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IV B. Tech I-Semester Supplementary Examinations, November-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)
Explain why construction of positive and negative sequence networks is much simpler
 compared to zero sequence network.  What makes zero sequence network to complicated.  Draw the + ve and zero sequence network of the following network.
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   b)
An 11Kv,  25MVA synchronous generator has positive, negative and zero sequence reactance of 0.12, 0.12 and 0.08 per unit respectively.  The generator neutral is grounded through a reactance of 0.03 pu.  A single line to ground fault occurs at the generator terminals.  Determine the fault current and line to line voltages.  Assume that the generator was unloaded before the fault.

2.a)
Explain the short circuit current and reactance of synchronous machines.

   b)
A synchronous generator and motor are rated 30,000KVA,  13.2KV and both have subtransient reactances of 20%.  The line connecting them has a reactance of 10% in the base of machine ratings.  The motor draws 20,000KW @ 0.8 power factor leading and a terminal voltage of 12.8KV.  When a symmetrical three phase fault occurs at the motor terminals.  Find the subtransient current in the generator and motor.
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3.a)
Deduce the relevant equations for the solution of “swing equation” of a synchronous machine using point-by-point method.  For the following system with three phase fault at ‘F’ obtain the solution of swing equation for first two iterations.  Given that (t=0.05sec f=60HZ,  H=5sec (P elect) prefault=1.0 Xprefault=0.75 Pu Xfault =3Pufault cleared at 3 cycles
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   b)
State and explain the transient stability,  transient stability limit and dynamic stability of power system.  Mention the various methods to improve the transient stability of power system.

4.a)
Derive the expression for power transfer and hence draw the power angle characteristic of a cylindrical rotor synchronous machine.

   b)
A 60HZ generator is supplying 60% of Pmax to an infinite bus through a reactive network.  A fault occurs which increases the reactance of the network between the generator internal voltage and the infinite bus by 400%.  When the fault is cleared the max power that can be delivered is 80% of the original maximum value.  Determine the critical clearing angle for the condition described.

5.a)
Draw the flow chart for digital simulation of transient stability problem of power system and explain.

   b)
Explain the determination of transient stability limit of a finite M/C connected to infinite bus.  And also mention the methods to improve transient stability?

6.a)
Explain clearly the iteration procedure with a flow chart, for 0 load flow solution.  Using Newton Raphson rectangular version.  Mention the advantages of polar version over rectangular version.

   b)
Explain single step and multi step algorithm.
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7.
For the system shown below find the load flow solution using the NR method.
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Each of the three lines has a series impedance of 0.02 + i0.08 pu.  And a total shunt admittance of i0.02pu.  The specified quantities at the buses are tabulated below:

	Bus 
	Real load demand PD
	Reactive load demand QD
	Real power generation PG
	Reactive power generation QG
	Voltage specification



	1
	2.0
	1.0
	Un specified
	Unspecified
	V1=1.04 + jo (slack bus)

	2
	0.0
	0.0
	0.5
	1.0
	Un specified PQ bus

	3
	1.5
	0.6
	0.0
	QG3=?
	|V3| = 1.01 PV bus



Controlloble reactive power source is available at bus 3 with the constraint.




0( QG3 ( 1.5 pu.


Use a tolerance of 0.01 for power mismatch.

8.
Write short notes on:


a)
state estimation


b)
comparision of load flow methods


c)
concept of multi machine stability
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