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Total No. of Questions : 9] [Total No. of Pages : 02
B.Tech. IV/ IV YEAR DEGREE EXAMINATION, OCT./NOV.  - 2014

 (First Semester)
ELECTRICAL AND ELECTRONICS ENGINEERING

Power System Operation and Control

Time : 03 Hours Maximum Marks : 70

Answer Question No. 1 compulsorily (14×1 =14)

Answer ONE question from each unit (4×14=56)

Q1) a) State the equality and inequality constraints on the optimization of product cost of a
power station.

b) Write the expression for the total transmission loss in terms of real-power generations
when n = 2.

c) What is the  importance of keeping frequency constant in power system?

d) What is the function of speed governor for LFC.

e) What are the sources of reactive power?

f) What is the main importance of exciter system?

g) Write about series compensator.

h) Write any two methods to control the voltage of distribution system.

i) What the difference between steady state analysis and dynamic response.

j) What is meant by tie-line concept?

k) Define Facts and its types.

l) Write about incremental production cost.

m) Define following terms:

i) TSSC

ii) STATCOM

n) Write about load frequency control.

UNIT-I

Q2) a) Explain the Economic load scheduling concept in detail?
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b) The fuel costs for two plants are given by

2
1 1 1C = 0.15P + 30 P + 25 , 2

2 2 2C = 0.17P + 28 P + 20

Where Cis Rs/Hr and P is in MW. If both units operate at all time and maximum and
minimum load on Each unit are 100MW and 20MW respectively determine the
economic operating schedule of the plant for loads of 40MW, 120 MW.

OR

Q3) a) Describe in detail, with suitable examples, the methods of optimum scheduling of
Generation of power from a thermal station.

b) Derive the condition for optimum sharing of load among ‘n’ generators of power
system including losses.

UNIT-II
Q4) a) Explain the isolated single area power system with neat block diagram.

b) Explain the dynamic analysis of single area power system for a step-load change.

OR

Q5) a) Explain the following:

i) P-f control loop

ii) Q-V control loop

b) Derive the mathematical model expression of generator in single area control.

UNIT-III
Q6) a) Explain the Automatic voltage regulator (AVR) with neat block diagram.

b) Write about reactive power compensation methods.

OR

Q7) a) What are reactive power compensation loads and explain it.

b) Explain the following:

i) booster transformer

ii) Static capacitors.

UNIT-IV

Q8) Define Facts and what are they and explain in detail.

OR

Q9) a) What are the main objectives of shunt compensators.

b) Explalin the following:

i) UPFC                              ii)       SVC
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Total No. of Questions : 9] [Total No. of Pages : 02

IV/IV Year B.Tech. DEGREE EXAMINATION, OCTOBER - 2014

(First Semester)

ELECTRICAL & ELECTRONICS

Power System Operation & Control
Time : 03 Hours Maximum Marks : 70

Answer Question No. 1 compulsory   (14 × 1 = 14)
                                             Answer ONE question from each unit                              (4 × 14 = 56)

Q1) Answer the following :

a) What do you understand by incremental fuel rate?

b) What are the units of Heat Rate curve?

c) Write the co-ordination equation.

d) Write two unit plant system B-Coefficient equation.

e) Define flat-tie line loading control.

f) Define area control error.

g) Define power system time constant.

h) What is the relation between T
p
, T

g
, T

t
?

i) What is the relation between frequency and angle?

j) What are the units of synchronizing coefficient?

k) What is the condition of critically damped?

l) What are the advantages of TSSC?

m) What are the advantages of TCSC?

n) Write the generator controllers?

UNIT - I

Q2) Explain the various factors to be considered in allocating generation to different power
stations for optimum operation. What is the use of loss formula coefficients?

OR

Q3) Derive the conditions to be satisfied economic operation of a loss less power system. Name
the components of production cost and explain.
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UNIT - II

Q4) Given a typical block diagram for a two-area system inter connected by a tie line and explain
each block. Also deduce relations to determine the frequency of oscillations of tie line power
and static frequency loop. List out assumptions made.

OR

Q5) Obtain the dynamic response of load frequency control of isolated power system for first
order approximation. Obtain the dynamic response of load frequency controller with and
without integral control action.

UNIT - III

Q6) Write short notes on :

a) Sources of Reactive power

b) Loadability of transmission lines

OR

Q7) Explain the :

a) Synchronous phase modifiers

b) Induction Regulators and static capacitors

UNIT - IV

Q8) Define FACTS and what are they and explain any one controller in detail.

OR

Q9) Briefly explain the objectives of combined series and shunt connected compensators.
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IV/IV B.Tech. (Supplementary) DEGREE EXAMINATION, APRIL - 2014

(First Semester)

ELECTRICAL & ELECTRONICS

 Power System Operation & Control

Time : 03 Hours Maximum Marks : 70

Answer Question No. 1 compulsory   (14 × 1 = 14)

                                             Answer ONE question from each unit                              (4 × 14 = 56)

Q1) Answer the following

a) What do you understand by heat rate?

b) What are the units of heat rate curve?

c) What are the current distribution factors?

d) Draw cost curve.

e) What are the aims of optimal power flow solution?

f) Define the regulation (R).

g) Define parallel frequency regulation.

h) What are the main parts of a speed governing system?

i) In dynamic response, what are specifications are taken.

j) Write damping coefficient formula.

k) What is the function of fly ball speed governor in load frequency control?

l) Write the assumptions of a dynamic response of two area system.

m) Write the formula of a synchronizing coefficient.

n) What is lagragian multiplier?

UNIT - I

Q2) Explain how the incremental production cost of a thermal power station can be determined.
What is the use of loss formula coefficients.

OR

Q3) Assuming any relevant data and notations, derive the transmission loss formula. What are
the costs associated with hydroplants.
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UNIT - II

Q4) Draw the block diagram representation of speed governing system and derive the transfer
function of the speed governor.

OR

Q5) What is the importance of keeping voltage and frequency constant in a power system?

UNIT - III

Q6) Write short notes on :
a) Series compensation.
b) Shunt compensation.

OR

Q7) Explain briefly the STATCOM and FACTS devices.

UNIT - IV

Q8) Briefly explain the basic types of FACTS controllers.

OR

Q9) Explain the objectives of shunt and series compensators.
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