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Department : Electrical & Electronics Engg Name of the Faculty : Dr. Manjunatha S C 

Course : Power System Analysis-1 Code : 18EE62 

Semester :  6
th

 Test : 1
st
 Date :  09/05/2022 Time : 2:45 PM to 3:45 PM Max. Marks : 30 

Note :  Answer  any TWO full questions 

 

Q. No. Questions Marks CL CO PO 

1 a) Show that per unit impedance of two winding transformer will 

remain same referred to primary as well as secondary. 

5 R/

U 

1 1 

b) Define per unit quantity. Mention the advantages of per unit 

system.  

5 R/

U 

1 1 

c) Draw the reactance diagram of the system shown in fig. the 

ratings of the components are: 

G: 15 MVA, 6.6 kV, X’’= 12% 

T1: 20 MVA, 6.6/66 kV, X = 8% 

T2: 20 MVA, 66/6.6 kV, X = 8% 

M1 & M2 : 5 MVA, 6.6 kV, X’’= 20% 

 
 

5 R 2 1 

 

2 a) Define one line diagram. Explain with diagram.   

  

5 R/U 1 1,2 

b) Obtain the equivalent circuit of a synchronous machine.  5 R/U/

AP 

1 2,3 

c) A three winding transformer has rating as follows: 

Primary: Y connected, 6.6 kV, 15 MVA 

Secondary: Y connected, 33 kV, 10 MVA 

Tertiary: Δ connected, 2.2 kV, 7.5 MVA  

Leakage impedance measured from primary as Zps = j0.232Ω, 

Zpt= j0.29Ω, and on the secondary side Zst= j8.7Ω. Find the star 

connected equivalent on a base of 15 MVA, 6.6 KV in the 

primary circuit. Neglect resistances. 

5 R/U 2 1,3 

 

Sample  Internal Test question Papers with COs 
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3 a) Obtain the equivalent circuit of two winding transformer. 5 R/

U 

2 1,3 

b) The one line diagram of an unloaded generator is shown in fig. 

draw the per unit impedance diagram. Choose a base of 50 MVA, 

13.8 kV in the circuit of generator G1. The generators and 

transformers are rated as follows: 

G1: 20 MVA, 13.8 kV, X
’’
= 0.2 p.u 

 G2: 30 MVA, 18 kV, X’’= 0.2 p.u 

G1: 30 MVA, 20 kV, X’’= 0.2 p.u 

T1: 25 MVA, Y 220 kV/13.8kV Δ , X= 10% 

T2: Three single phase units each rated 10 MVA,127/18 kV, X = 

10% 

T3: 35 MVA, 220 kV Y/22 kV Y, X=10% 

 
 

5 R/

U 

2 1,2 

c) Obtain equivalent circuit of a three winding transformer & 

mention its advantages. 

 

5 R/

U/ 

2 1,3 

  

CO1: Model the power system components & construct per unit impedance diagram of power system. 

CO2: Analyze three phase symmetrical faults on power system. 

CO3: Compute unbalanced phasors in terms of sequence components and vice versa, also develop 

sequence networks. 

CO4: Analyze various unsymmetrical faults on power system. 

CO5: Examine dynamics of synchronous machine and determine the power system stability. 

CL: COGNITIVE LEVEL (R: Remember; U: Understand; Ap: Apply; A: Analyze; E: Evaluate; C: Create) 
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Department : Electrical & Electronics Engg Name of the Faculty : Dr. Manjunatha S C 

Course : Power System Analysis-1 Code : 18EE62 

Semester :  6
th

 Test : 2
nd

  Date :  06/05/2022 Time : 2:45 PM to 3:45 PM Max. Marks : 30 

Note :  Answer  any TWO full questions 

 

Q. No. Questions Marks CL CO PO 

1 a) What is fault? What are the factors responsible for the faults? 7 R/

U 

1 1 

b) Explain the transients occurring on a transmission line on the 

occurrence of a short circuit. Obtain the expression for 

maximum momentary current.  

8 R/

U 

1 1 

 

2  

a) 

 

Prove that Xd’’<Xd’<Xd   

  

   

7 

 

R/U 

 

1 

 

1,2 

b) A synchronous generator and motor are rated for 30,000 KVA, 

13.2 KV and both have sub transient reactance of 20%. The 

line connecting them has a reactance of 10% on the base of 

machine ratings. The motor is drawing 20,000 KW at 0.8 p.f. 

leading. The terminal voltage of the motor is 12.8 KV. When a 

symmetrical three phase fault occurs at motor terminals, find 

the sub transient current in the generator, motor and at the fault 

point. ( using Thevnin’s Theorem ) 

8 R/U/

AP 

2 2,3 

 

3 a) Two generators are connected in parallel to the low voltage (LV) 

side of a three phase Delta-Star transformer. The ratings of the 

machines are  

Generator G1: 50 MVA, 13.98 KV, Xd’’ = 25% 

Generator G2: 25 MVA, 13.8 KV, Xd’’ = 25%  

Transformer T: 75 MVA, 13.8KV/69 KV, X = 10% 

Before the fault occurs, the voltage on the high voltage side of the 

transformer is 66 KV. The transformer is unloaded and there is no 

circulating current between the generators. Find the sub transient 

current in each generator when a three phase fault occurs on the 

high voltage side of the transformer. 

8 R/

U 

2 1,3 

 

b) 

 

Write a short note on selection of circuit breakers. 

7 R/

U 

3 1,2 
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CO1: Model the power system components & construct per unit impedance diagram of power system. 

CO2: Analyze three phase symmetrical faults on power system. 

CO3: Compute unbalanced phasors in terms of sequence components and vice versa, also develop   

sequence networks. 

CO4: Analyze various unsymmetrical faults on power system. 

CO5: Examine dynamics of synchronous machine and determine the power system stability. 

 

CL: COGNITIVE LEVEL (R: Remember; U: Understand; Ap: Apply; A: Analyze; E: Evaluate; C: Create) 
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Department : Electrical & Electronics Engg Name of the Faculty : Dr. Manjunatha S C 

Course : Power System Analysis-1 Code : 18EE62 

Semester :  6
th

 Test : 3
rd

  Date : 13/07/2022 Time : 2:45 PM to 3:45 PM Max. Marks : 30 

Note :  Answer  any TWO full questions 

 

Q. No. Questions 
Mar

ks 
CL CO PO 

1 a) Derive expression for symmetrical components in terms of phase 

voltages.   

5 R/

U 

2 1 

b) Derive relation between sequence components of phase and line 

voltages in star connected system.  

5 R/

U 

2 1 

c) A balanced delta connected load is connected to a three phase 

symmetrical supply. The line currents are each 10A in magnitude. 

If fuse in one of the lines blows out, determine the sequence 

components of line current. 

 

5 R 2 1 

 

2 a) Draw the zero sequence components for star-star, delta-delta, and 

star-delta connected transformers.   

  

5 R/U 2 1,2 

b) Explain the sequence impedance of a synchronous generator. 5 R/U

/AP 

3 2,3 

c) Draw the positive, negative and zero sequence networks for the 

power system shown below. 

Choose a base of 50 MVA, 220 kV in the 50 ohm transmission 

lines and mark all reactance in p.u. the ratings of the generators 

and transformers are: 

Generator 1: 25 MVA, 11 kV, X’’= 20% 

Generator 1: 25 MVA, 11 kV, X’’= 20% 

Three phase transformer (each): 20MVA, 11Y/220 Y kV. 

X=15%. 

The negative sequence reactance of each synchronous machine is 

equal to the sub transient reactance. The zero sequence reactance 

of each machine is 8%. Assume that the zero sequence 

reactances of lines are 250% of their positive sequence 

reactances.  

5 R/U 4 1,3 
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3 a) Derive an expression for fault current in case of single line to 

ground fault (LG). Draw the interconnection of sequence network. 

5 R/

U 

3 1,3 

b) Derive an expression for fault current in case of single line to 

ground fault (LLG). Draw the interconnection of sequence 

network. 

 

5 R/

U 

4 1,2 

c) In a 3 phase, 3 wire system, the line currents are Ia = 100∟0
0
 A 

and Ib = 100∟-100 A. determine the sequence components of line 

currents. 

 

5 R/

U/ 

5 1,3 

 

CO1: Model the power system components & construct per unit impedance diagram of power system. 

CO2: Analyze three phase symmetrical faults on power system. 

CO3: Compute unbalanced phasors in terms of sequence components and vice versa, also develop   

sequence networks. 

CO4: Analyze various unsymmetrical faults on power system. 

CO5: Examine dynamics of synchronous machine and determine the power system stability. 

 

          CL: COGNITIVE LEVEL (R: Remember; U: Understand; Ap: Apply; A: Analyze; E: Evaluate; C: Create) 
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