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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 any Five questions. All questions

carry equal marks.

3. (a) A 3-phase oil circuit breaker is rated at

1000 A, 1500 MVA, 33 kV, 4s. Find the

rated normal current, symmetrical

breaking current, making current and

shot-time current rating. 12

(b) Compare the performance of SF6 gas with

air when used for circuit breaking. 8

4. (a) A 6.6 kV, 5 MVA star connected

alternator has a reactance of 1.5 ohm per

phase and negligible resistance. Merz-

price ptotection scheme is used which

operates when the out of balance current

exceeds 25% of the full load current.

The neutral of the generator is grounded

a resistance of 8 ohms. Determine the

proportion of the winding which remains

unprotected against earth fault. Show that

the effects of the alternator reactance can

be ignored. 10
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1. (a) A 30 MVA, 13.8 kV, 3-phase alternator

has a subtransient reactance of 15% and

negative and zero sequence reactances of

15% and 5% respectively. The alternator

supplies two motors over a transmission

line having transformers at both ends as

shown in fig. 1. The motors have rated

inputs of 20 MVA and 10 MVA both

12.5 with 20% subtransient reactance and

negative and zero reactance are 20% and

5% respectively. Current limiting reactors

of 2.0 ohms each are in the neutral of

the alternator and the larger motor. The

3-phase transformers are both rate

35 MVA, 13.2 -115 Y kV with leakage

reactance of 10%. Series reactance of

the line is 80 ohms. The zero sequence

reactance of the line is 200 ohms.

Determine the fault current when :

(i) L-G

(ii) L-L

(iii) L-L-G fault takes place at point AP.

Assume Vf = 120 kV. 17

(b) Mention the two objectives of short

circuit analysis. 3

P

Fig. (1)

2. (a) A 25 MVA, 11 kV generator has a

"X 0.2 pu.d   Its negative and zero

sequence reactances are respectively 0.3
and 0.1 pu. The neutral of the generator
is solidly grounded. Determine the
subtransient current in the generator and
the line to line voltages for subtransient
conditions when an LG fault occurs at
the generator terminals. Assume that
before the occurrence of the fault, the
generator is operating at no load at rated

voltage. Ignore resistances. 14

(b) Write the symmetrical components of a

three phase system. 6
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(b) What is meant by ‘directional feature’ of

a directional overcurrent relay ? Describe

the construction, principle of operation

and application of a directional

overcurrent relay ? 10

5. (a) What is meant by 3-zoneprotection ? Give

such schemes f protection for :

(i) Short length lines

(ii) Medium length lines

(iii) Long lines.

Give schematics diagrams of contact

circuits and explain their principle of

operation for these schemes. 14

(b) Explain clearly why time-current grade

system is normally preferred over the

other systems of protection. 6

6. (a) Explain the different classes of static

relay. Also explain in detail the rectifier

types relays. 10

(b) Explain the travelling wave relay and

optical fiber link. 10

7. (a) Draw the sequence network connection

for DLG fault at any point in a power

system. From that obtain an expression

for the fault current. 15

(b) The positive sequence impedance matrix

of a 2-bus system is p.u. Find the fault

current when symmetrical fault occurs at

bus 2. 5

8. Explain any two of the following : 10×2=20

(a) Vacuum circuit breaker

(b) Zone of protection

(c) Mho relay.
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