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Question Paper Consists of Part-A and Part-B 
Answering the question in Part-A is Compulsory, 
Four Questions should be answered from Part-B 

 

PART – A (6 X 2 Marks) 
 

 1.  a) Describe tree and co-tree with an example?       (2M) 

b) What is the need for load flow study?      (2M) 

c) What are the advantages of bus impedance matrix?    (2M) 

d) How reactors are classified in short circuit MVA calculations.     (2M) 

e)  Write the order of severity of unsymmetrical faults on power system.  (2M) 

f)  Define synchronizing power coefficient? What is its significance?  (2M) 
 

 

 PART – B (4 X 12 Marks) 

 
 

 

  2.    a)   Draw the impedance diagram for the following single line diagram. Assume all the generators 

are solidly grounded.   Data for various components is given as follows            [10M] 

 

Figure-1 

Generator No. 1:  30 MVA, 10.5 kV, X’’ = 1.6 Ω ;   Transformer T1:  15 MVA, 33/11 kV, X=15.2 Ω 

Generator No. 2:  15 MVA,   6.6 kV, X’’ = 1.2 Ω ;  Transformer T2 :  15 MVA, 33/6.2 kV, X=16 Ω 

Generator No. 3:  25 MVA,   6.6  kV, X’’= 0.56 Ω ; Transmission line : 20.5  Ω per phase. 

b)  Explain the derivation of  Y-Bus by singular transformation method ?         [2M] 

 

3    a) Explain the load flow solution using G-S method with the help of a flow chart   [8M]              

      b)  What are the advantages of Newton-Raphson method?         [4M] 
 

4.   Write Z-Bus Algorithm for following Modifications           [12M] 

(i) Zb added from a new bus to the reference bus 

(ii) Zb added from a new bus to an old bus 

(iii) Zb connected from an old bus to reference bus 

(iv) Zb connected between two old buses. 

 



 

 

5.   A 25 MVA, 11 kV Three-Phase Generator has a subtransient reactance of 20%. The generator is 

connected through a transformer, line, transformer to a bus that supplies three identical motors as 

shown in figure. Each motors has Xd’’ = 25%, Xd’=30% on the base of  5  MVA,  6.6 kV.  The 

three-phase step up transformers is 25 MVA, 11/66 kV with leakage reactance of 10%  and that of 

the step down transformer is 25 MVA, 66/6.6 kV with leakage reactance of 10%.    Bus voltage at 

the motors is 6.6 kV when a three phase fault occurs at point F.  For the specified fault, calculate 

the subtransient current in the fault in terms of amperes.   The series reactance of the line is 15% 

on a base of 25 MVA, 66 kV.             [12M] 

 

 

 

6.  A 25 MVA,11 KV, Three-Phase Generator has a subtransient reactance of 20%.The generator 

supplies two motors over a transmission line with transformers at both ends as shown in figure. The 

motors have rated inputs of 15 and 7.5 MVA, both 10 KV with 25% subtransient reactance. The 

three-phase transformers are both rated 30 MVA,10.8/121 kv , connection delta-star with leakage 

reactance of 10% each. The series reactance of the line is 100 ohms. Draw the positive and negative 

sequence networks of the system with reactances marked in per unit.     [12M] 

 

 

 

 

7.       a) What is steady state stability? Explain it with respect to power angle curve?      [6M] 

          b) Summarize the methods of improving transient stability of power system.              [6M]  

!!!!! 


