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PCEL 4401
Seventh Semester Examination — 2012

POWER SYSTEM OPERATION AND CONTROL

Full Marks - 70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

(@)
(b)

The figures in the right-hand margin indicate marks.

Answer the following questions : 2x10

What is the Reactive power ? Explain its significance.

What do you understand by one line diagram of the power system & explain
its importance ?

Classify various buses in power system.
What is an acceleration factor & why it is used ?
What are the techniques for the solution of the unit commitment problem ?

Write the expression for the total transmission loss in terms of real power
generations for a two plant system.

Why is interconnection of large power system network is necessary ?
Why frequency should remain constant ? Explain in brief.

What is meant by p~f control of power system ?

Write down four factors that affect the transient stability in a power system ?

Determine the current drawn from a three phase 440V line by a three phase
15 hp motor operating at full load, 90% efficiency, & 0.8 p.f (lag). Find the
value of active power & reactive power drawn from the line. 6
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(b) Draw the p.uimpedance diagram for the power system, operating at 50 Hz
whose single line diagram given below. 4

The system contains two generators, two transformers & two transmission
lines as shown.

Choose Generator 2 as base circuit. (Neglect resistance).

Generator G, 200 MVA 20kV, X,=15%
Generator G, 300 MVA, 22.22KkV, Xy=20%
Transformer T, 300 MVA, 220Y/22kV, X=10%
Transformer T, 200 MVA, 130Y/25kV, X= 10%
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O o e MOk
3 i B v L
Figure
3. (a) Draw the flow chart of Newton Raphson method for load flow studies
including PV buses. Explain each block. 6
(b) Considering a four bus system the Line impedances are given as below :
Bus 1to Bus 2 j0.8 Q
Bus 2to Bus 4 j0.3Q
Bus 3toBus 4 j0.4 0
Bus 3to Bus 2 j0.25Q
Bus 4to Bus 1 j0.8 Q2
Draw the configuration of the system & also find the bus Admittance
matrix. 4

4. (a) Theincremental cost characteristics of two thermal plants are given by
df /dP,=0.02 P, +45 */Hr
df,/dP,=0.006 P,+43 *‘/Hr
If the total load supplied is 700 MW , Find the optimal dispatch with
considering the generator limits where the limits have been expressed as :\

50 MW < P, < 200 MW
50 MW < P, < 600 MW

Also determine the system’s increment cost without considering limits.
Comment on the result obtained. 6
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(b)

Derive the optimal generation scheduling including transmission loss. 4
Explain the concept of control area. Discuss the power frequency
characteristic of an inter connected system. 6

Explain the dynamic response of ALFC loop with its physical interpretation.
4

Distinguish between Steady state, transient & dynamic stability of power
system. Derive the power angle equation. 6
A generator is connected to a constant voltage bus through an external
reactance of 0.3p.u.The synchronous reactance of the generatoris 0.2 p.u
& the voltage magnitude of the constant bus voltage is 1.C with its angle
being 0°. The generator delivers 0.9 p.u power to the constant voltage
bus.when the angle of its terminal voltage is 15°. Determine the magnitude
and angle of its internal emf. 4
A 750 MW generator has a speed regulation of 3.5%.lf the frequency drops
by 0.1 Hz with an unchanged reference. Determine the increase in turbine
power. Also find by how much the reference power setting should be changed
if the turbine power remain unchanged ? 6
Derive an expression for static error frequency & tie line power in an
identical two area system. 4

8.  Write short notes on any two : 5x2

(a)
(b)
(c)

Unit Commitment
Equal area Criterion
Economic Despatch Control.
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