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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt Five questions in all, selecting at

least one question from each Unit. All

questions carry equal marks. Assume suitable

data if missing any.

(b) Explain the phenomenon of interruption

of capacitive currents. How a transient

voltage increasing magnitude appears

across the gap of a CB ? Which circuit

breakers are more suitable to interrupt

capacitive currents ? 7

4. (a) Explain Recovery Rate Teory and Cassie's

theory of arc extinction and what are their

drawbacks. 6

(b) In a 132 kV system, the reactance and

capacitance upto the location of CBs is

5 ohm and 0.02 microfarads respectively.

A resistance of 500 ohms is connected

across the contants of CB. Determine the

following : 9

(i) Natural frequency of oscillation

(ii) Damped frequency of oscillation

(iii) Critical value of resistance.

Unit III

5. (a) What are the impact of inter-turn fault

and loss of excitation to the modern

alternators ? Explain the protective

schemes to protect alternators against

these faults. 7
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Unit I

1. (a) List advantages of per unit system. Derive

an expression for a per unit impedance

for transformer on primary and secondary

side and show that they are equal. 5

(b) A 30-MVA, 13.8–kV, 3-phase generator has

+ve, –ve and zero sequence reactance of

15%, 15% and 5% respectively. The

generator supplies two motors over a

transmission line having transformers at

both ends as shown in Fig. below. The motors

have rated inputs of 20–MVA and 10–MVA

both 12.5-kV with +ve, –ve and zero

sequence reactances of 20%, 20% and 5%

respectively. Impedance of 2 is inserted

in the neutrals of generator and larger motor.

The three-phase transformers are rated as

35 MVA, 13.2/115 kV with leakage

reactance of 10%. Positive and negative

sequence reactace of line is 80 and zero

sequence reactance of line is 200. Find all

power unit values on the common base of

30 MVA and 13.8 kV. 10

M1

M2

N ~

35 mVA
13.2/115 kV

30 MVA
13.8 kV

35 mVA
115/13.2 kV

P Line

20 mVA
12.5 kV

10 mVA
12.5 kV

Take L-G fault at point P. Find If.

2. (a) What do you understand by the voltage

behind the sub-transient reactance ? Find
this voltage for a synchronous motor if
the terminal voltage is 1.0 p.u. and the
motor current is 0.8 p.u. at a lagging power
factor of 0.8. Take the motor subtransient
reactance as 20%. 5

(b) Derive suitable expression for fault current
when line to line fault occurs between
phases B and C. Use symmetrical
component theory to derive the fault
current. 10

Unit II

3. (a) Define Restriking Voltage drawing neat
sketch. List assumptions made for
determining transient recovery voltage.
Derive an expression for single frequency
TRV. 8
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(b) An 11 kV, 100 MVA generator is provided

with differential protection scheme. A

percentage of winding to be protected

against phase to ground fault is 80%. The

relay is set to operate at 15% out of

balance current. Determine the value of

resistance to be placed in the neutral to

ground. 8

6. (a) Explain with neat block diagram the phase

comparison career current protective

scheme for transmission lines. Show the

operation for internal and external faults.

8

(b) Explain the current differential protective

scheme for delta-star transformer. Show

the scheme for three phase connection

and show the direction of currents through

relay for L-L fault between phases Y-B on

secondary side. 7

Unit IV

7. (a) Define relay as a comparator. What are

the types of phase comparators ? Explain

working of phase splitting type phase

comparators. 8

(b) Give the block diagram of inverse-time

over current relay. Explain its operation. 7

8. Explain the following with neat and clean

diagrams :

(a) Digital relays and their advantages 7

(b) Application of microprocessors and

computers in digital protective relays. 8
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