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1 (a) Explain in detail the synthetic testing of a circuit breaker. [10] CO2 L4

2 (a) List the various causes of overvoltage in power systems. [04] CO6 L1

(b) Explain the basic principle of operation of a lightning arrester. [06] CO6 L4

3 (a) Explain the characteristics of good protective relaying. [10] CO3 L4

4 (a) What do you mean by zone of protection? What is the primary and back up protection in
a power system?

[10] CO2 L1

5 (a) With a neat sketch explain Non-Directional Over current relay. [10] CO3 L4

6 (a) Explain microprocessor-based over-current relay with a block diagram. [07] CO3 L4

(b) Draw the R-X diagram of Reactance relay. [03] CO3 L1

7 (a) The current rating of an over current relay is 5A. It has a PSM = 2, TSM = 0.3, CT ratio
= 400/5, Fault current = 4000A. Determine the time of operation of the relay assuming
IDMT characteristics as given below.

PSM 2 4 5 8 10 20
Operating Time 10 5 4 3 2.8 2.4

[05] CO3 L3

(b) With a neat sketch, explain the expulsion-type lightning arrester. [05] CO6 L4

8 (a) With a neat sketch explain Buchholz relay. [10] CO3 L4
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there will be a minor internal fault in the transformer such as an
insulation faults between turns, break down of core of transformer,
core heating, the transformer insulating oil will be decomposed in
different hydrocarbon gases, CO2 and CO. The gases produced due
to decomposition of transformer insulating oil will accumulate in the
upper part the Buchholz container which causes fall of oil level in it.
Fall of oil level means lowering the position of float and thereby
tilting the mercury switch. The contacts of this mercury switch are
closed and an alarm circuit energized. Sometime due to oil leakage
on the main tank air bubbles may be accumulated in the upper part
the Buchholz container which may also cause fall of oil level in it
and alarm circuit will be energized. By collecting the accumulated
gases from the gas release pockets on the top of the relay and by
analyzing them one can predict the type of fault in the transformer.
More severe types of faults, such as short circuit between phases or
to earth and faults in the tap changing equipment, are accompanied
by a surge of oil which strikes the baffle plate and causes the
mercury switch of the lower element to close. This switch energized
the trip circuit of the circuit breakers associated with the
transformer and immediately isolate the faulty transformer from the
rest of the electrical power system by inter tripping the circuit
breakers associated with both LV and HV sides of the transformer.
This is how Buchholz relay functions.
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