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Development in Electrical Safety OSHA & NFPA-

 
Occupational Safety & Health Administration

  
Process Safety Management

  
Electrical Protective Equipment

  

Specification for Accident Prevention & Tags

 

OS

 

The Control of Hazardous Energy (LO/TO)

  

Subpart Q 

 

Welding, Cutting and Brazing

  

Subpart R-

 

Generation,& Distribution

  

-

 

Utilization
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Construction
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Terminology of Safety in Electrical Industry

   

Current

 

Resistance

Voltage

Conductor

 

Insulators 

Touch Voltage

   

Prospective Touch Voltage
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Step Voltage

  

Generation, Power Station

   

Transmission 

 

Distribution
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High voltage (HV) ac 69 kV, 115 kV, 138 kV, 161 kV, 230

 

kV 

Extra-high voltage (EHV) ac 345 kV, 500 kV, 765 kV 

Ultra-high voltage (UHV) ac 1100 kV, 1500 kV 

Direct-current high voltage (dc 
HV) ±250 kV, ±400 kV, ±500 kV 
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Safety Measures in Electrical Safety

      

Arc-Flash 

 

Arc-Flash
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Electrical Safety Program 

 
Principles

 
Identify the Hazard

  
Eliminate the Hazard (whenever possible)

 

Control the Hazard

 

Maximize the ability to recover from an injury

 

Minimize the Severity of Potential Injuries

Electrical Control Measures

 

Regulation, Rule, Law

  

Work Permit

 

ZMS

 

LOTOTagout/Lockout

 

Work Procedure

 

Work Instruction

 

Good Maintenance

  

Training

  

Insulation/Enclosure of live parts

  

Low Voltages

 

Earthing 

 

Fuse

 

Circuit Breaker
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Equipotential bonding

 
Isolation

 
Insulating gloves

  

Insulating mats

 

clothing

 

Insulated tools

 

Face shields

 

Distance

       

lockout

   

off, open or closed 

 

lockout 
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Tagout/Lockout

 
Prepare for Shutdown 

    

Perform the Shutdown 

    

Isolate the Machine or Equipment. 

   

Apply the Lockout or Tagout Device 

  

LOTO

safe or off 

 

Release Stored Energy 

   

Verify Energy Isolation 
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Tagout/Lockout

       

lockout/tagout
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Complete and communicate a detailed job plan. 

  

Identify all potential sources of energy from a one-line drawing or other 
reliable source. 

  

Calculate the incident energy potential for the job. 

  

Select the proper PPE. 

  

Wear the PPE before performing any task. 

  

Interrupt the load circuit. 

  

Open the disconnecting device for each source. 

  

Perform lockout/tagout. 

  

Verify that the circuit is de-energized. 

  

Apply ground connecting devices 

 



Electrical Safety

   
Live Work Permit

            

LOTO
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Power Line Clearance

Voltages

 

<

 

50 kV 

200 kV 

350 kV 

500 kV 

650 kV 

800 kV 

Distance from Power Lines

 

10 feet 

15 feet 

20 feet 

25 feet 

30 feet 

35 feet 
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Leakage current
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(Earthing)
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(RCD)

RCD(Residual Current 

Detector)

RCD

TTTNIT

        

CT 
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CT 

  
CT 

          

CT 

 

30

  

. 

 

(Detection)

(CT)
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(Tripping

         

FI 

 

   Difrential Relay:

  

RCD        Residual Current Device  :             

 

RCB Residual Circuit Breaker  :

  

Ground Fault Interrupts  :               GFI  

 

ELCB Earth Leakage Circuit Breaker :

  

Shock Hazard Analysis

  

Shock Protection Boundary

 

Arc Flash Analysis
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Arc Flash Boundary

     

Shock and Arc Boundaries
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Grounding and Earthing

   

ac

(grounding conductor)

groundearth

 

(neutral)

ac

           

EMC
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(Copper Weld)
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  IEC  

 

TN , TT 

, IT

   

Tterre

 

I

Isolated

  

T

 

N

TNTN network

 

TN

  

protective earth = PE

 

Neutral = N 
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TN

 
TN-SPEN

  
TN-CPENPE + N PEN

 

TN-C-SPENPEN

PEN

PEN

  TN-C

TN-S
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