF.IU:EI|

Example of label for Class 3b and
Class 4 LASER DEVICES.

BLACK

YELLOW

He-Ne LASER

DO HOT STARE IHTO BEAM

Example of label for Class 2 and Clazs 3a
TASER DEVILCES.

BLACK
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FIGURE 8-7

SLOW MOVING VEHICLL.E EMBLEM

Cark rad
|- & | reflective
border

Fluorescent
ytllow-aronge
triangle
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NOTE: Al dimenpinny tirg i inghes,
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FIGURE 8-8

CRANE SIGNALS
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FIGURE 8-8. continued

CRANE SIGNALS

EMERGEMCT ITOP | o
T NP Y, S wm
L4 L .1

MUTIPLE TROLLEYE w
- g b T
"-":-_- W i T, B

VLRGHET 1
ASITRMELTIR,

CASRIER TRAEL

THILEY TREUEL, e

B Wi i i
T g ey

FOWER TRAEYEL

BREGE TALVEL. <
L L e .
r__h‘-lr—l-_

HARE;

Cruse lgrily bukes from MRS EN) sppieq

VLeadered whih permitdlem of The dmericas
ity of Meskiatea] ingineers,
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Q

1»% 4 o
MOVE PR
FIGHT HOVER
P A

n.)
Leh arm exienged honiontaly, nght Tha 3apnal "HOI i3 gugiulod by plac-
AT AwWESDS UDWAEND 0 DoRton gved hgad  ang armis Dol Faodd will Cloncleied BSES

g
TAREOFF
¥

L HK

. ! .
Ragnt arm exipngied honsonally, ol Fight hand bohing back. 1ol hans
S SwesDs uirwatd 10 DO dved Riead  BALAG up

FORWARD

= e
Cambunategn of grm and hond mguement Aams Srossed o Bont of Body and

0@ gollgeteng magbon pultieg feward Body  pnbeg dosiwad

b et -

MOVE

REARWARD Zu . MOVE
LPYWARD

Fangs abcnd arm, Daimis Ol useng a

fMig Qul L T O, ASITE
notceabie shovng moton Asiiis Qalonced. PaATS LP, &S

INOapING U

RELEASE
SLING
LOAD

Lef arm heid MI {IH.:IT licen mr Ak o nlotedded, ‘,..,.H'II.:_ O, BT
Fught arm cuts across kel amoan o i i) Girs
slashung movemeni rom abovo
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Flammabile Liquids Class Combustible
Liquids Class

Container type 1A B Ic ] ]

I e e e
Glass 473 mL | S46mL 38L 38L 38L

Metal (other
than
DOT drums) or 38L 190 19L 19L 19L

approved plastic

Safety cans 76L 19L 19L 9L 19 L

Metal drum
(DOT
specification) 023m* | 023m* | 023m* | 0.23m* | 023 m?

Approved metal
portable tank 25m* | 25m’ | 25m® | 25m® | 256m

Polyethylene
DOT Spec 34,
UN 1H1,oras
authorized by
DOT Exemption 38L 19L 19L 0.23m* | 0.23m?

Fiber drum
NMFC or UFC
Type 2A, Types
3A, 3B-H, or
3B-L, or Type - - - 023m* | 0.23m?
4.5
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uantity of L P- stored istance
less than 227 kg (500 Ib) 0m
227 kg (500 Ib) - 2730 kg (6,000 Ib) 3 m (10 ft)
2730 kg (6,000 Ib) - 4545 kg (10,000 Ib) | 6 m (20 ft)
more than 4545 kg (10,000 Ib) 8 m (25 ft)
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Chimney

Heater type Sides Rear connector
room heater - 30 cm 30 cm 45 cm
circulating

room heater - radiant | 90 cm 90 cm 45 cm
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TABLE 9-1

FIRE EXTINGUISHER DISTRIBUTION

Occupancy
Low Hazard Medium Hazard High Hazard

Class A Class B Class A Class B Class A Class B
Minimum 2-A 5-B or 2-A 10-Bor | 4-A 40-B or
rating for 10-B(1) 20-B 80-B(2)
single
extinguisher
Maximum 3,000 ft* n/a 1,500 ft* n/a 1,000 ft* n/a
coverage
(floor area)
per unit of
A-rating
Maximum 11,250 ft* | n/a 11,250 ft© | n/a 11,250 ft* | n/a
floor area
for
extinguisher
Maximum 75 ft 30 ftfor | 751t 30ftfor | 75 ft : 30 ft for
travel 5-B 5-B 5-B
distance to ) 50 ft for 50 ft for 50 ft for
extinguisher 10-B 10-B 10-8

(1) up to 3 foam extinguishers of at least 2 1/2 gal (9.5 L) capacity may be used
to fulfill low hazard requirements ‘

(2) up to 3 aqueous film foaming foam (AFFF) extinguishers of at least 2 1/2 gal
(9.5 L) capacity may be used to fulfill high hazard requirements

Derived from NFPA 10

In multiple-story facilities, at least 1 extinguisher shall be adjacent to stairways.
On construction and demolition projects, a 1/2 in (1.2 cm) diameter garden hose,
not to exceed 100 ft (30.4 m) in length and equipped with a nozzle, may be
substituted for a 2-A rated fire extinguisher provided it its capable of discharging
a minimum of 5 gal (18.9 L) per minute with minimum hose stream range of 30 ft
(9.1 m) horizontally. The garden hose lines shall be mounted on conventional
racks or reels. The number of location of hose racks or reels shall be such that
at least 1 hose stream can be applied to all points in the area.
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TABLE 1141
FLEXIBLE CORD AND CABLE USAGE

Trade name:; Thermoset-jacketed heat resistant cord

Type lelter; AFS
Usage: portable heaters, damp locations, exira-hard usage

Type letter: AFSJ

Usage: portable heaters, damp locations, hard usage
e ——————
Trade name: Portable power cable

Type latter: G, W

Usage: portable extra-hard usage
e ————————
Trade name; Thermose! jacketed hard cord

Type letter: HS, HSO
Usage: portablé or portable heaters, damp eations, extra hard usage

Type lefter: HSJ, HSJO

Usage: poriable or portable heaters, damp kecations, hard usage
e e —
Tradke name: hard service cord

Type lelter: $, SE, SEO, 80, SO0, 8T, 5TQ, STOO

Usage: pendant or poriable, damp locations, extra-hard usage
%
Trage name: junlor hard service cord

Type letter; 5J, SJE, SJEO, §J0O, 3JOG, SJT, SJTO, S4TOD
Usage: pendant or portable, damp locations, hard usage

8 LS a8 sl gt sl lmal) JSigl g Ainall 1 530
il 350 R o

(A8 53S0 4y S ol Jal e (g gt Al Clamall JSLa 5l V) e puallzas
vie AV el 3l o2a Ayl dihidl 8 () shaladl palai) o Jrdiall Gualy Y S

Ay el clca V) Glabad) 5 juaall e ol

Aalise pladiid 2y (dadl Glaal (g Al Jiles o dalic Jal s yd 8 an 11.AL11

175




EM 385-1-1
2003 i ¢y 56 3

Sl eI aaaly Jiaiia oy Hhall aal 5 jaleadl 4 ) caS ixie 11.AL12

e sl i s il 11.A13

Q8 Adiza g 5 (e CulS 1Y ) lal) (o e Guiliall g Clunlal) 218y s
(Dsia Jan ) il

ettt iy Jandl (3hlie b Lgalasiind 3 jall Jua sl bl S 5 cany b
Gl gl e axaal) g 2l aiad i (i Wy 5 55 iy LS (GBLED alaaiuy|
Aud hal) Jadl)

e ASL ol 253 Al (6 AV Cla sall 5 dha gl cladld (8 5kl cangy ¢
OB eas Sy Gy e AT IS8 Llpasanad o <8300

AL el &) ueaill miiadl Al gl AaTYL el Juld JSS 2 g 2ie d
g QLD (e e g g8 o) a5 o) Ama ) 41 8l 20ily (NEMA)
G aeadll abiaal il gl AatY) - alie g Oluld afadnn

Azl - (NEMA )4l S

A sanall &y 0l miliadll 11.A14

Mina Al g g o) Je a5 e A sanal) 4y 5ol eubiaall 0S5 O oo
oaall 1agd

Alday dadandll G.uul\ Cadlall <l @\JLAA&\ BAREN e\d&.lu\ pe b
A

Jala Aoy ) o Al e (568 (3 59 Gmiiar Ay gl bl 35 B
eI Ll Juad ol Al jqSU 5ol ) Clamall Jae Gald) ang 11.AL15
u\d&d\o&%ﬁ@h@g\k@\&&m@h&ﬁ%c@ju&jc@

adl JBi < e paslall el ja) aal aa g Gy 51 AL S shaay i sl
12

il S il g LD ey L) 5045 oa Alanll 11.B
3930 Jasl (e Al 5680 il 530 2S lan ciny 11.B.01

88 gl cBla sall i) Jiidan o il 80k ) (e Aleal) s f a3
e.l;:wm.“ 3)..\53\ d.q;}

176



EM 385-1-1
2003 i ¢y 56 3

cadla S5 ()50 daage g1 (8 20030 i 3l ol ey 2y YT oy b
IS A0k eI B Al g g A8IS iy 23 51 LA Hlea Al die lac Lasd
sl Gl e 430 amall Gay Sleall dals ollia (58 Lavie i (4l fia
S yaall a3 Jeadl da i (g Bleally (3l L (NEC) s SU

g LS Sl 2313 Ll Jas e dlead) Jils Y J el 058 O ona
a5V 5 o) Calill A jra e 5 ezl 5 (Baale Jilus gl o2 e ()5S ¢
Jan IS glea g gy oy 0 5 ¢ JLad¥) AL Y o o 5 giat ddaie b
o) 5a ) (o o8 A Aliadll el die - il sl 5 Jlandl (o jai a2e e
APIELENENIPUREN|

Sl il paim g A ulS 1Y Loz gum 08 pilal) ada e ilia 5l (f e d
(sl iy elsl) V) gy o (L e

S 05 G Fend) il ke s ind ) 48 ghaall Bhiall 20355 cna e
iy L) ey GAEY) AaSa i 5y

D) Jad 11.B.02

die ala Y Alal 25 Y Cuny Ll o Ll Juad iy any e 2
RN i Al 5 Jris

Adle Ty g 3 U Bt pedandly il Juad e JSLa it aay |
AL Sl = liall 11.B.03

JS I Gsa 4l Sy g ad) Jsea sl Jgns b jeS ke yd 53 2 o oay )

Ao Jad o dead s yila

5 7 Al (e aliadi (Sa (53 g sl (e Al oS il oS5 G e b
M@S}eﬁg}uw\e\d@ﬁd&m(@)\;@)djmc_gémﬁ
Apadadl pe Judnll Gl

S A1 550 kol el 5 ¢ palianl) 5 il Sl el S i 11.B.04
Al e SH landdl o ) gally a el iy pail Jal (e L 5l Leple liale g g
e (535 ) eliall Ale 15 LU Guliall o cilivale aua sy i aags il

N ol aiaie b il culS 13 Lags yilal a8 ) Gl o 400 46l 5 i)

Dgaall s gl il adad iilda o) AL oSl miiliall g s a0 11.B.05

S JS Jala duda )l KLY 8 o DAl 8 de g sall (S ) aSal milia
Al dal sall daslie 4l 34

177



EM 385-1-1
2003 i ¢y 56 3

waul 11.C

sl o al agle (i Lal 188 5 2l eI i o) A8S G Sl e 11.C.01
e 3aa3 2313 ) ¢(NESC) 4l el Adbull ik ol () 553 5 (NEC) sL_eSU
ol 13a b el

e lamall Gl - 3 5eS) ol dlalal) e - dpiaeal) o) ) oy 5 cany
Aall clikle s o NEC 250- 34 ddaud 0 ¢lld ¢ Ui &5y ol o) <l sl
Olaail) g el HaY 5 cay sl A 5 (Labiad) da gl ale) jaliadll e
Jans 2l @l g 3l S jaa g e Jail) 8 daadiivsall Sl oS)) Ll dldall e
) Al Sl e acliaall daeall <l UaY! 5 Al 56U acbiadl 5 cely oSl
(5 sbaall 5 (s AV Al sl andll 5 elgn Al 5eS Cla 50 a5

11-2 g4 i 3l 1< Clanal) J sa Asianal)

Al gall (pa 4l iy albail oy i (25 5iS)) CaaiS dalodind & gae ye 4l
A L g ) o e

DL L Alaiall Clanad) of Al gl e Zifial clanad) 5 g A sall 35350 Y (1)
5l g el gl e Aadial) Gulid) JIUA (e calealdl)
ol ki g laral (e Al e Ll ALl e dpaed) £ 328 a5 (2)
A gl Ual il Aalal) Clamall (a5 a5

53 SIS Jans rimy A€ 5l US08 Righ coms 1€yl e B iyl
:@m‘LJJAﬂ\ mwﬁﬂ\é&dﬁyﬂyw&&memu@‘)}q

5 S pall IS gl IS Ty 232 (1)

Dl Alaiall Clasall 5 48 jall e 33 sa gl Clarall (5 g A gl 3530 Y (2)
e 535 gall Clarall (e JS o A8 el e dia) Guliall A e lld
o Al e dnid i) DA e bl s DLl Alaid) clanall 5 28 5l)
sealgd e
il g clamall 3l oSl HLall Aldal) e dpasal) o) 3aY) Loy ) 24 (3)
5 el gall JSagn Galiall aldll canall ey b cSla
Balall 02ga 5 sSaall (5 AY) Akl yulall d8S aa alaill (331 53 (4)

bl 05 (10 250.26 Balall g aday ) o sllaall callail) Ly ) ety d

il ety alai il S aaf o gl (5 6 s gl S «(NEC) sleSU
hatie juaa (e 4l sl

Ao o Aanial) Canl o adavial) il 5o <U Candll 5 < oY) (a5 my e
-..\“ )ﬂ\.ﬁ -

178



EM 385-1-1

2003 4 (353
33 52 sall) 3_alall o) gl xaliaa s Aisiall Caial Claxall Gy jb Cany f
s o dle g iy i deall 1 5083 53 gall rabiadd) 5 (3L £ s
Yl i ga e S peSI il Jaad 513 Y e Janll o L)
dala &l diley o) cadine z 9 e U)o i Ao 5 dpanall i oY) g
i LS cmaal 5 S B 5230 Y D ALyl 501 e o s )6
6 sinsal) o Lgy G jinall il sandll Jalrs 2a La iy ) g1 58 (e 550 0
sl

A s g daaadll oy Sl cla g 5S0 11.CL02

Jiase e Do e AdA G s gl Ayl cla g 5SS o ang
Al 4 gl ) il i i Lgaam g Cang (Sl (5 el yeSU

8) o 2.440aia J) skl A 51 5 Aysmil) oy il o KU (585 o o b
e g (A (5 sl () g sl i ;S (Banll g Cangy g ()80
Bofa B Ay ng gl ol I (5 el e da 5045 5l Y gl 2 Sy
(p22.5)20.750e Wiae Ju Y

G o o gl 25 &l DU A glie Ay iy Y (53 JEisal) a5 S ¢
e 1.8 oo Ju Y ddlea JgY 25 AW e dmy Al) aal g oy fiSILe
(#6)

e Y i g 2aal e de siiaall Ll gAYl Jaay of o d
e Alaal gl cdpuaal) pe oy SV W ¢(a 50 5/8) ani 1.6 ) Y

L o gimall dila gl Cla gmnil) Jales 2af Lo iy Al £ 31 (e 585 () o
0.5) s 1.3 I I e Loyl Joay o o g ¢ il (5 sanal) e

(s

o Jaa il ad ga gl A ) a5 S (gl aaall domy f na e
e 55 D Al mhand) ()55 o i ¢(Ra 52 3/4) as 1.9 Y Y
Al Laea Tidy e f cilae IV il 0n e de siadd) Joa il
Jaall 4a glidl

A8l ) liially Aalal) (g 5l <o s i< dakadl (88 63 o oy f
NEC 250 =

S 300N Sand) Gy 5 g da ) 8 Aerdiol) Sl gall 0585 ) 2y 11.C.03
il Ll Jal A sl dlsiial

ey e Jiall o) ja) cany ¢yl g day ) elilia o cilladld by y 2ic g
Al sa

aliad g 3anall iyl Jaa 5 Cang 5 ¢ o) (oa pY) Ll Jra i cnas b
Aaulia g al gl o A 5ladl il oY) e

179



EM 385-1-1
2003 i ¢y 56 3

3axall o adll e G U lea A3 cann e YY) D La ) Juad 2ie ¢
Anlie sl @ ol S Al <l o) oy oY

Y Leliad T Camy g cdlalall) Jast (8 <Da gl g (o g Jayy cany d
Adaiy) Judass
11-2 Jsaad

TABLE 11-2

EXEMPTIONS FOR GROUNDING PORTABLE AND
VEHICLE-MOUNTED GENERATORS (FROM NEC 250-6)

Portable generators. Under the following conditions the frame
of a portable generator is not required to be grounded and
shall be permitied to serve as the grounding electrode for a
system supplied by the generator.

1. the generator supplies only equipment mounted on the
generator andfor cord- and plug-connected equipment
connected through receptacles mounted on the generator, and

2. the noncurrent carrying metal parts of equipment and the
equipment grounding conductor terminals of the receptacles
are bonded to the generator frame.

Vehicle-mounted generators. Under the following conditions
the frame of a vehicle is permitted to serve as the grounding
electrode for a system supplied by a generator located on the
vehicle (all conditions must be satisfied).

1. the frame of the generator is bonded to the vehicle frame,

2. the generator supplies only equipment located on the
vehicle andfer cord- and plug-connected equipment through
receptacles mounted on the vehicle or on the generator,

3. the noncurrent carrying metal parts of equipment and the
equipment grounding conductor terminals of the receptacles
are bonded to the generator frame, and

4. the system complies with all other NEC grounding
requirements.

Neutral conductor bonding. A neutral conductor shall ke
bonded to the generator frame when the generatoris a
component of a separately derived system; the bonding of any
conductor other than a neutral within the generator to its frame
shall not be required.
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TABLE 11-3
MINIMUM CLEARANCE FROM ENERGIZED OVERHEAD
ELECTRIC LINES
Nominal system voltage Minimum rated clearance
0 to 50 kV 3m
51 to 200kY 45m
201 to 300 kV 6m
301 to 500 kV 7.5m
S01 to 750 kV 105 m
751 to 1000 kV 135 m
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HAZARDOUS {CLASSIFIED) LOCATIONS

A, - atmospheres containing acetylens
gontaining metal dust, including aluminum,
B - atmaspheres containing hydrogen or gases or vapors of
other metals af equally hazardous
equivalent hazard
C - atmospheres containing ethyl-ether vapors, slhylene, or
containing carbon black, coke, or coal dust
cyclopropans
containing flour, starch, or grain dusts
D - atmospheres containing gasoline, hexang, naphtha, benzene,
butane, propane, alcohol, acetons, benzol, or natural gas

Class | Class I Class ll
Highly flammatle gases or Combustible dusts Combustible fibers or fiyings
VApars
Divisign 1 Division 2 Divigion 1 Division 2 Divisian 1 Diivision 2
locations lccations Ipcations locations lecations in locations in
where where where where which easily | which such
hazardous flammable hazardous hazardous ignitible fibers or
concentratio | concentratio | concentratic | concentratie | fibers or fyings are
ns Are ns are ns are ns are not materials stored or
probable or possoble but | probable, likely, but producing handled,
whera only in the where their where combustible | axcept n the
accidental event of existence deposits of fiyings are pracess of
aCUrrence Process would be the dust handled, manufactire
should be closures, simultanecus | might manufactures
simultanecus | rupture, with interfere with | d, or used
with failure of | ventilation electrical heat
glectrical failure, ete equipment dissipation
equipment failure, or from

where electrical

electrically equipment,

conducting or ignited by

dusts arg alectrical

invalved aquipmeant
Groups:

E - atmospheres

magnesium, and

characteristics
F - almospheres

G - atmospheres
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TABLE 11-5

ALTERNATING CURRENT - MINIMUM DISTANCES

Voltage range Minimum working and clear hot stick distance
| (Phase-to-phase) (phase-to-ground) | {phase-to-phase)
[21-15kv 0.6 m 0.6 m

15.1 - 35 kY 0.7 m 0.7m

35.1-46 kY 0.8 m 0.8m

456.1-72.5 kV 0.9m 0.9m

72.6-121 kV 1.0m 1.4m

138 - 145 kV 1.1 m 1.5m

181 - 169 kV 1.1m 1.7m

230 - 242 kV 1.5m 2.5m

345 - 362 kV 2.1 m" 4.0m*

500 - 552 kV 3.3m* 6.0 m*

700 - 765 kV 3.6m* 8.3 m*

* for 345-362 kV, 500-652 kV, and 700-765 kV, the minimurn working distance and

the minimum clear hot stick distance may be reduced provided such distances are
not less than the shorlest distance between the energized part and a grounded
surface.
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