Salahaddin University-Erbil                                                                 Subject: Power System Analysis                        
College of Engineering                         Final Term Exam                       Stage: 4th Power
Electrical Engineering Dept.                       2021-2022                          Time: 120 minutes       
QUESTION 1   [10+25 Marks]
1) Write a formula for converting the per-unit impedance of the old base into a new base system.

2) The nodal admittance equations of the system in p.u values is


Using as the initial pivot to eliminate node 2 by Kron reduction method 

QUESTION 2   [25 Marks]
How do you find all elements of the Jacobian matrix in the Newton-Raphson load flow method? (with illustration of all formula of real and reactive power w.r.t the voltage angle and the voltage magnitude)


QUESTION 3   [40 Marks]
Using Fast Decoupled method to study the power flow of the power system shown in figure below? (Use Sbase 100MVA and just try two iterations)
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Typical answers
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–j9.5779    j8.0519
  j8.0519    –j9.5779
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B’=[-60     40; 40     -55]  ,                                                   B”=[-55]    
inv(B’)= [-0.0324   -0.0235;-0.0235   -0.0353] ,        inv(B”) =[-0.0182]
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Draw the sequence network for the system shown in figure below. Determine the fault current when (i) L-L-G and (ii) L-L fault occurs at point F.
The p.u reactances are referred to the same base as follows:
                        
	
	
	
	

	G1
	0.05
	0.3
	0.2

	G2
	0.03
	0.15
	0.25

	Line 1
	0.7
	0.3
	0.3

	Line 2
	0.7
	0.3
	0.3

	Transformer  1
	0.12
	0.12
	0.12

	Transformer  2
	0.1
	0.1
	0.1
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Typical solution of PSA 

Answer Q1

1) [image: ]








2) [image: ]





3) 
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4) 
	If= (0.97*0.3)/(0.2*0.1)=14.55pu
5) 	
    
		
	
6) J= 15*15


Answer Q2   

Let 2=00

Ybus=[20-j10  -20+j10; -20+j10  20-j10]; B”=[-10] ; inv(B”)=[-0.1]
P2= V2V1|Y21|*cos(26.565051-0+0)+V2V2|Y22|cos(26.565051)=1*(-20)+1*(20)=0
P2=2-0=2 
2=- (-0.1)*2/1 = 0.2;  2 = 0+ 0.2 =0.2
P2= V2V1|Y21|*cos(26.565051-0.2+0)+V2V2|Y22|cos(26.565051-0.2+0.2)=1*(-)+1*(20)=
P2=2-()=
2=- (-0.1)* /1 =;  2 = 0.2+ =


Answer Q3   














[image: per phase equivalent impedance diagram]
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Assumption 3, =35,=0 and V,=1.02
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Short Circuit Capacity (SCC)

« Measures the electrical strength of the bus
« Stated in MVA

« Determines the dimension of bus bars and the
interrupting capacity of circuit breakers

« Definition: =
sce=3vpeni
+ in per unit:
I}[;f] _ Vk[preff]
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SCC = S_B
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Change of base formula
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Summary of bus variables

Bus type Specified variables Unknown variables

Slack or reference bus |Vil,ai Pi,Qi

Generator or PV bus Pi,|Vi| Qi, 5
TLoad or PQ bus Pi,Qi |vil,si





image21.gif
Reference




image22.png
Positive Sequence Network
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Negative Sequence Network

J02 J01 30105 J01 J02
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Zero Sequence Network
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Data:

Impedance p.u.

0.02+0.04j

0.02+0.06j

0.02+0.04j each
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Voltage p.u
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