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Zone I Considerable discomfort cd: Likelyhood » 20 %

Zone X Muscuar contractions

Zone 4 Risk of venbrcular fordlation (cardiac arrest)

Fig. T: Tamesowrent zones of ac effects (15 Hz to 100 Hz) on persons as in
fEC alda-1




o

N
23l @ gh i >

Ut Y

WL 2 g
< (JVas ez

ol o]

) >
!
=t FHt

G b Sl o Ol g S =) J2

<lh e




Ol O 690 s @ Ol <l A

/;..,y -

(S Aot LAY g
olas (aldl)
oA Asad m



Lolod auad 5,5 . lacws Sl jal =l e ()0t oy ) g
&ﬂ.p:.ilsn.'r Lﬁ} e aad ) jl Lﬁdg).;ﬂi L.?""'m L-_‘J:_L.; 3 IJ...QL&.::: 3= Boows

SRR RN C RV SN VRSN BT TRt v U
B pld Al ¥




Sr o\ e Jebiay s Lt Ut S Uy e
3 &l‘,», &chj..'.& ‘f:«-JASOMJJEL-‘ u‘:J[.»J‘ J}Japmgw‘j!ﬂ
T o

cewtens gl u}...a}‘, 2l cw g i)

,mtmhﬁﬁ# o

- el 8
Lt o 2 Yy I o
- .4‘:.:.::5_,:- J. B

- St s .;,KS
2o 2 oy e 2
E_,-—._LEMIEQIJJHMJ
o

- e

PyvEyvTveTm )
L, oo fa, e axsl g olon 2,00
e S anli bt s,

. St S 25\,




/.,_‘._,QTH,_J._:..Q A AWA SN O 2 o a3 = et o —as BT ._:1:1/...'3-— \_;.«-L....?-—I d._il._....,ui

!
e
( |
%)
!
0
t
9
[,
.
\(::
J"
(5
]

/,_:'.47“__',_1:.4 Are] Y/ 0 NSO ;:lll.:l),_.‘.b— s S = BPLINE- el J‘-l._._._b-—'l
el e £/ YUY A1 OL = o e e L2 Dlis s s 0S5 55 )]
PO VY- £ Yo oL > s A en pmE e e aslol e casle s oS S S L el

ol e VAT 04T YUY DL > 2 Las3l oS 2L

oolde D3 S ke, e Js 2l e e S oS s il o
el s OSel Ll
el (:Jj)ﬁ_;jdﬁi_nbaw: s sl o elasl
e R E L el e -

I3 o slde O3S Las cla U 5L els amale _eses >l

Glma 55 DL =) vl O80T Bl 5




S Gl o5l il i

&ls gboa yse Jaed (S lys jse Gslusl m
sl (e YUY (g Gl o glaia Calisg o )

Goba Gha @l e ol Hee ) Aal )b Guleal m
Jlay A




JJAUALAA‘\.EAA&JJA‘JUJA&AMJA\

b =

" Al @dlme 53 G 3 el e ALY s
el (e VO L Ve polaa ol 8106 (e 35 0
3 S Ly il 4S 5 g ol A () A5 S Ay bl o

Ak aa) a3 8 b g hiya Jals sala
dhm\cbaa_mu@).@cuam\a)\y@auﬁ
Al e alad i g L

3 s lisa 3 g yieS Al AS Ellcae pila a8
Ak b y Jhail 3 )y oA B atila e a8 ]y el



O gl Al g3 a Glipa ciad il

S50 sl o COae ol )l JJS pleaS oo L
A5 0 S g Gla ) 2

alae Gl gl el (e YO Gl (s cadic) 0 m
Clls ol aphon s gha adal Cod S e Cls
Aot A sl G 288G J gda 4ulA B8 5 in K
Akl A (K g Caelisdl  wac




Dy Gl Hsie 5l )3 (it adal Galla by il sapay (ol
et 48 N oLl udll uac b (59

Aa) ] Alvs ALl (SO jaT 2 S BN S 0k adadl )y
380 & pa o gian (bl dae Kl 53 sl 8] A Ay
Ay 2] A 1588

R e T S S SR Y

A e ) oA Ladad 3 ofih SaS el an K gl

4S 2| e las) 8y uac K| e PSlaadal Jls g 4y
m\eu—.*mf—‘\:mh OO oo se s






ul.l_h!_..__--...l S G Bk et Al i W .lll_‘_J

=y

L

o e

O
o
o
o
o
w0
o
T

e .

il e U eeppe—— S Ny Ay W S

bande L T T R R Y YT -

i S e e P B W S g R W R -k ae Ral UES E E

N Y N WS Seps A Al il Al W S A L. 3.1

1§ 20! 30 40 50 |60




o (gDl jud s dS 8 Gy sl o b Ay ol
A sdisala 4y So Sl (S ok ol




J.\%&\)AJM‘Y' 5y o thub);ag\_\uiw\ﬂ.\ujﬂ n
b 4 Jhiga )y Qld g2y o e pu ) 4l i

Defibrillator in use.







uiﬂiju

238 el aly Sl s G Sl gl e Sl
23R e gpud (SR s dicly 48

Jals 3l ga ol 025 Ledl AggadiiCacly 7= oo SEA 5
g (oo (N T g ey

B0l ga 5 Sead ol a alS Caely oa L&A
o Ol i 358 Gaile o2y Jlaial g ok G2 6 3N
A Q

3gd el 4K ol IS ) e lila SR g ) ocans



uiﬂiju

A adin Ayl Cae byl (San (So ) a6 m
58 I8 a (e G (5 lae (IR oSS Sl Hl5CA
38 o I8 Olos @l 0 g (AR
G50 R Rl e Sl il g3l ) 0 Gl (San m
3 580 ) 8 48R g s 5



uiﬂ&y&\ﬂ‘

LB g 5 () 358 on ol B G a EE
jdﬂ\‘:‘.‘ L"\m\ C)S\M S“.y&jﬁ O.-j‘ :G&“jg S...ju S

) SU G ) (89 a sead dac Al (g) Ax ) )
AdL g8 HLid Sl




e L a S S 2l Glaid L3l 538 K By ield i g S
)5 Sl s LBl S Ol a2 248 Jyge 2 gopd o i (Bl e ) s

Syl e Lo

" “ . 1 - . "'JF,
Syl Jr gl ey WS Col > bt gl 5 s s S s

. . - £
JjJ,JJ..“J L'bh:.dl.l}-.l.u‘l.‘ s sl JJ:..‘.‘-.'-_ji'».:L_;:L:.a}.'F- ug}_‘m l.:.-.-.dj.“ o

L




Lowl ¢ 3 deunST s U 318 gl 31,

Yo

.1L_l|‘rﬂ.-_}¢4_1‘sll..i.a\; L:.J'L-‘b




LOOSE COMNECTION R SHORT BETWEEN

HOT & HEUTRAL

MAIN

Series Arcing Parallel Arcing
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Limited Boundary
NFPA 70E Approach Boundaries :

- Flash protection boundary

- Limited approach boundary
- Limited boundary/space

- Restricted approach boundary

Any point on an exposed,
- energized electrical
conductor or circuit part

- Restricted space

- Prohibited approach boundary

- Prohibited space

The limited bounduary is for unqualified personne. No um]mbf'a{ person may approac b any exposed energized conductor any closer than the
limited approach boumttn The limited approach boundary is devermined by referring 10 Ta able 2-1.3.4 in NFPA 70F - [ Yage 51. (2000 Edition.
Note that in the 2000 Edition NFPA has added the concept of movable or foced conductors. In 2000 edition ungualified workers may approach
non-meving conductors (fixed buswork for ecample) morve closely than these which may move (overbead lines for ecample).
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Electrical burn on hand and arm




Arm with third degree burn from
high-voltage line.
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Bad - Exposed Back of Neck Good - All of Body Protected



 Redirects Arc Energy and
Particulates




Arc Flaps

Control
Section

.. 2000A or

1200A can be 1 Manual Close/Open
high or 2 high Push Buttons




Phase to Phase Discharges on Ring Bus
49 MVA Generator







m Infrared Scanning
Windows for LV/MV
Assemblies
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Arcs and sparks contained
within an approved housing

The equipment 1s
designed so that only
cool gases are allowed to
vent to the surrounding
hazardous area

"/

Seals limit the
explosion to an area
close to the source




Enclosure with
mixture of gases
and air

Arcs and sparks are
sources of ignition
which can cause
explosion




explosive
pressure !
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Example of Explosion Proof Equipment

Hot gases escape through openings
designed into threaded joint and are
cooled

Cool Gases

Hot Gases

OPENINGS DESIGNED INTO THREADED JOINT




Explosion Proof
Enclosure

OPENINGS DESIGNED
INTO GROUND JOINT

Burning or hot gases are
arrested in passing through
the ground joint

Cool Gases

Hot Gases




Damaged equipment can overheat and
cause a fire.
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250V fuse
didn’t
open in
time

Probe tips &5 Poor quality leads and

burned off probes led to injury.
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grounding
/ conductor

Grounding
Bonding jumper / electrode
conductor

Ungrounded
systems
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Symbol for Double-inndation

Class I Class II

Connexions for Metaiclad Connexions for Double-
Portable Drill insulated or All-insulated Portable Drill
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Residual Current Device

Fuse Protection

| Test Button
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Residual Current Device

Schematic Diagram

Min  pMagnetic fieks

lin { \ £ Dndm of augrent
Leskage of olectricny
\) / - : Enterng current

“ou( E MLt cutret
Residunl current

« ("\lw;h the sarth)

. Resiauad current

" {through human body)
Earth : Magnetic Nold produced

by antaring current
;. Magnetic tield produced

Uy retuen curremt

lout

During leakage of olectricity:

« The return aurrent s ks than the entering current, Iout<lin
« The residusd current Nows away oftor passng through the human oty or the carth
« Diffecerce of magnetic Neld produced |.e. Min>Mout

« The resuit Is an automatic powsr cut-off in Lripping device




Residual current
circuit breaker

% Machinery

Residual current circuit
with correct protection
by residual current device

Residual

current

Residual current
circuit with direct
contact




Differential Transformer
5amps
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Tripping characteristic
Ty p e A : Residual current Tripping time

e Wil Mcdofon:
. . . 1. For sinusoidal residual current
also with pulsanting direct current

; ; : 0.5x1An =
which occur suddenly or slowly rise in —

magnitude =< 150ms

2. For residual pulsating direct current

point of wave 0°
0.35xIAn
1.4 xIAn

point of wave 90°
0.25x1An
1.4 xIAn

t=< 40ms
point of wave 135°

0.11x|An - oo
1.4 xlAn t = < 300ms




Residual current Tripping time Max, Mon triping time

0,5xlAn t=m t=m

1xlAR t==600ms t=<130ms
2xlAn t=<200ms t=<60ms
SxlAn t=<160ms t=<60ms
B00A t=<16ms t=<40ms

For pulsanting current values x 1.4

Residual current Tripping time

0.5 x |An t=oo
1x1An t =< 300ms (1) RCCB selective

2x |An t =< 150ms @ RCCB instantaneous
5x |An t=<40ms




Catalogue Number

Operating Voltage

Operating Frequency
Operating Temperature Range
Protection Device

Protection Type

Tripping Time at Rated RCD Current

MCE Tripping Characteristic
Socket Quilet Type

Lead Length

International Protection Rating

Davice Class

485 Series General Specifications

230 - 250V~ a.c.

-10° to 55°C
Combination RCD/MCB
Electronic

20ms Typical
40ms Maximum

C-Cur

Double Pole, Shutterad Socket Outlets
eavy Duty Flex

1.8m

IP33

CLASSH
Suitable for use in construction sites
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Earth return
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Blending
and Mixing
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EIECERIC SMOCKS by OCCUpation

Electrician
15%

Mechanic
27%

Operator
41%
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Non-Energized

Energized o
Parts Parts

Energized Energized
Parts S 3 Parts

Guard (wood or plasterboard)




Energized —— 3’ Energized
Parts Parts

|

0-150 Volts

Energized 1 Energized
Parts Parts

151-600 Volts






Non-Energized

Energized Parts

Parts

25,001 Volts-75kV

Non-
Energized Energized
Parts Parts







Protection by obstacles




This exposed electrical equipment is guarded
by an 8-foot fence.




WARNING,

ELECTRICAL HAZARD
AUTHORIZED

FERSONNEL ONLY
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FIGURE A-1-2.4 Limits of approach.

Flash
protection
boundary

Limited
approach
boundary

Limited
space

Any point on an
exposed, energized
alectrical conductor

oF circuit part

Restricted
approach
Boundary

Restricted
space

Frohibited
approach
boundary

Prohibited
space




Flash Protection
Prohibited Boundary
Approach
Boundary

Limited Space

Limited Limited Space
Approach
Boundary

Flash Protection
Boundary

Any point on an
exposed
energized
electrical
conductor or
circuit part

Restricted
Approach
Boundary




Example Energies in power arcs

Bus voltage | Short Circuit | Power Clearing Energy in Typical Arc
Current Time of Fault | Arc Flash
Boundary

3,000 A 01s 50 kJ

10,000 A 0.1s 0.2 MJ

15,000 A 0.1s 0.7 MJ

25,000 A 01s 10 MJ

31,000 A 01s 400 MJ




Qualified Worker Minimum Working Distances

Nominal System Limited Approach
Voltage Range. Boundary

Exposed Exposed Fixed
Movable Circuit Part
Conductor

Distance between energized parts and grounded objects without msulation, 1solation,
or guards.

Between worker’s hand and working end of stick.

Work on three-phase delta systems, and on more than one phase of three-phase wye
systems.

Work on single-phase systems, and work on one phase only of three-phase wye
systems.




If mobile equipment touches a power line, electricity can travel from the power line
to a worker touching any part of the equipment, including a pendant control.







Operating a crane near overhead wires is
hazardous.

ve
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‘This Pipefitter Escaped Serious Facial
Injury By Wearing His
Personal Protective Equipment







Rubber insulated gloves

N

High-voltage

equipment \

Safety hat

lified worker

Cotton, wool, or fire
resistant clothing
[See 23 CFR 1210_263({1){B){iii}]

Safety glasses

Leather protectors
{worn over rubber
insulated gloves)







sprl BINAME bvba
Kloosterstraat 124
1702-Groot-Bijgaarden
Belgium
Tel : +32 (0)2 466 25 08
Fax :+32(0)2 468 50 20
info@biname.be
wwww.biname be




su_oszds bass 00 gloves on left: Class 2 gloves on right.







E TABLE FOR LEATHER
_ CTORS PER ASTM F496
lating gloves

2 rubber gloves, Glove  Minimum Distance Between

Class  Protectors and Rubber Gloves







Max. Use Proof Test
Voltage Voltage
AC/DC AC/DC

5007/ 750 2,500/ 10,000

1,000/ 1,500

7,500/711,250

17,000 /7 25,500

26,500/ 39,750

36,000 / 54,000

Label Color
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Eyes and Face
Head

Clothing

Clothing
Body Positioning

Note: Full body harness with body positioning rings shall be used for fall protection.
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HEAD PROTECTION

Don’t wear hard
hats backwards!

Don’t wear another hat
under your hard hat!




CLASR-A4: 1)
W2y

e

SEERCT LA T
wdea
e

Class E, Type 1 hard hat.

Class B hard hat.

Type 1 hard hats protect you from impacts
on the top of your head. Type 2 hard hats protect
you from impacts on the top and sides of your head.



Never “store” anything in the top
of your hard hat while you are
wearing it.







Use your head and protect your
head!

-_—l’v"m—-——g

Keep your hard hat out of direct sunlight when you are not wearing it!
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Arcing electrical burns
through the victim’s
shoe and around the
rubber sole.




ANSI Z41 = ANSI footwear

protection standard

PT = Protective Toe section
of the standard

91 = year of the standard
(in this example 1991)

M = Male footwear
(F = Female footwear)

this example—can |
also be 30 or 50

Ll S8
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) » .., - e s dd
TNE N

EH = protection from Electrical Hazards

w:

C = Compression rating
[This code is more complex than
the others. Here is how to read it:
30 1,000 pounds;
50 = 1,750;
75 = 2,500 (in this example)]

M protection rating (75 foot pounds in

this example—can also be 30 or 50)
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A WARNING

Flash and Shock Hazard
Proper PPE Required

_fanama Pault Cumnt- .},{»;,f-;ss,vsz amps Sym. . Level 3 PPE |

ﬂaah Fmtecﬂon noundarr e
R s S : 184 % Cotton u:m»r Sarments
' l!.«.‘ I ZIITENE S ; i G ‘ s {SﬂC",L!‘lfi'l"_.} Crovs Mack Tae Shi irt)
}.,;,,calfcm Ftash Hazard at 16 .‘; el el FH Long Slueve Shirt - ATPV 6.0
s S = FR Long Pants «ATRVY 8.6
'ef!limmum PPE Requlred.». - keveldPPE ity
i ; s #.0 oz Nomex il Coveralls
l;ts'“‘““ Hazard Prosent: FEOVIE PR AT Sataty Glasses with Sido Shields
: " a0 St s e s e {(Nonmetaile Frame)
: Umilﬂi'ﬁpproach Eouudary,’l*f‘ il 18 Calorte Flash Hood
. _ (ForShock Protection) Etevtrically-rated Hard Hat
: ey Hearing Protection
‘v*m!ﬂﬁﬂﬂ“ ;Appmach B‘“'m‘ary"» 1‘2 ‘ : . Elctrically-rated Safaty Shoes
s : ; Leather Protettors over Rubber Gloves

Copyfight 2002 TMK and Assaciales, Inc  Power Distribution Panel DS-1
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http://www.flickr.com/photos/joeclark/8831538/

HVIPT2
Safebox

HVIPT2
Safebox
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PSMP 038-15

PSMP 0128

/\

PSMP 045
N

Indicator (2 %0 75 KV) for rescus
sticks with flexibie antenna.

Indicatewr {3 3 7S KV) pour parche de
SFUVEIIN2 aVC antenn: fexidle.

Verkllkker (2 3 75 kV) voor redding-
£tok met buigzame ansenne

APSP:

2 Wall heigers
2 Supports muraux
2 Muurbevesigingan




Tapis isolants

,_‘r; WIC MO cle | Q

Epaisseur Tensian réseou
[mm) [kV)

MP-60/10-5"

MP-60/10-10

. B

Tabourets isolants
modeéles «intérieur»

Plaweay pigan an matidre is
€% ¢

ante moulés
epaiss ) mmi. Pieds
~aouichout

Dimensions

{m)

Taboureds isolants
modéles cextérievr»

Plataou plein en malié
52 x g t AO nn
avec embouts ¢

2 1SQOlants maoul

Gl 2L )9 h S e







Cloth impression - Surface texturee - Doektextuur

INSULATED MAT - 3 mm - 30 kV
Test report Laborelec - n® 50616/012

Thickness

Art

Voltage
30 kY
30 kV

Weight
50 kg
60 kg
3 kg
5kg

TIR 031~ Tm x 10m 3 mm
TIR 0312 12mx10m
TIC 031+ 060 mx1m 30 kY
th impression TiIC 032+ Tmx 1m 3 mm 30 kY
rface texturé INSULATED MAT - 4,5 mm - 50 kV
Test report by laboratory

3 mm

3 mm

=

Thickness | Voltage
Tm x 10m 50 kY

1.2mx10m 4 5 mm 50 kY

060mx1m 4 5 mm 50 kY

50 kY

TIR 0451 *
TIR 04512
TIC 0451 *
TIC 0452 *

4 5 mm 80 kg
96 kg
4 8 kg

8 kg

Tmx1Tm 4 5 mm




TIN 017 PLA
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Static wire Neutral bus,

Personnel N Phase busses

protective
ground

Equipment
ground bus

Switchgear
metal floor
protective ground
Grounding bar around pole
= Driven or screw-in ground rod

—

OSHA Sects. 29 CFR 1910.269(n) and 1926.954(t)



Do not install distsiﬁgmund clamps / Install ground clamp

e Bus —_ / close to potential
transformer
Permanent bonding ———

lead
(Vd)

- Potential
Fault Dr<<D> transformer

Fault

é Permanent ground lead

ladder

]
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Uninsulated aerial lift

Insulated aerial lift




Live-front pad-mount Elbow grounding set Cable spiking grounding Cable clamps with a
equipment grounding set jumper penetrating grounding spike




Metallic

Conductive p
Three-phase ground all conductors and structure on one side of the work.

Single-phase ground work on conductor and structure on the other side of the work.
Ground conductive platform but not insulating platform.
Maintain intearity of conductor connection.

Insulating platform




Energized crossing structure

© &
Li;}@/ I_ o Kiomete's (2 i+ -' *

Maximum

Conductor being pulled dhl
Protective ground connection i R

Traveler ground on SR o .-:f:.f-‘a:.:_
ORI o

@ Satety barer required

Figure 7-5
Composite stringing/removing the temporary protective grounds on
overhead conductor lines
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/111
Figure 13-1 Figure 13-2
Unconscious victim on a pole Mouth-to-mouth resuscitation on a pole




1. One person 2. Two people







BINAME - 5000 VOLT - Ciass C

Cam_ deidméd v il

BNAME BELGIUM - PLC - é ~CLASS 0-5000V - 01/2005 - © 16mm
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Non Energized

Energized Parts

Parts

25,001 Volts-75KV

Non-
Energized Energized
Faris Pauin




This exposed electrical equipment is guarded
by an 8-foot fence.




G e A £ 3 (ald clas Jal
s 0




Ax W%l agdas paddi (WS u










A Il




I CQyga 2 Ssaa udli g

1city shut-offs
st-aid sup-

1C SO yOou







% ) il ) m
Sy 42 &




pAA Y Al gla gLl

S ka5 98 Sly 5 sl

- Gladliia

Cialdd 4y s 58 (35
Hala Y U 4 /0
Sala¥A XYY o )l




pAA Y Al gla gLl

4 gy Sa B apdla ol g a ¢ b ddia ) K
aR Gl ¢ jala Ve 2 e

D esad Jaa m

AL g ajst 6 W G 03 590 Gsom ) RGOl
ngJc\AJﬂuJJM\ﬂjuéngMjeScuﬁﬁdgﬁc
OV Ol Sl L 8y ol Clacd Ko g jlas
Jﬁwg@cﬁj\~~~



pAA Y Al gla gLl

GSJAghi cj&\g&:ﬂ&ﬂﬁ
r Cilbadidia
Cialdd 4y s 58 (35
Fagba VU4 /0
JﬁAﬁ.‘A"/\~XY\ . oj\.ﬁ\




pAA Y Al gla gLl

A (g e dadila ¢ ol g a ¢ i Adia§ K
R GAld ¢ e Ve e

D i Jaa

JUL) 5 a8t 6 W Sy 3 0 Oeum O 5RO
3&4315@9‘&43&45‘@%

B 5 s 59y W gilay i) S

Voo G Ol Sl b a8 ol Cuad
_J\g.&u.agm.\'ﬁ\g



pAA Y Al gla gLl

698 il Cal (g slid

r Glaiddia

iy, ¥ Uil 4 o s 4585 L g
el YA XYY vo 3l

g a8 Andila ¢ ooliw Cigya ¢ b atie ) K
Ois e B ORl ¢ il Vo e 4




pAA Y Al gla gLl

:MJMI

s 5 JEnl o G 3 S Jae jy WS Gl m
Gopelg Youe Sl in SEls L3 0 m

s Jsbs 59 ¢ Ciga by il sla s m

O s 48 (eal ) 50 5 S dae Hslac m
Db e Ol Gl £ sias m



30 & ja ki a5 YL

| T A

IR L N T I T R

e TA ¥ e o300 Y

FUIEAY I "IE"" ey '_-1'-1.."1- L ..||._..|.I...- dis .ﬁ_;. -¥
e Rl I s P R T L

: |I_....'I..| _J.:-l.+

L Sp JU boghas gla i g ba W g9 AU 0

_ r IlJ- lll'.# IF'-h-i_;..I = II_J_* III L _.|I _I_:l.ll.:J

Ly

LAl ,lr L -.T-...'l.: |;|'='+-i' "'-4!...-




s)ls e s s iYL skl

Sk YUY Culies & oY aw a5 L 1a2s -
ks YAXYA ¢ o350 -
bl ol Dy ¢ A e K5, Y

RS0 PR e feds V0 oo g, e P
e o
PRCATI KRR PR I SRR PN L NN W L
Oyl S Joes ol gl ojle 5 b jlas g

':‘:‘Jf;_;‘




sls S o s s Y bl

ks YA Q0 65101 =)

R S P o T
olow o3 U3

e

O paw 595 9B K5 L e ol

53 g Ve Gl L S L e g e
i ey ST U YO gl
ks




sls o s i VU G

s laseie

YUY Cubes o oV aw asg b 152 )
sades YAU XYY o310 =Y

IO PR RN PPN WIS L S S
ke VU 28 sy

335 (o i B (o




Ol

Sk YUY ol a0 oY ac 4 L | 2e -

Jades YAUXYY 510 Y

oEss el ol O ¢ e ey K, Y
B30 A e V0 B 4

s la> 9y 909, )8 4l
Olpsl L5 e sl sl o)l

':‘:Js;q_;‘




U‘j%;'
. o 5 sk
JJJLSJ_gi.iA3|j31.L:.5:.:LJ~¢ Q.L

-t | oo —\
LYM'WMJ.YMWLEW
YU ; :

,M-J-n “-‘LLS'»—T

- Y¥oxiYe &)

o ¥ =, _‘-
PR S e SN .
fL:u| .':_9.L:U ;,.;'.a,fuﬁ_

I ] Ol\ S : J : -:

JEM#\ " .;_g.iu.ad...:-l..u

- -1‘
;MU"' : b A S LS-’J ﬁb ._J'i
JL‘;& “ Lﬁ)j&ﬂ}
Opsl b smmSs jqun)g g
S ozl Joy -
7 'Jaﬁyi}'ﬂ}ﬂﬂI}g;




L, Jardn o1 3 WSS 5L $hU =y

D Slasis

Y Culbed o oY aw asw U a0 )
s YU

PO L SPALTIPSIRHIES |

Pﬁf‘—:’jf"a.@.u&‘)_r

':':)gd" d‘ﬁji



X518 Jgri o 31 WSS oy g =

FUY Cabed 4 oY a0 L gk -

Sodes YF O \¥ o550 Y

L Sy o K, Y

o gk A0 sl o BbU pt bl ¥
Dgd oo alu

i’“ﬁ-\:ifa_;mg@;dhﬁuw

f.ﬂ;,.gﬂ PPV SR PN L T

6;&‘“@‘&&}}113';:;&
.;:;whal;'.ﬁl.}u)s




LA J s 3l 31 A 5L bl
) -

sk YUY Cules 4 oV 4w a5 | 1 g2e )
adhes YEOATS 5150 —Y

PENIISCHE

'-Tul-hd-'l‘JJU’

nMaEnmdhﬁjaﬁﬂjﬁydeSJJ_’L’U;ﬁ_|
slen g dd g asli L3 aws clea bosso
S m s 03556 1 25) 355 e Ol mones
. - : S o Ll 1 L b lgn oS
&J\SJ-: ,_.,|)_9| S e yw+ﬁfs°°f.ﬁ=_
SWLF s 00 HF e s 2 s 5 e R
(e 8 3




(0222 o jlal)oaiis cujar sl oLl

5y YUl bl 5l Bt

D lasiae

Fades YUY Cubed 4 oY 4w wsa b |02 )
amdes YOO YO o500 Y

ke Yo had w0 pls ¢ e diay SO, T
il ol B A K 4

S V0 5,0 4 Lk

) e

OF 3 o, YU el oS ol ojle g9, G opf
o @ Sdem; Hae 4 ) OE Glp
sl il o el (LI sl

.::;Lgé




LIS J ke s Ll o sk

Lasis

ek YUY Cubed o oY aw asa b 1420 )
Fomhes YO YO 03150 Y
MT“ﬁqﬁﬁI:L}rﬂ@.}ﬂJ_r

adl Lol 25 > 0 A j..m'_)d..:
ek 10 2 4

s s
5 Wl 5 ) L8 pbdl e 3 LU
Slb L oas gl e 0 (8 le

258 o Ol edin £ ) pame




ey Jas! gl

s olasia

B Y Culied 4 oY aw a0 b | 520 —)
Sandes ¥

ks AxOY 05151 —Y

& Al o ) e ey K5, Y
ol By ¢ s K

e Jous

WS 5 et o s s sk ol
S S sS 5 bb) sSS5s Ol f
.;;;dcb[}g_ﬂ odd ey JLas |




O

Do Not

O

Men
Working On
Machinery

Operate
This
Equipment

Signed By
Date




Common Lock-out Signage

LCAUTION

MACHINE LOCKOUT
POINT

~

LAUTION]| |CAUTION

LOCK-OUT FOR LOCK OUT
SAFETY BEFORE [ VOUR -
YOU START FOR SAFETY




CAUTION

AREA IN FRONT OF THIS
ELECTRICAL PANEL MUST BE
KEPT CLEAR FOR 36 INCHES

OSHA - NEC REGULATIONS

‘ CALUTION \










Multiple Sources of Power

' : :l { ..:M I
/ 2 -
! ‘— — % |
\\ o3 T :
» Is ~

" SHOCK HAZARD «

If a machine or piece of equipment has more than one
source of electrical power. 1t needs to be marked!
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requent use of some hand tools can cause wrist
problems such as carpal tunnel syndrome.
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Install bonding jumpers
around nonconductive

material.
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Lodder undomoged ./

Right height for the job — ./r
no overreaching

Good grip
Front on V‘
Flat shoes
Cilean steps v"
Four non-slip feet ‘,/\‘\\

Firm and level base V’

Overhead haozard

Wrong height for the job
x — owverreaching

x Mo grip on lodder
\ x Standing on fop handrail
— M slippers
M Loose tools
x Sideways-on
3 x Slippery steps

Uneven soff ground, mo
flat board

x Domaged stiles
x Mon-slip foot missing







3 Point Rule

2 hands

1 foot
or

2 feet

I hand

In contact with
the ladder at
all times.
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Connections at
terminals bear all the
pulling force during

use
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Portable Fire Extinguisher Training

Extinguishment Theory

WILL

 Inhibit Chemical .
Chain Reaction



Classification of Fire




Will have gauge




Safety Pin
NozzZlg e

/

Pressure gauge

Handle

High Pressure
Gas Canister

Dry Chemical,
Carbon Dioxide,
or Water




Classification of Fire




Classification of Fire




Classification of Fire

Class D
or Combustible Metals

Examples of these types
of metals are: zirconium,
Titanium, potassium, and
magnesium.

Yellow
Star



Classification of Fire

..' -. .l — | } ' ll- : [l P"
-: .!l..-_i_-l-' - — I-I e 0 R R

Model 260 Model 262



Characteristics

};i:' Water extinguisher 30-40 ft. 60 sec.

Dry chemical 5-20 f+. 8-2b sec.

ﬁ CO2 extinguisher 3-8 ft. 8-30 sec.
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P ULL The PINI |
AlM at the

base of the flames
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|/ No Gauge

|_':'|=li:i;::___

CO, «— Hard Horn

{may be on end of
hose in larger sizes)







¥Will have gauge

k=

«—May have hose




o S a2l 3 090 U S5 & Lt sl ol 9 St 0 ks Gl
T LT 090 o 79 9 Fr b 21 E il o 00ids co e §lpa b L 200 Ll alf

»

{actat
e o el el L el o ip D 9 i e ot GBS LD e I L 0 gl
0*_"‘:

o] St Blis I S i nd_ P ekt 4 it b B st S

(l.g.’l PP SV PR O ot (,'JJ blanl <ol (,'JJ S s oo liosless rLu
oo

ok e sas it ol ) S el a.-_-(tk: L oo L Blis sl oo S Sy s o
b b at_ O ol (2 g 5 L N Ll el _iadt L gt g5 o o e ab e s
& ol s S SIS el el LD ) Sl gy slae s LD_LL A v o7 AL A _p o
adas 5 s S L (lf-'ﬁ Pyl

g5 N S ool el 9 il oolii ) ol asy &_J a L 00 s S0 ST E P =g o
S P L e 12 e 1A






el N e N af DL Gl DL cr gl sl T af il oo o S D
G I DU e T P

S Dlie D_2l ple Ol o LV plrn o N sV Bl s L0 gl 1 A ollid
D N5 o I o T Sl s pbe S UT N S

R O R O U s o AWy o R P T R &P
A N B [ ST SR O e R A O W O N e S
S (e N Job e Sl o Al a 1pe SLD o AalaL_qJﬂgk#JJl:oLCJJld;al,,l_uq:ﬁS
s O oy s w,lzluau;ﬁ‘,.:,w‘,c_,;mawr,gau%gﬂnguou,bi;,,d
Sl 07 Sl pep
.‘.:,ijﬂfgn.dd,ﬂll:JU-i:bJ(qul_.bA:I,;Jy‘j,(dw‘;ﬂrgl:‘;ﬁ_jﬂlcqlm

ol o VT i 9 sl Lo b e L aze SIS S

if W L0 N o e peasaf Dol D

D i 09 o N M olad By SN £ L oL
L,,‘T.,lfq,f'J,‘rJIJ,JJ.«-_JI.-‘;I,;,oIu_,ilt-‘idwolf'qa,,lq; . rb o slaacl 2 old Sl _LL U D
..o_u’(qrwu_:q;:ﬁb



§ il e Sr Spbivy gy, s00 jlow d.oLs.';l
s edBins ol gl pe i Sledaadlppins 5 loadss

3'30.1....)‘.) |) u',a.@..:u .:d o Lasuiis [ L@J).:g -
ddaTyy 5 ol Ol 0y g WlinloT au sayge

VA P




g s a3t i 3 0o sleslis b slaya
Lfsh‘vl” 6')") b & )3 sleo bis L &SLQ)J oy

03] 0pfing el g dluw SSbgl by Saill,
g 3k plasle 2,6 5wl Loy Jsla sl (o
sl glisl 2 b et 0yl by ol L wys




ol abd 3l ey Senl " NVgeme W3 adlo 5 s

les o Foge 3o G ol g el pas e 0

5 9 00900 b o 1) olSiws &S 0se pusad |y Lojgus
shslw sl Sl sledSous g oo ol
tooo jlidg b kads ;L 4y Wjeud puess « D500 oulaull

Al b w0 sl g




SYL slajlids L 50 slealows 31 asosL L ,E sl
Ab}:xq s O-L‘:' .,_L'>L> 9 )La."» }' \).L...udf ¢¢.\J3 l\ooo
cab b o3 jlow o] jeby A leis Lo

Kooy e slw Jobas Gy Jlail jg— &89 ;0
cas b oo s A — Yo 3lgy auies sledow jo g o




135 ylow Jobb as 3l oS Jlasl Jowey el S0
pyaie Sl g Jalug b pesT Slhidas ploul 51y
SSE plool Loy ey Jlasl a8, jsbiess "byo oS

)L:».o; d)"‘fksb )‘)-9 OJLSLL....;‘ Q)}g O.Ladw‘l’ ‘J;;p..go..a usl
e

solinw! o9 gwal Sl 31 b "kis wjge ol e
. S ga




S A s ol (59 i ol )

Slptions @l 5Ly D haail )0 1 Gy Job s )6
5.1:31:._'5 \_51.\2\5.)9)5 a_la.aJT )").\Q)SJ_) C};_; al: .

blu,l shlo &8 jolow Suyusdleluns 5Ldg . (6
RV PR SC RV IS URRRY- A PR VR ST PR ) VRV




hﬁ.ﬂuT‘,d ;o@.‘i..u..t 8 3 )‘ " 9 C.b.v Lo )K
‘ol.?s)‘)‘s L’uT)J aS éw UTL o Y hail )Ldﬂ

O_:a u‘.ﬁufdé Q|) QS.JJL} )Q ¢JJ)§60 Clﬁ-? ijja
ssy amibige 3dy shls S sloe slea s

. \:»)L.s




39 1 slewele jalee o sy abd 00 B
oy ) 6’.;.; g g UV KVIIRI %) RGP

L oS ol it 51 syl shiians [ il
S gl Jolb 0> 5l S oo 6 G Sl




)o o ok Slewsla 5l 490 5Ls C!» SIEEELY

Oz b oS galyl Sl pad S8 5 o jpe )




é 15).;56)1.}-.41‘5‘050:&)) .‘... ‘J.' -)...; . l.h_> !S »

-
-
—

Y 8 PR, SN e La:od,.'s’m Q.:JSN g 5 lwalu

: l & .




hdny SR 65 jees g Kb  Jgls JShuy 3) adh 3 A
¢~ G OJLQ.A.ul-.leau).o PJL"
Slls of GamyT b his dele Jluy s 1 s

coged solaiulasil o SaeT,,

g v led oS 9gad o liin’ HlaaTl, ale Ll
S ey L jge 5Ly Jolo Clabd oy LT
cdalais oloyl




by S Laiinleal v byl 5l oS Janl JSkeg

o (ploy g adgd Juws 5l)
sl L ol 5 T 31 oo liialy 3y aiss sleslais

u}..m's ‘)":"T".S‘C":' ) gm0 L%-.JT)LiJj . JLQ‘.J.».-.LQ ‘al.o.;: aS
Sl bl b ol gt oS oY lasl can

S iy plaol B (grame auual bl e g




oy jlaolael L &S5, 8 | 50 shaBunl o

SL oo Lot 3l S oS 3050 SoSas anbl 050 o0 eloul

sloalinnt b, slaulo ndy Cjpe 0,8 o 508 Lo
obop prses 5 wawlinl Sl Ao 5 wl)lbe aas




(‘.“l" oS (Gyuulas Sl g wﬁ.,)..s.“ sleaBhno d.!a.) . adl
L Sslgs! gslaslely aawis y0) slady ool

LU LaTsey oy Jlasl &S Gle Ll slgtions
3,58 alaul




olivebl g J S 51 e adobi ey Jlasl caas
S dg 2 gus

asyle 5158 5Bd5 o oS Sblio 4y 3500 j9-anms
L g S ailgs o g 9,la Ao kol il St
08 alaol bty Jladl eas 51 g

ol 8 LeaT s, o Sl Jolo sladions ,E Joa o
b Bl Jlast b ol 66l L8 5ot pun 5 5l o

c2ad b G 09 el 0510 Ogs Lol




LoTlh Jlasl L il &8 | Ly Jls slicsews SI
i b seanTio 0ged By olsn !l Luan Kl

-

65?-""; algo .}l bl ,la> . sl sgamo 1y, LT

o S L

S 3 iy o Gygb Gl JE Gl e 5By @

bl (’_"':‘3 gl 50 adsls las 5bdy i (5 lgiowns
e bl adwgs 93G5 b g Pl aduus




29750 ﬁLW‘ L Sologsl ol ppgy 5 I PFEA e
By ol oEal Lo T adiwg. oS by ygSayo L 1 55 guisuSias
L Jas aduwgen l) QL"T Al aloan -‘J‘é o 929 )'5 Jonay

Y )‘)3 Cb.s Dy 3 ‘_;.u&o us'l')-l-&-:‘
NF KR 6-'-»-»‘-' LS 0 ol 1o, 390 (T v 09l
il bbb Jog somsr sle! by g

























Engine Block

To Ground or Frame

To Ground

e Jumper Cable

Stalled
Vehicle
Battery

Starting
Vehicle

Batt
o Jumper Cable

To Starter Switch

To Starter Switch MAKE CERTAIN VEHICLES DO NOTTOUCH
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THE SAFE WAY IS
THE BEST WAY
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