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B.E./B.Tech. DEGREE EXAMINATIONS,
NOVEMBER/DECEMBER 2010.

SIXTH SEMESTER
ELECTRICAL AND ELECTRONICS ENGINEERING
EE 1352 — POWER SYSTEM ANALYSIS
(REGULATIONS 200%)
Time : Three hours M‘aximum : 100 marks

Answer ALL questions.
PART A — (10 x 2 = 20 marks)
1. What is meant by single line diagram in power systems?
2. Define base current and write its formula.

3. What are the advantages of matrix representation of
power system equations?

4. What is meant by primitive network?

5. How the short circuits occur in power system?
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11.

Define short circuit capacity of a power system.

State Fortesque’s theorem.

Compare the fault currents for the unsymmetrical faults

in a power system.

Distinguish between steady state and transient stability.

What is an infinite bus?
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PART B~ (5 x 16 = 80 marks)

(i) Explain the method of calculating the base
impedance of power system component. (W]

What are the mivantages of per unit
computation? ’ )

“(iii) ~What is the need for power system analysis in

.. planning and operation of power systems? (5)

Or
A 30 MVA, 13.8 KV, 3¢ generator has X" =15%.

The generator supplies 2 motors over a transmission
line having transformer at both ends as shown in
Fig. 11 (b). The motors have rated inputs 20 MVA
and 10 MVA both 12.56 KV and X" = 20%. The 3 ¢

transformers are at both rated at 35 MVA, 13.2 A/




[image: image3.png]115Y KV with leakage reactance 10%. Series
reactance of the transmission line is 80 Q. Draw the

reactance diagram with all the reactances marked
in p.u. Select the generator rating as the base in the
given circuit.
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Fig. 11 (b)

12. (a) (i) Form Yous of the system shown in Fig. 12 (a) ().
- ®)

Fig. 12 (a) (i)
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matrix, bus incidence matrix and primitive
admittance matrix. {8)

Or

(b) With neat flow chart explain the procedure for load
flow using Newton-Raphson method when the
system contains all types of buses.

13. (a) Find Zpus for the network shown in Fig. 13 (a).

Fig. 13 (a)

Or

(b) A synchronous generator and a synchronous motor
each rated 25 MVA, 11 KV having 15% subtransient
reactance are connected through transformers and a
line as shown in Fig. 13 (b). The transformers are
rated 25 MVA, 11/66 KV and 66/11 KV with leakage
reactance of 10% each. The line has a reactance of
10% on a base of 25 MVA, 66 KV. The motor is
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drawing 15 MW at 0.8 pf leading and a terminal
voltage at 10.6 KV when a symmetrical three phase
fault occurs at the motor terminals. Find the
subtransient current in generator, motor and fault.
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(i)

Fig. 13 ()

A star connected load draws the following
currents I, =10[10° Amps, I, =12|-100°
Amps and Iy =15]110° Amps. Compute the
syimmetrical components and express the

pQ;iti{'& negative and zero sequence
components. (10)

“Write :short notes on zero sequence impedance
.of three phase transformer for different

connections. 6)

Or

Derive the expression for the fault current
when Line-Line fault occurs at the terminals of
an unloaded alternator. (10)

Derive the expression of 3 phase power in
terms of symmetrical components. (6)
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Derive the swing equation of a single machine connected
to an infinite bus system and explain the steps of solution
of swing equation by Runge-Kutta method.
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(i)

Or

What are the various factors affecting
transient stability of a power systems? What
are the methods of improving them. )]

A generator is delivering 1 p.u. power to an
infinite bus system through a purely reactive
network when the occurrence of a fault reduces
the generator output power to zero. The
maximum power that could be delivered is
2.5 p.u."When the fault is cleared, original
network conditions again exist. Determine
critical clearing angle. {8).





