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IV/IV B. Tech. DEGREE EXAMINATIONS, APRIL / MAY - 2017
First Semester

ELECTRICAL  &  ELECTRONICS

POWER  SYSTEM ANALYSIS AND  STABILITY

Time : Three Hours     Maximum Marks : 70

 Answer Question No. 1 Compulsory.       14x1=14 M

Answer ONE question from each unit.       4x14=56 M

1. a) Define per unit value.

b) What is the meaning of one line diagram of a power system ?

c) Define base current.

d) Define base impedance ?

e) Define sub-transient reactance ?

f) What is infinitie bus ?

g) Define short circuit MVA ?

h) Define stability of a power system.

i) Define transient stability of a power system.

j) Define SSC of a power system.

k) Define symmetrical fault.

l) What are the applications of short circuit analysis ?

m) Write the power angle equation.

n) Define load angle of a generator.

UNIT - I

2. Explain about single line diagram with suitable example and per unit system advantages.

(OR)

P.T.O.
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3. Draw an impedance diagram for the electric power system.  The ratings are given below.  All

impedances are in per unit on a 100 MVA base.  Choose 20 kV as the voltage base for

generator.  Three-phase power and line-line ratings are given below :

G : 90 MVA 20 kV X = 9%

T1 : 80 MVA 20/200 kV X = 16%

T2 : 80 MVA 200/20 kV X = 20%

M : 90 MVA 18 kV X = 9%

Line : 200 kV X = 120 u

Load : 20 kV S = 48MW + j64 M
VAR

UNIT - II

4. a) Compute the following : (i)  1+a+a2  (ii)  1 - a2  (iii) a - a2.

b) Briefly explain the small signal model of synchronous machine.

(OR)

5. Derive the expression for power angle equation of synchronous machine.

UNIT - III

6. Derive the expression for fault current in case of (i) L - G fault (ii) L - L fault

(iii) L - L - G fault.

(OR)

7. Derive the power equation in terms of symmetrical components.  Explain how an unbalanced

set of three phase voltages can be represented by systems of balanced voltage.

UNIT - IV

8. Explain and derive the Swing equation for fundamentals.

(OR)

9. Explain the equal area criterion applied to transient stability.
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Time : Three Hours     Maximum Marks : 70

 Answer Question No. 1 Compulsory.       14x1=14 M

Answer ONE question from each unit.       4x14=56 M

1. a) What is one line diagram ?

b) What is the need for load flow study ?

c) What is bus impedance matrix ?  Mention its importance.

d) What is the need for short circuit study (or) fault analysis ?

e) What are sequence impedances and sequence networks ?

f) Distinguish between steady state and transient stability.

g) What are the information's that are obtained from a load flow study ?

h) What are the methods used for reducing short circuit current ?

i) Define the dynamic stability and transient stability.

j) What are the assumptions made in short circuit studies of large power system network?

k) What are the methods used for improving steady state stability ?

l) List the quantities specified and quantities to be determined from the load flow study

for the various types of buses.

m) What are the methods used for reducing short circuit current ?

n) Define negative sequence and zero sequence components.

UNIT - I

2. a) Will the value of short-circuit current change if we take different base KVA's ?  Explain

your answer.

b) For the system shown in figure.  Find short circuit capacity at bus 3.

P.T.O.
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(OR)

3. a) Show that the per unit equivalent impedance of a two-winding transformer is the same

whether the calculation is made from the high-voltage side or the low-voltage side.

b) For the power system shown in figure, draw the equivalent reactance diagram by selecting

generator ratings as base values.

UNIT - II

4. a) Derive power angle equation of a synchronous machine.

b) Explain the short circuit model of a synchronous machine under short circuit conditions.

(OR)

5. a) What do you understand by short-circuit KVA ?  Explain.

b) Explain the procedure for making short circuit studies of a large power system using

digital computer.  Illustrate the answer by considering a symmetrical fault.

UNIT - III

6. a) Explain the concept of sequence impedance of a 3-phase star connected, rotating load

whose neutral is grounded through some impedance and its sequence impedance

networks.

b) P
abc

is 3 phase power in a circuit and P
012

 is power in the same circuit in terms of

symmetrical components.  Show that P
abc

 = P
012

.

(OR)

7. a) Derive an expression for the fault current for a line-to-line fault at unloaded generator.

b) Derive the expression for fault current for a L-L-G fault without fault impedance using

symmetrical component method.

UNIT - IV

8. a) What is a swing equation ?   Derive the expression for swing equation.

b) A 3 phase 50 Hz transmission line is 180 Km long.  The line parameters are

r = 0.2 ohm/Km; x = 0.45 ohm/km; y = 3 x 10-6 mho/Km.  The line is represented by

nominal Pi model.  If |V
S
| = |V

R
| = 300 KV determine steady state stability limit.

(OR)

9. a) What are the methods of improve steady state stability.

b) Explain steady state stability in terms of ABCD parameters.


