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PGR-8800 

Arc-Flash Relay 
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Arc Faults: Costly and Dangerous 

Dangers 

Á Fires 

Á Burns 

Á Injury 

Á Death 
 

Costs 

Á Collateral 

damage 

Á Equipment 

replacement 

Á Downtime 

Á Labour 
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Á Electric Shock - trauma caused by the passage 

of electric current through the body.  

 

Á Arc-Flash ï an unexpected sudden release of 

intense heat and light energy produced by 

electricity traveling through air, usually caused by 

accidental contact between live conductors. 

 

Á Arc-Blast - a pressure wave created by heating, 

melting, vaporization, and expansion of 

conducting material and surrounding air during 

an Arc-Flash. 

 

Types of Electrical Hazards 
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Arc-Flash Hazards 
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Arc Flash: The Difference Time Makes 
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Arc Flash: Up to 4x Brighter Than the Sun 
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Arc Blast: A 700 MPH Pressure Wave 
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Arc Flash: Caught on Film 
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Arc Flash: Fire Hazard After Flash 
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Initiators of these faults 

Á IEEE Std 493-1997 (Gold Book) Recommended 

Practice for the Design of Reliable Industrial and 

Commercial Power Systems 



11 11 

Development of an Arc Fault 

Á Large voltage difference between two conductors 

Á Separated by air gap, high resistance 

Á Voltage reaches breakdown point, rapid release of energy across gap 

Á Shortest distance from bus bar corner to bolt corner 

Á At breakdown, the air gap impedance is reduced to almost zero. 

Á Energy limited only by system resistance, air gap impedance 
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5 

6 

Lifespan of an Arc Fault 

1 

2 

3 

4 
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Effects of an Arc Fault 

NFPA 70E Hazard Risk  

Time = 0.5 seconds, Fault Current = 60 kA 

Distance (m) 
6.0 2.5 1.8 0.6 0.5 0 

NFPA Levels required to reduce 

probability of second-degree burn to 

50%. Does not cover danger from 

explosion, gases, noise, etc. 
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ÁAvailable energy 
ïkVA of transformer, generator, etc. 

 

ÁArc Characteristics 
ïArc gap, distance from arc, impedance 

 

ÁFault Current 
ïSystem impedance 

ïAvailable fault current 

ïArc current typically 38% of available 

ñboltedò fault current 

 

ÁTime 
ïClearing time 

Image from OSHA Office of Training & Education 

What Determins Arc-Flash Severity? 
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Reducing Arc-Flash Hazard: 

System Design (Available Energy) 

20 MVA 

10 MVA 

10 MVA 

Designing the system to use smaller 
transformers in place of a giant one will 
reduce the available energy.  
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Reducing Arc-Flash Hazard: 

Arc Resistant Switchgear 

Arc-resistant switchgear attempts to 
contain the arc within the gear and 
vent the arc energy away from 
workers. 
 
These systems require total 
replacement of existing gear and 
are expensive but give higher 
safety as long as the doors 
arenôt open. 
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rsystem 

rfault 

rsystem 

rfault 

RNGR 

Reducing Arc-Flash Hazard: 

Fault Current (Resistance Grounding) 

Resistance grounding limits 

the fault current and can 

eliminate phase-ground arcs 
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Reducing Arc-Flash Hazard: 

Ground Fault Escalation 

A phase-ground arc flash is a risk on solidly grounded systems. 
 
This fault can quickly escalate to a phase-phase faulté 
 
é or a three-phase fault 
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Reducing Arc-Flash Hazard: 

NGR in a Three-Phase Fault 

The reverse of this scenario shows how a three-phase fault can be limited by 
resistance grounding as well. 
 
The three-phase fault escalates to include 
ground, but the current from each phase 
to ground is limited by the NGR. 
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Three-Phase Fault: 

High-Resistance Grounded System 



21 21 

Three-Phase Fault: 

Solidly Grounded System 
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Current limiting overcurrent protective devices reduce the total destructive heat energy 

(I2t) to the circuit and itôs components to a small fraction of the energy available in the 

system.  This is represented by the colored, shaded areas above. 

Reducing Arc-Flash Hazard: 

Time (Fuses) 
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Lifespan of an Arc Fault 
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The PGR-8800 Arc-Flash Relay 
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Simple Installation, Setup and Maintenance 


