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B.Tech. IV/IV YEAR DEGREE EXAMINATION, OCT./NOV. - 2014

(First Semester)
ELECTRICAL & ELECTRONICS

Power System Analysis & Stability

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 is the Per Unit System?

b) If the alternator is rated as 10 MVA, 6.6KV and reactance has 5 Ohm then what is the
reactance value in Per Unit?

c) What are the two main advantages of Per Unit System?

d) If the transformer rating has 90 MVA, 25/200 KV and primary winding impedance is
5 P.U, then transformer secondary winding impedance is?

e) What is the power angle and draw the power angle curve of synchronous generator?

f) Give any two examples for symmetrical faults.

g) What is the main difference between salient pole and cylindrical pole type synchronous
generator?

h) Write any two important specifications for selection of circuit breakers.

i) List out unsymmetrical faults.

j) What are the effects of short circuit faults?

k) Draw the pharos diagram of positive, negative and zero sequence networks.

l) What is load scheduling?

m) Describe about power system stability in two points.

n) Review of Machine Swing equation.
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UNIT - I
Q2) Fig. 1 shows the schematic diagram of radial transmission system and the ratings and

reactance’s (in per unit) of the various components are shown there in, the following single
line diagram ratings are given below.

G1 – 11KV, 50MVA, X
G1

 = 1.2 p.u and G2 – 11KV, 100 MVA, X
G2

 = 1.2 p.u,
X

n
 = 0.5 p.u.

T1 – 150MVA 11/66 KV, X
T1

 = 1 p.u, Xn = 0.2 p.u and T2 – 150 MVA, 11/66 KV,
X

T2
 = 1p.u, X

n
 = 0.2 p.u.

M1 –50 MVA, 11KV, X
M1

 = 1.2 p.u, X
n
 = 0.5 p.u. and M2 –75MVA, 11KV, X

M2
 = 1.8 p.u

M3 – 100MVA, 11KV, X
M3

 = 2.4 p.u.

Calculate the new reactance of each equipment (in P.U) and draw the impedance reactance
diagrams or simulation diagrams.

OR

Q3) a) Fig. 2 shows the schematic diagram of radial transmission system and the ratings and
reactance’s (in per unit) of the various components are shown there in, the following
single line diagram ratings are given below.

G1 – 11KV, 100MVA, X
G1

 = 1.4 p.u. and G2 - 11KV, 150 MVA, X
G2

 = 2p.u.

T1 – 125 MVA, 11/33 KV, X
T1

 = 1p.u. T2 – 125 MVA, 33/11 KV, X
T2

 = 0.8p.u.

T3 – 200 MVA, 33/11 KV, X
T3

 = 1.2 p.u and M – 200 MVA, 11 KV, X
M

 = 2 p.u.

Calculate the new reactance of each equipment (in P.U) and draw the impedance
reactance diagrams or simulation diagrams.

b) The alternator is rated as 100MVA, 11KV, X = 6 Ohms. What will the % p.u reactance
of the alternator for a capacity of 200MVA and 22 KV?
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UNIT - II
Q4) Briefly explain about the short circuit of a synchronous machine with load and without load

and draw the circuit diagram?
OR

Q5) The radial network shown in Fig. 3. A three phase fault occurs at F. Determine the fault
current and line voltage at 11KV bus under fault conditions?

UNIT - III
Q6) Find out the fault current for following faults, with neat equivalent circuit diagrams.

a) L-G fault

b) L-L fault

c) L-L-G fault

OR

Q7) Fig. 4. Shows, that schematic diagram of radial transmission systems, the ratings and reactance
components are shown. The following single line diagram ratings.

G1 = G2 = X
d

11 = 0.2 p.u

Xg0 = 0.08 p.u, Xn = 0.03 p.u

X2 = 0.15 p.u, X
T1

 = X
T0

 X
T2

 = 0.1 p.u, Xn = 0.05 p.u.

Calculate:

a) The equivalent reactance for positive sequence, negative sequence and zero sequence
and draw the respective equivalent reactance diagrams.

b) Find out fault current for L-G fault.
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UNIT - IV
Q8) Explain the Equal Area Criteria with any two applications of Equal Area Criteria with

power angle diagram.

OR

Q9) a) Write the methods to improve the transient stability.

b) Given the system of Fig. 5. Where three phase fault is applied at point P as shown.

Find the critical clearing angle for clearing fault with simultaneous opening of the
various components are indicated on diagram. The generator is delivering 1.0 p.u.
power at instant preceding the fault.
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IV/IV Year B.Tech. DEGREE EXAMINATION, OCTOBER - 2014

(First Semester)

ELECTRICAL & ELECTRONICS

Power System Analysis and Stability
Time : 03 Hours Maximum Marks : 70

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

Q1) a) Give the advantages of per unit representation.
b) What is need for load flow study?
c) Why are fault calculations done in power systems?
d) What is the relation between percentage value and per unit value?
e) How do short circuits occur on a power system.
f) Distinguish between symmetrical and unsymmetrical short circuits.
g) Define short circuit MVA capacity of a circuit breaker.
h) What is the necessity for slack bus?
i) State the elements of a Jacobian matrix.
j) What is a load bus?
k) Define off-nominal turns ratio.
l) State two consequences of instability of power system.
m) Define inertia constant H.
n) What is an infinite bus?

UNIT - I

Q2) a) Explain the procedure to form reactance diagram from a single line diagram.
b) Prove that

Z
pu(new)

 = Z
pu(old)

 * 

2
LL

2
LL

MVA base (new) (uv )  base (old)
*

MVA base (old) (uv )  base (new)

OR
Q3) Three motors rated 6.9 kv are connected to the same bus. The motors are

no. 1 5000 H.P, 0.8 pf synchronous motor, x" = 17%
no. 2 3000 H.P, 4 pf synchronous motor, x" = 15%
no. 3 3500 H.P, Induction motor, x" = 20%
Express the subtransient reactances of these motors in per unit on a base of 10,000 KVA,
6.6 KV.

P.T.O.
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UNIT - II

Q4) A synchronous generator rated at 500 KVA, 440V, 0.1pu, sub-transient reactance is supplying
a passive load of 400 kw at 0.8 lagging power factor. Calculate the initial symmetrical rms
current for a 3ϕ fault at the generator terminals.

OR

Q5) A synchronous generator and motor are rated 30 MVA, 13.2 kV and both have subtransient
reactances of 20%. The line connecting them has reactance of 10% on the base of the machine
ratings. The motor is drawing 20,000 Kw at 0.8 power factor lagging and terminal voltage
of 12.8 kV when a symmetrical 3ϕ fault occurs at the midpoint of the transmission line. Find
the subtransient current in the generator, motor and fault by using the internal voltage of the
machines.

UNIT - III

Q6) Derive the fault current for LL fault, LG fault, LLG fault on a loaded generator.

OR

Q7) Explain the following :

a) Sequence networks of generators

b) Zero sequence networks of loads

c) Zero sequence networks of transformer banks

UNIT - IV

Q8) Derive swing equation for a single machine connected to infinite bus system. State the
assumptions if any and state the usefulness of this equation. Damping is not to be neglected.
State the reasons for non-linearity of this equation.

OR

Q9) State and explain equal area criterion. Indicate how you will apply equal area criterion.
i) To find the maximum additional load that can be suddenly added.
ii) To investigate sudden loss of one circuit in a two circuit transmission system.
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2

⎯⎯⎯⎯⎯→~
500 KVA
440V, X =10 %

400 kW
p.f = 0.8 lagging
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IV/IV B.Tech. (Supplementary) DEGREE EXAMINATION, APRIL - 2014

(First Semester)

ELECTRICAL & ELECTRONICS

Power Systems Analysis & Stability

Time : 03 Hours Maximum Marks : 70

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

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

Q1) a) What are the advantages of inter connecting power systems.

b) What is an impedance diagram?

c) Give the advantages of per unit representation.

d) Define base current.

e) What are the applications of short circuit analysis.

f) What are the ratings specified for a circuit breaker.

g) What are sequence networks.

h) Name the 3 categories of buses.

i) How is the swing  bus selected in a load flow study?

j) State Gauss - seidal load flow formula.

k) What are the applications of load flow analysis?

l) What is meant by transient stability limit.

m) Define load angle of a generator.

n) List three factor which affect transient stability limit.

UNIT - I

Q2) What are the types of methods of voltage control and explain tap changing transformer is
detail?

OR

Q3) A 120 MVA, 19.5 kv generator has x
s
 = 1.5 p.u. and is connected to a transmission line by

a transformer rated 150 MVA, 230 kv 4/4 with x = 0.1 pu. If the base to be in the calculation
is 100 MVA, 230KV for the transmission line. Find the per unit values to be used for the
transformer and generator reactances.

N-2208 P.T.O.
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UNIT - II

Q4) Explain the transients due to short circuit in transmission live and alternator. Obtain the
equivalent circuits. Write the procedure for selection of circuit breakers.

OR

Q5) Analyse the short circuit conditions of an unloaded and loaded synchronous generator.

UNIT - III

Q6) What are the causes of unsymmetrical faults in a power system. Explain how an unbalanced
set of three phase voltages can be represented by systems of balanced voltage.

OR

Q7) Find the fault current when an L-L-G fault occurs at the terminals of an unloaded generator.

UNIT - IV

Q8) What are the factors affecting steady state and transient stability. Explain how the equal
area. Criteria to two machine power system transient stability.

OR

Q9) Compare the inertia constants M and H.

Two turbo alternators given below are interconnected using a short line :

Machine 1: 4 pole, 50 Hz, 75 MVA, 0.8 lag, 30000 kg-m2,

Machine 2 : 2pole, 50 Hz, 100 MVA, 0.85 lag, 10000 kg-m2. Determine the inertia constant
of the single equivalent machine on a base of 200 MVA.
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