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IV-B.Tech. I-Semester Supplementary Examinations, May 2003

COMPUTER METHODS IN POWER SYSTEMS

(Electrical and Electronics Engineering) 

Time: 3 Hours






   Max. Marks: 70

Answer any FIVE questions

All questions carry equal marks.

---

1.a)
Define the various reactances of a synchronous M/c and explain their significance.
b)
Derive the expression for transient current in a R-L series circuit when ac voltage is applied to it.

2.a)
Derive the expression to determine the fault current for a line-to-line fault.  Draw an equivalent network showing the interconnection of sequence networks to simulate L-L faults.
   b)
A synchronous generator is rated at 25MVA, 11KV.  It is star connected with the neutral point solidly grounded.  Its reactances are X1 = X2 = 0.2 and X0 = 0.08PU.  Calculate the subtransients line currents for (i) single line to ground fault (ii) double line to ground fault (iii) double line fault.

3.a)
Explain the applications of equal area criterion of the stability.

   b)
Discuss about the multi machine stability problem in Power systems.

4.a)
Explain the step by step solution of the swing equation.
   b)
A 50Hz generator is delivering 50% of the power that it is capable of delivering through a transmission system to an infinite bus.  A fault occurs that increases the reactances between the generator and infinite bus to 500% of the value before the fault.  When the fault is isolated the maximum power that can be delivered is 75% of the original maximum value of Pmax.  Determine critical clearing angle.

5.a)
Explain the ‘alternate cycle solution’ for the transient stability of a multimachine system.
   b)
What do you understand by numerical stability aspects of different integration methods?

6.a)
Give the merits and demerits between Gauss-seidel and Newton-Raphson load flow solution.
   b)
Explain the algorithm of Newton-Raphson (polar from) load flow solution including all types of buses.
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7.
For the sample system shown below.  Find the Jacobian matrix using Newton Raphson polar co-ordinate method.


Bus data:


Bus
Bus type
Voltage in PC

Generation

    Load








 P
Q

P
Q








PU
PU

PU       PU
1
Slack

1.05 (0o

-
-

2.0
1.0
2.
PV

1.03 (0o

1.5
-

0.5
0.6

3.
PQ

1.0 (0o


0
0

0.5
1.0

Each line has a series impedance of (0.02 + j0.06) PU.  Reactive power limits of generator at bus 2 are 0 ( Qg2 ( 1.5 PU.
8.
Write short notes on any Two of the following:


a) Importance of load flow studies in system studies.


b) Fast Decoupled load flow method.


c) Ratings of Circuit Breakers.
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