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Ohm’s Law
E Voltage
l1=——— Current = , S,
R Resistance
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Figure 1

Human Body Resistance Maodel
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Electrical Hazards
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Mormal Household

1 Circuit = 1500 Waltl=/15 Amps

A 100 watt lightbulb uses
1,000 milllamps (1amp) of current

5 millamps will trig & grownd
foult clreult interrupier
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Average Body Tolerance

Current
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Electric current
in milllamperes
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4@ Increasing pain
™o — . L2 A breathing may
become difficult




Burns gl

Arm with third degree burn from high-voltage line.
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J STAND ASIDE
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Falls g8l

Electric shock can also
cause indirect or
secondary injuries

Workers In elevated
locations who
experience a shock
—— can fall, resulting In
serious injury or death
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Do not overload civcuit with extension covd
ov nmudliple connections

Examine outlety for cracked, missing ov
domaged party. Look for discolovation due to-
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2- Electrical Protective Devices
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Fuses <« jgdll

Circuit Breakers gl sll
Ground-fault circuit
interrupters gkl
Py
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Ground Fault Circuit
Interrupter (GFCI)
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HOW THE GFCI PROTECTS PEOFPLE
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3-Guarding 4teadly J

SERVICE -ENTRANCE TOTALLY ENCLOSED
CONODUCTORS EMNCLOSURE
MAIN BUN_DING \
/ e o | e
| & [
L ]
PP | ===
DO on MAIN SERVICE| . £
SWATCHES
| & | [
ALINCIELY Y
* ROOM
e VALY
OoR
* TOTALLY ENCLOSED
ENCLOSURE

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

Figure 1-15. Live parts of electrical equipment shall be
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Guarding

WALL
36° MINIMUM

/— * NEC 110- 16 (a)
-

NCLOSURES WITH
SCREENS ETC. MUST
BE IN LOCKED ROOMS
OR BE GUARDED.

WORK SPAC
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RIXSCHCIIICHIHH ELECTRICAL

EQUIPMENT

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

Figure 1-16. Live parts in electrical equipment shall be
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Guarding

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

‘KB FT. CLEARANCE

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

Figure 1-17 and 18. Live parts are considered protected

where they are elevated above grade and are out of reach
from the genera| public. CONSULTANT G.M
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4- Grounding

Short Circuit
in Drill

Energy Supply o

Equipment
Grounding
Conductor
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Short circuit
drill

Energy Supply e

Short circuit
current
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How Equipment Grounding Works

H E=
Qre or Hot Conductor .!
5 Fuse/Breaker

% (Groundefonductor

— | N
= Equipment Ground
When fault occurs (such as hot % 8cts case

current begins to flow through ground. Low

impedance in ground allows high.current flow
which exceeds the limits 6f thé breaker or fuse.
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How Equipment Grounding Works

Qre or Hot Conductor
Fuse/Breaker

“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 Equipment
w\ Z\,ﬁﬁ}“ Cilag-a

SAFETY GLOVE SAFETY GLASSESJ
SAFETY BOOT. ==X
7

HIGH VOLTAGE

EQUIPMENT\

FRAYED INSULATION
NFPA 70 E PART I, CH. 2, C

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

11/29/2022 DR SAYED SHARAF ELDEIN FUTURE 34
CONSULTANT G.M



11/29/2022 DR SAYED SHARAF ELDEIN FUTURE
CONSULTANT G.M




Limeman Sleeves
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Always test a circuit to make
sure it is de-energized before

working on it.
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Use approved portable meters and leads, not an improvised test lamp.
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Electrical Isolation Certificate
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L o dalad) caluliatialf
Marking

Folluro 10 follow these Instructions
will result In deoath, sovere Injury or
ogquipmurt damoge

MEDIUM VOLTAGE
CIRCIMFaTHERRER

Markings required
by OSHA

- EEEET
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Electrical Panel

PNL Designation

Circuit Breaker
Identification

Circuit Breaker
Numbers
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JFBE

Panel Schedul=

1. Motor o,
2. Motar Ho,
2. Motor Ho,
4., PMotor o,

1
=2
=
=

FMotor Mo, 1 is Controlled by Disconnect Mo, 1 and CZircuit Breaker Ho. 1

HMOoOTE: &= shown in diagram, the purposes ofthe=sze dizsconnecting switches are

clearly evident, In such ca=ze= identification mMmaw be aomitted. In the actual
installation howewer, the motors mMmay not be within sight of the disconnect=s ar

arranged in such a way that the purpo=es i= not evident and identification would

be required.
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Proper Clearances!
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ZERO TO 600 V
/ »{

ELECTRICAL
/— EQUIPMENT

CONDITION 1
NO LIVE OR GROUNDED
PARTS ON WALL

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

Figure 1-8. Clearances in front of electrical equipment
with ungrounded wall opposite equipment.
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GROUNDED WALL

36° MINIMUM

ZEROTO 150 V ELECTRICAL

&l /EQUIPMENT

42° MINIMUM -
151 VTO 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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ELECTRIC
/_EQUIPMENT
36" MINIMUM___

ZERO TO 1S0 V

< 48° MINIMUM 3
WORK SPACE—, 1IS1TVTO 800 V

—

CONDITION 3
EXPOSED LIVE PARTS
ON BOTH SIDES.

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

Figure 1-10. Clearance in front of electrical equipment
opposite other electrical equipment.
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