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1. What are the advantages of per unit system? 

2. Define primitive network. Write the performance equation in impedance and 
admittance form. 

3. What is the importance of power flow analysis in planning and operation of power 
system? 

4. Differentiate Newton Raphson method and Gauss Seidal method. 

5. Draw the circuit models of a short circuited synchronous machine on No load. 

6. What is short circuit MVA? Why short circuit MVA calculation is needed? 

7. What do you meant by symmetrical components? 

8. Name the fault in which zero sequence current is zero? 

9. Compare the inertia constants M and H. 

10. Does reactive power has any effect on stability? 

P a r t - 8 ( 5 x 1 6 = 80 marks) 
(Question No.11 Is Compulsory) 

11. Fig. 11 shows a two-machine system. The ratings are as follows: 
Synchronous Generator: 20 MVA, 11 kV, X " = 0.15 pu. Synchronous motor: 15 MVA, 
11 kV, X " = 0.15 pu. Transformer T l : 25 MVA, 11/132 kV, X = 0.1 pu. Transformer 
T2: 20 MVA, 132/11 kV, X = 0.1 pu. Line Impedance: 200 + j500 Q. Static load: 
5MVA, 0.8 power factor lagging. Draw the reactance diagram for the system. 
Choose a base voltage of 11 KV and a base volt-ampere of 20 MVA. 
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Fig. 11 



12. a) • Write tiie algoritlim witli necessary equations and fiowchiart for Newton Raplison 
metliod. 

(OR) 

b) Oarryout one iteration of load flow analysis of the system given below using 
Gauss Seidal method. 

Line data: 
Buses Reactance pu. 

1-2 jO.13 
2-3 jO.14 
3-1 jO.12 

Bus data: 

Bus 
no. Type V 

(pu) 

Generation 
(pu) 

Load (pu) Bus 
no. Type V 

(pu) P Q P 0 
1 Slack bus 1.01 - - - -
2 PQ bus - 1.0 0.8 
3 P V b u s 1.03 0.8 - - -

13. a) Formulate the Z- bus using the Z Bus building algorithm. 

S.No. From Bus To Bus 

1. 
2. 
3. 
4. 
5. 

ref 
ref 
1 
2 
1 

1 
3 
2 
3 
3 

Reactance pu. 

jO.25 
jO.15 
jO.25 
jO.15 
jO.2 

(OR) 

b) Fig. 13(b) shows a generating station feeding a 132 KV system. Determine the 
total fault current and fault current supplied by each alternator for a 3 phase fault 
at the receiving end bus. The line is 200 km long. 

T l - 1 0 0 MVA. 
11/132 KV,X =10% 

100 MVA, 11 KV, 
X = 15% 

50 MVA, 11 KV, 
X = 10% T2 - 50 MVA, 

11/132 KV,X = 8% 

Fig. 13(b) 

2 -

X = 0.2a/phase/lcm 

X = 0.2Q /phase/ion 



9 

14. a) Derive tine relationsinip for fault currents in phase b and c in terms of symmetrical 
components when there is L-L-G fault on phase b and c. 

(OR) 

b) Draw the positive, negative and zero sequence network for the system. Generator 
Gi = 50 MVA, 11KV, X = 0.08 pu. Transformer T i = 50 MVA 11/220 KV, X = 0.1 
pu. Generator G 2 = 30 MVA, 11KV, X = 0.07 pu, Transformer T2 = 50 MVA 
11/220 KV, X = 0.09 pu, reactance of the Transmission Line = 555.6 ohms. 
Consider base MVA = 50 MVA and Base Voltage = 11 KV. 

T i 

KII> 
j 5Q 

15. a) Derive swing equation for a single machine connected to infinite bus system and 
discuss its application in the study of power system stability. 

(OR) 

b) Two alternators given below are interconnected using a short line. Machine 1: 4 
pole, 50 Hz, 75 MVA, 0.8 lag, 20000 kg-m^. Machine M2: 2 pole, 50 Hz, 100 
MVA, 0.85 lag, 10000 kg-m^. Determine the inertia constant of the single 
equivalent machine on a base of 400 MVA. 
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