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Occupational Safety and Health
Administration
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1- Electrical Safety :

Electrical Safety

HSE



Electricity 1s the flow of electrons through

a conductor.

Conductor

HSE
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Electricity — How 1t Works

Electricity travels in a closed circuit
Electricity flows through conductors

water, metal, the human body

The human body (e
IS a conductor!
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"Hot" conductor

Source — Load

t

— "Neutral” conductor
Ground point
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bird (not shocked)

High voltage
across source
and load

Y
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Ohm’s Law

1= kB Current = Voltage

R Resistance
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Human Resistance

Skin Condition Dry (£) Wet (£2)
*Figer Touch 40K-1M 4-15K
*Hand Holding 15-50K  3-6K
*Finger/Thumb  10-30K  2-5K
*Hand around Pipe 1-3K .5-1.5K

Material (£2)

«Rubber glove T2Z0M

Dy Concrete 1-5M

*Drv Leather 1-.5M

*Damp Leather 5-20K -

*Wet Concrete 1-5K Human body - approximately 1 m£2
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Primary Hazards of Electricity

. Electrical shocks
. Burns

. Explosions
. Fires

. Falls
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N
Do Not Let This Happens to You f-’
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Personal Protective Equipment
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This person used to have a watch before
electrical contact!
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High Voltage Shock & Arc
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Cable blown away
when wire cutters make
contact with conductor
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High Voltage Shock
Effects

J

Insulated cutters, but
Inappropriate tool to use
for high voltage.

Only High Voltage Hot
sticks, with Voltage-rated
Gloves can be used for this
work.

Qualified Electrical
Workers only.

Result:
Electrocution.

HSE
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High Voltage Shock

Physical Effects of Electrocution




High Voltage Shock
Entry point of High Voltage




High Voltage Shock

Blowout Effects

Exit points (4)
Thru the right
thumb, left elbow,
abdomen, and
pelvic area; where
High Voltage Arc
blows out...
completing the
circuit to ground.
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Average Body Tolerance

MNormal Household Electric current
Current in milllamperes

1=—

B =

1 =4,
1 Circuit = 1500 Waltts/15 Amps

4@ Increasing pain
,; breathing may

A 100 wn-n_ru'glwuh uses
1,000 milllamgs (1amp) of current

T =
become difficult
5 millamps will trig & grownd o=
foult clreult interrupier
"-r & —

25 4l Probably fatal
L
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Arm with third degree burn from high-voltage line.

HSE
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Don’t allow Yourselves to

Look Like This!!!

HSE






Electrical burn on hand and arm.
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Figure 1 Electricity jumping across an air gap Is called a spark
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HSE

Wrong...Left is Right fj

Right IS



Falls

Electric shock can also ‘g\‘_.,\
cause indirect or ” N
secondary injuries |

Workers in elevated
locations who
experience a shock
can fall, resulting In
serious injury or death
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MM Safety Smart. com
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2- Electrical Protective Devices fJ
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Circuit Breakers gkl sill
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Ground Fault Circuit 25
Interrupter (GFCI)

GROLMD
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HOW THE GFCI PROTECTS PEOPLE

(B OQPEMIMNG THE CIRCUIT WHEM CUREEMNT FLOWS
THROUGH & GREOUND-FALLT PATH)
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3 4laally J3\Guarding

SERVICE -ENTRANCE TOTALLY ENCLOSED
CONOUCTORS ENCLOSURE
MAIN BUN.DING \
/ gy o | =
A| A} A
L ]
| [ — ==
. P A [A| A
m onR \qun seRvice| 3 - £
SWITCHES
A | [ | A
AN B
* ROOM
o VAULT
OR
* TOTALLY ENCLOSED
ENCLOSURE

NFPA 70 E- PART t, CH. 1, Q (2) (a) () (W) &)

Figure 1-15. Live parts of electrical equipment shall be
protected.
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3) Guarding the Conductors

 The third way to protect workers from electrically
energized wires is by quarding them
It is always necessary to check that electrical boxes

and panels are covered and free from missing
“knock-outs”.

HSE
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Guarding

UNGAURDED
T LIVE PARTS
PLATFORM OR
BALCONY
THIS AREA
ACCESSIBLE
TO QUALIFIED SEE NEC
PERSONS ONL NEC 110- 17
FOR ELEVATION
HEIGHT

8 FT. CLEARANCE

NFPA 70E- PART 1, CH. 1, G (2) (a) (Iv)

Figure 1-17 and 18. Live parts are considered protected
where they are elevated above grade and are out of reach
from the general public.
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4- Grounding

Short Circuit Short circuit

@ in Drill

.
¢ Short Circuit
Current

Energy Supply I e

L

Energy Supply

Bonded Short circuit
current

Equlprg;ent
reundin
Bonded Conductor
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How Equipment Grounding Works f"

Live or Hot Conductor
Fuse/Breaker
=

(GroundedFonductor

|
= . Equipment Ground

When fault occurs (such as hot contacts case) current begins to
flow through ground. Low impedance in ground allows high
current flow which exceeds the limits of the breaker or fuse.

HSE
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How Equipment Grounding Works f"

Live or Hot Conductor

=

When Fault Occurs and Equipment Ground is Not
Continued (Such as Ground Prong Missing from Plug) or
if Impedance is too High Case is Energized
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5- Personal Protective 7,
Equipment dsaddll 48 ¢l) cilaga

SAFETY GLOVE SAFETY GLASSES]
~—~—
$\ SAFETY 3007\64«
% & r.' ”,
’ )

HIGH VOLTAGE

EQUlPMENT\

FRAYED INSULATION
NFPA 70 E PARTII,CH. 2, C

Figure 8-3. Allemployees are required to wear protective
equipment to protect their eyes from flashes, arcs, etc.
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Personal protective equipment

Use appropriate equipment for the hazards,
iIncluding:
helmets

eye and face
protection

gloves and
sleeves

aprons
protective footwear
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A
Preventing Electrical Hazards - PPE f"

Proper foot protection
(not tennis shoes)

Rubber insulating
gloves, hoods, sleeves,
matting, and blankets

Hard hat (insulated -
nonconductive)

HSE
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[f Check the manufacturer's \\‘

instruction manual or tag for
this information.

Make certain the extension
cord rating is equal to or

quoater than that of the tool./'

HSE
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Do not remove the third wire grouﬁa
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General Requirements

L&jﬁl dealad Gilatlatiall
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Marking

Folluro 10 follow these Instructions
will result In doath, severe Injury o
oguipmun damage

-,

Markings required
by OSHA




Electrical Panel

PNL Designation

Circuit Breaker
Identification

Circuit Breaker
Numbers

HSE
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Panel Schedul=
1. Motor Mo, 1
2. Motar Ho, 2
2. Motor Ho, = =

d, Motor Mo, 4 - 'ﬂ ‘, , ‘. -. : : 1.

Motor Mo, 1 iz Contralled by Dizsconnect Mo, 1 and Circuit Breaker Mo, 1

HOTE: &= shown in diagram, the purposes of these disconnecting switche=s are
clearly evident. In such caszes=s identification may be omitted. In the actual
installation howeuver. the motaors may not be within =ight of the discaonnects ar
arranged in such a way that the purpose iz not evident and identification would
be reguired.
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DANGER
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INSULATED WALL
~ / 36" MINIMUM
& ZERO TO 600 V
&% Pl
| i l ELECTRICAL

/EQUIPMENT

CONDITION 1
NO LIVE OR GROUNDED
PARTS ON WALL

NFPA 70 E- PART 1, CH. 1, G (1) (a) (1)

Figure 1-8. Clearances in front of electrical equipment
with ungrounded wall opposite equipment.
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If the other wall being conductive wall the distance
shall be minimum of 36 inch (91 cm) for voltage
ranging from 0 to 150 V, and shall be 42 inch (106 cm)
for voltage ranging from 151 to 600 V.

GROUNDED WALL

36° MINIMUM
ZEROTO150 V ELECTRICAL

& / EQUIPMENT

42° MINIMUM
151 V TO 600
WORK SPACE——" |

CONDITION 2
LIVE OR GROUNDED
PARTS ON WALL

NFPA 70 E- PART 1, CH. 1, G (1) (a) (i)

Figure 1-9. Clearance in front of electrical equipment with
grounded wall opposite equipment.
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CONDITION 3
EXPOSED LIVE PARTS
ON BOTH SIDES.

NFPA 70 E- PART 1, CH. 1, G (1) (a) Gii)

Figure 1-10. Clearance in front of electrical equipment
opposite other electrical equipment.
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Over 600 Volts, Nominal

£

Electrical installations operating over
600 volts, nominal having exposed live
parts shall be accessible to qualified
persons only.

Sufficient space shall be provided and
maintained about electric equipment to
permit ready and safe operation and
maintenance of such equipment.

Where energized parts are exposed, the
minimum clear work space may not be
less than 6 feet 6 inches high
(measured vertically from the floor or
platform), or less than 3 feet wide
(measured parallel to the equipment).
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Safety Precaution

HSE



Safety Precaution




azard — Exposed Electrical Parts

Cover removed from wiring or breaker box

HSE




