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IV-B.Tech. I-Semester Supplementary Examinations, April/May-2004

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)
Discuss the behaviour of a 3( synchronous generator subjected to symmetrical three phase short circuit.  Hence define the several reactances of the synchronous machine and their time constants.
    b)
Explain how is the knowledge of these reactances and their time constants are useful?

2. a)
Develop the inter connection of sequence networks for a line to fault. Derive the necessary expressions.

    b)
For the figure shown below compute the fault current for a LG fault at P.
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3. a)
Derive the swing equation from first principle.

    b)
A generator operating at 50Hz delivers 1.0pu power to an infinite bus through a transmission circuit in which resistance is ignored.  A fault takes place reducing the maximum power transferable to 0.5pu.  Whereas, before fault, this power was 2pu and after the clearance of the fault it is 1.15pu.  By the use of equal area criterion determine the critical clearing angle.
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4. a)
What is equal area criterion of Transient stability?  How is it used to estimate the stability of a machine when a fault on the system connected to it is cleared after a few cycles by the circuit breakers.

    b)
Develop a formula to compute H constant from WR2 and evaluate H for a Nuclear Generating unit rated at 1333MVA at 1800rpm with WR2 = 58,20,000 1b-ft2.

5. a)
Draw a flow chart for solving the transient stability problem using modified Euler’s method.
    b)
Derive the necessary equation to study transient stability problem of a multi machine system and explain one of the solution techniques.

6.
For the network shown in figure with bus 1 as the slack bus use the following methods to obtain one iteration for the load flow solution


a)
Newton Raphson using yBus.


b)
Fast decoupled method.
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	Line No
	Between buses
	Line Impedance
	Half line charging

Admittance

	1.
	1-2
	0 + j0.1
	0

	2.
	2-3
	0 + j0.2
	0

	3.
	1-3
	0 + j0.2
	0


BUS DATA

	BUS

NO
	Type
	Generator
	Load
	Voltage

Magnitude
	Reactive Power

Limit

	
	
	P
	Q
	P
	Q
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	Qmin
	Qmax

	1
	Slack
	-
	-
	-
	-
	1.0
	-
	-

	2.
	PV
	5.3217
	-
	-
	-
	1.1
	0
	5.3217

	3.
	PQ
	-
	-
	3.6392
	0.5339
	-
	-
	-
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7. a)
Deduce necessary relations to evaluate bus voltages and line flows using Newton-Raphson method.  Explain the computer algorithm.
    b)
Explain how the voltage controlled buses are dealt with.

8. a)
With a neat block diagram explain IEEE type 1 excitation system.

    b)
Explain and draw transient mode of generator modelling.
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