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B.Tech
PCEL 4401
SPECIAL EXAMINATION- 2012
POWER SYSTEM OPERATION & CONTROL

Full Marks- 70
Time- 3hours

Answer Question No.1, which is compulsory and any five from the rest
The figures in the right hand margin indicate marks

et

Q1: Answer the followings (2X10)

i.  Whatisthe need for selecting a base value for p.u representation?

ii.  What do you understand by reactace diagram of the power system & explain its
importance ?

iii.  What do you mean by regulated buses, which quantities are generally specified at these
buses?

iv.  What s the value of reactive power if the generator bus is treated as load bus?

v.  Whatis the use of regulating transformer?

vi.  Explain ITL with reference to economic dispatch of power system ?
vii.  What do you mean by stiffness factor of synchronous machine?

viii.  Write down two methods for improvement of transient stability ?
ix.  What do you understand by control error ? Explain its significance
x.  What is meant by tie line in a power system?

Q2. (a)An inductive load consisting of R & X in parallel feeding from 2.4 kV r.m.s supply
absorbs 288 kW at a lagging power factor of 0.8 .Determine R & X ? Also calculate reactive
power & draw the power triangle ? (6)

(b)What do you understand about reactive power & its importance  in power system for
controlling the voltage? 4)

Q3:(a) What is load flow Analysis ? Compare & contrast between  any two methods for
load flow analysis in brief ? 6)

(b)What is Jacobian & how this Matrix is calculated in Newton —Raphson method for Load
flow Analysis ? 4)

Q4: (a)The incremental cost characteristics of two thermal plants are given by
df,,dP,=0.20P,+40 */Hr
dfy dP,=0.25P,+30 */Hr
Calculate the extra cost increased in * / Hr ,if a load of 240 MW is scheduled as P = P,=120MW.
(6
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(b) Briefly explain about the exact co-ordination equation and derive the penalty factor ?

“)
Q5: (‘) With the help of schematic diagram explain Load Frequency Control loop (LFC) & its
operation ? Also explain the concept of control area ? (6)
(b) Explain the static response of ALFC loop with its physical interpretation? (O]

Q6 (a) A 50Hz generator of reactance 0.8 p.u is connected to an Infinite bus through a line of

0.4 p.u reactance . E=1.06 p.u & V=1.0 p.u.The inertia constant is SMJ/MVA .The generator is
loaded to 75% of the maximum power limit .Find the frequency of natural oscillation? ~  (6)
(b) Explain equal area criterion & its application in study of power system stability ? “)

Q7:(a) A single control area has the following data
Speed Regulation R=4Hz/P.U MW
Damping Coefficient B=0.1P.U MW/Hz
T p=10sec K p=75Hz/ P.U MW
When a 2% load change occurs determine AFRC & the static frequency error ? What is the

value of steady state frequency error if the governer is blocked ? 6)

(b) With the help of schematic diagram explain p-f and Q-V control loops of power system?
(€]

Q8: Write short notes on (Any two) (2x5)

a) The decoupled method of load flow.
b) The Power Angle Equation.




