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Chapter 11

Calculation of Short-Circuit Currents 

Portion is excerpts from Codes and Practices 3 Chap 11

Effect of Short-Circuit Current on 
Arc Flash Hazards

• Short-circuit currents can change over 
time due to changes in
– Utility or Transformers
– Generators or Motors
– Building distribution system

• NFPA 70E Section 130.5 requires that arc 
flash hazard analysis be updated when 
major modification/renovation takes place 
– But not to exceed 5 years

Short-Circuit Calculation Basics

• Calculate “bolted” 3-phase fault condition
– Zero impedance connection – worst case

• Completed for all critical points in system: 
S it hb d d P lb d– Switchboards and Panelboards

– Motor control centers (MCC)

– Motor starters

– Disconnect switches

– Transfer switches
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Short-Circuit Calculation Basics

Sources of Short-Circuit Current

• Utility generation
– If electrical system is supplied by utility or 

customer owned transformer; short-circuit 
current depends on size (kVA) and p ( )
Impedance (%Z) of transformer

• Local generation

• Synchronous motors

• Induction motors

Short-Circuit Motor Contribution

• Typically 4-6 
times the full-
load current of 
the motor

• Added to utility y
contribution

• For generators, 
the short-circuit 
current is 
typically 10 
times the full-
load current of 
generator
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Short-Circuit Current Factors

• Amount of 
short-circuit 
current 
depends on 
– Utility– Utility
– Transformers
– Generators
– Motors
– Voltage
– Conductors
– Busway

Short-Circuit Current Factors

• Typically 
highest at 
service point

• Decreases in 
downstreamdownstream 
equipment 
(due to 
impedance 
of 
transformers 
and 
conductors)

Effect of Transformers on 
Short-Circuit Current
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Effect of Transformers on 
Short-Circuit Current

Effect of Transformers on 
Short-Circuit Current

Procedures and Methods

• To determine short-circuit current at any 
point in system, draw one-line diagram 
showing all sources of short-circuit current 
and system component informationand system component information 
(overcurrent devices are not considered)

• Various calculation methods available, but 
the point-to-point method provides a quick 
and reasonably accurate determination of 
available short-circuit current
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Cooper Bussmann Short-Circuit 
Calculator

750KVA
480V, 2% Z

Infinite 
Available

1

2

25’ 300 kcmil, 
3/phase CU
Steel Conduit

750KVA
480V, 2% Z

8000A 
@13.2kV

1

2

25’ 300 kcmil, 
3/phase CU
Steel Conduit

A B

480V 
Panelboard

3

75’ 500 kcmil, 
1/phase CU
Steel Conduit

480V 
Panelboard

3

75’ 500 kcmil, 
1/phase CU
Steel Conduit

Investigate HRC 
Method 

Investigate HRC 
Method 

Determine

1. Available bolted short-circuit currents for:
1. System A at X3

2. System B at X3 

2 D A d B t C diti f2. Does A and B meet Conditions of use

3. What overcurrent protective devices meet 
conditions of use? (use table handout)
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Handout


