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ECL 4340

POWER SYSTEMS

LECTURE 3
THREE-PHASE POWER

ANNOUNCEMENT

• Please read Chapters 1 and 2

• HW 2 is due on 9/9, Friday, in Canvas.

• Office Hour for TA:

PER PHASE ANALYSIS

 Per phase analysis allows analysis of balanced 
3 systems with the same effort as for a 
single-phase system

 Balanced 3 Theorem:  For a balanced 3
system with

 All loads and sources Y connected

 No mutual Inductance between phases
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PER PHASE ANALYSIS, 
CONT’D

 Then

 All neutrals are at the same potential

 All phases are COMPLETELY decoupled

 All system values are the same sequence as 
sources.  The sequence order we’ve been using 
(phase b lags phase a and phase c lags phase b) is 
known as “positive” sequence (negative and zero 
sequence systems are mostly covered in Chapter 8)
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PER PHASE ANALYSIS

PROCEDURE

To do per phase analysis

1. Convert all  load/sources to equivalent Y’s

2. Solve phase “a” independent of the other phases

3. Total system power S = 3 Va Ia*

4. If desired, phase “b” and “c” values can be determined 
by inspection (i.e., ±120° degree phase shifts)

5. If necessary, go back to original circuit to determine 
line-line values or internal  values.  
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PER PHASE EXAMPLE

Assume a 3, Y-connected generator with Van = 10
volts supplies a -connected load with Z = -j through a 
transmission line with impedance of j0.1 per phase.  

The load is also connected to a -connected generator 
with Va″b″ = 10 through a second transmission line 
which also has an impedance of j0.1 per phase.

Find

1.  The load voltage Va′b′

2.  The total power supplied by each generator, SY and S
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PER PHASE EXAMPLE, CONT’D

First convert the delta load and source to equivalent 

Y values and draw just the "a" phase circuit
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PER PHASE EXAMPLE, CONT’D

To solve the circuit, write the KCL equation at a'
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' ' '
a a a

1
(V 1 0)( 10 ) V (3 ) (V j

3
j j          

PER PHASE EXAMPLE, CONT’D

' ' '
a a a

To solve the circuit, write the KCL equation at a'

1
(V 1 0)( 10 ) V (3 ) (V j

3
j j          
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'
a

10
(10 60 ) V (10 3 10 )

3
j j j j     

' '
a b

' '
c ab

V 0.9  volts V 0.9  volts  

V 0.9  volts V 1.56  volts
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PER PHASE EXAMPLE, CONT’D

*'
*

YgenS 3 3 5.1 3.5 VA
0.1
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THREE-PHASE POWER
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THREE-PHASE POWER

THREE-PHASE POWER

THREE-PHASE POWER
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THREE PHASE TRANSMISSION LINE

THREE PHASE EXAMPLES

THREE PHASE EXAMPLES
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THREE PHASE EXAMPLES

THREE PHASE EXAMPLES

THREE PHASE EXAMPLES

22

23

24



8/31/2022

9

THREE PHASE EXAMPLES

THREE PHASE EXAMPLES

THREE PHASE EXAMPLES
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THREE PHASE EXAMPLES

THREE PHASE EXAMPLES

THREE PHASE EXAMPLES
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THREE PHASE EXAMPLES
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