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Part A

[Answer any tteo questions from the followings; figures in the right margin indicate full marks.]

1(a). Design a typical control system and trip circuit for circuit breaker.

l(b). Draw and describe the operation of SF6 circuit breaker.

l(c). In a short circuit test on a circuit breaker, the follorving readings rvere

obtained on single frequency transient:

i)time to reach the peak re-striking voltage,5O psec

ii)the peak re-striking voltage,100 kZ
Determine the average RRRV and frequency of oscillations'

2(a). What factors cause difficulty in applying circulating current principle to a

power transformer?

2(b). A 3-phase, 3316.6 kV, starldelta connected transformer is protected by

Merz-Price circulating cunent system. If the CTs on the low-voltage side

have a ratio of 300/5, determine the ratio of CTs on the high voltage side.

2(c). Describe the operation of Buchholz Relay.

3(a). Discuss the combined leakage and overload protection system with proper

sketch.

3(b). Discuss the switchgear components used with circuit breaker.

3(c). A 50 Hz, 11 kV,3- phase alternator with earthed neutral has a reactance of 5
ohms per phase and is connected to a bus-bar through a circuit breaker. The

distributed capacitance upto circuit breaker betrveen phase and neutral in

0.01uF. Determine
i) Peak restriking voltage across the contacts ofthe breaker

ii) Frequency of oscillations
iii) The average rate of rise of re-striking voltage upto the first peak.
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Part B

[Ansrver any three questions from the followings; figures in the right margin indicate full marks.]

4(a). Design a protection system for Inter turn faults Hydro-generator sets at
Kaptai hydroelectric power plant.

4(b). A l0 MI/A, ll kv,3-phase star-connected alternator is protected by the
Merz-Price balance-current system, which operates when the out-of-balance
current exceeds 20%o of full-load cunent. Depict the protection system.
Determine what portion of the alternating winding is unprotected if the star
point is earthed through a resistance of 9 O. The reactance of the alternator
is2O.

5(a). Describe the operation of ring mains system using proper sketch.

5(b). What are the requirements of line protection?

5(c). Design a time graded over current protection for "Khulshi PGCB 132 Kf,
grid substation.

6(a). Write down the names of the algorithms for digital protection applications.
Formulate an operating algorithm for Digital time over current relay.

6(b). Design a numerical relay as a unit for power system protection.

7(a). Discuss shortly about the internal causes of over voltage.

7(b). Design a neutral grounding system.

7(c). Suppose a line having neutral impedance of the line Zn=50 &O, carries a
curent of 100 M (r.m.s) and the break occurs at the moment when current
is maximum. Calculate the voltage across the breaker .lf 250 kV is the peak
value of line voltage, calculate the maximum voltage the line may subject
to at the time of break.
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