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ECL 4340

POWER SYSTEMS

LECTURE 15
SYMMETRICAL FAULTS, GENERATOR MODEL

ANNOUNCEMENTS

 Be reading Chapter 7.

 HW 8 is uploaded; Due date: October 28. 

 Exam II is on November 8, Tuesday. 

SYMMETRICAL FAULTS
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FAULT ANALYSIS

 The cause of electric power system faults is 
insulation breakdown

 This breakdown can be due to a variety of 
different factors

– lightning

– wires blowing together in the wind

– animals or plants coming in contact with the wires

– salt spray or pollution on insulators 

FAULT TYPES

 There are two main types of faults
– symmetric faults: system remains balanced; these faults are 

relatively rare but are the easiest to analyze so we’ll 
consider them first.

– unsymmetric faults: system is no longer balanced; very 
common, but more difficult to analyze

 Most common type of fault on a three-phase system 
by far is the single line-to-ground (SLG), followed by 
the line-to-line faults (LL), double line-to-ground 
(DLG) faults, and balanced three phase faults
 On very high voltage lines faults are practically always 

single line-to-ground due to large conductor spacing

RL CIRCUIT ANALYSIS
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RL CIRCUIT ANALYSIS

RL CIRCUIT ANALYSIS

RMS FOR FAULT CURRENT
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RMS FOR FAULT CURRENT

RMS FOR FAULT CURRENT

SYMMETRICAL FAULTS
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SYNCHRONOUS GENERATOR

SYNCHRONOUS GENERATOR

http://energy‐conversation.blogspot.com/2010/02/synchronous‐generator.html

SYNCHRONOUS GENERATOR
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SYNCHRONOUS GENERATOR

SYNCHRONOUS GENERATOR

GENERATOR MODELING
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GENERATOR MODELING
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GENERATOR MODELING

GENERATOR MODELING

THREE-PHASE SHORT CIRCUIT
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THREE-PHASE SHORT CIRCUIT

THREE-PHASE SHORT CIRCUIT

THREE-PHASE SHORT CIRCUIT
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THREE-PHASE SHORT CIRCUIT

THREE-PHASE SHORT CIRCUIT

GENERATOR SHORT CIRCUIT

EXAMPLE

 A 500 MVA, 20 kV, 3 is operated with an internal 
voltage of 1.05 pu.  Assume a solid 3 fault occurs 
on the generator's terminal and that the circuit 
breaker operates after three cycles.  Determine the 
fault current.  Assume

" '

" '

A

0.15,     0.24,     1.1  (all per unit)

0.035 seconds, 2.0 seconds

T 0.2 seconds

d d d

d d

X X X

T T
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GENERATOR S.C. EXAMPLE, CONT'D

2.0

ac
0.035

ac

6

base ac3

0.2
dc

Substituting in the values

1 1 1
1.1 0.24 1.1

( ) 1.05
1 1

0.15 0.24

1.05(0) 7 p.u.0.15

500 10
I 14,433 A    (0) 101,000 A

3 20 10

I (0) 101 kA 2 143 k 

t

t

t

e

I t

e

I

I

e





         
      

 


  



   rmsA    I (0) 175 kA

GENERATOR S.C. EXAMPLE, CONT'D

0.05
2.0

ac 0.05
0.035

ac

0.05
0.2

dc

rms

Evaluating at t = 0.05 seconds for breaker opening

1 1 1
1.1 0.24 1.1

(0.05) 1.05
1 1

0.15 0.24

(0.05) 70.8 kA

I (0.05) 143  kA 111 k A    

I (0.05

e

I

e

I

e







         
      



  

2 2) 70.8 111 132 kA  
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