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1(a) Discuss Thermal Breakdown in solid dielectrics with supporting equations  [08] CO3 L2
and curves
(b) A solid specimen of dielectric has a dielectric constant of 4.2, and tan 6 as  [02] CO3 L3
0.001 at a frequency of 50 Hz. If it is subjected to an alternating field of 50
kV/cm, calculate the heat generated in the specimen due to the dielectric loss.
2 (a) Describe Electromechanical Breakdown in Solid Dielectrics [05] CO3 L2
(b) Discuss Suspended Particle Theory. [05] CO3 L2
3 Analyze series RLC type Impulse Generator and obtain the expression for [10] CO5 L4
output voltage. Mention its advantages and disadvantages.
4 Explain multistage impulse generator. Also describe the modified circuit. [10] CO5 L4
Mention its advantages and disadvantages.
5(a) With a help of neat Figure, Illustrate Trigatron Gap and Tripping Circuit. [06] CO5 L3
(b) A 33 kV, 50 Hz high voltage Schering bridge is used to test a sample of [04] CO6 L3
insulation. The various arms have the following parameters on balance. The
standard capacitance 500 pF, the resistive branch 800 ohm and branch with
parallel combination of resistance and capacitance has values 180 ohms and
0.15 pF. Calculate the value of the capacitance of this sample, its parallel
equivalent loss resistance, the p.f. and the power loss under these test
conditions.
6 Describe the partial discharge detection using straight detectors. Show the [10] CO6 L2
discharge patterns with neat figures.
7 Classify and explain the testing of isolators and circuit breakers [10] CO6 L3
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1(a) Discuss Thermal Breakdown in solid dielectrics with supporting equations [08] CO3 L2
and curves
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(b) A solid specimen of dielectric has a dielectric constant of 4.2, and tan & as
0.001 at a frequency of 50 Hz. If it is subjected to an alternating field of 50
kV/cm, calculate the heat generated in the specimen due to the dielectric loss.
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2 (a) Describe Electromechanical Breakdown in Solid Dielectrics
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3 Analyze series RLC type Impulse Generator and obtain the expression for
output voltage. Mention its advantages and disadvantages.
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Explain multistage impulse generator. Also describe the modified circuit.
Mention its advantages and disadvantages.
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(b) A 33 kV, 50 Hz high voltage Schering bridge is used to test a sample of [04] | CO6
insulation. The various arms have the following parameters on balance. The
standard capacitance 500 pF, the resistive branch 800 ohm and branch with
parallel combination of resistance and capacitance has values 180 ohms and
0.15 pF. Calculate the value of the capacitance of this sample, its parallel
equivalent loss resistance, the p.f. and the power loss under these test
conditions.
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Describe the partial discharge detection using straight detectors. Show the
discharge patterns with neat figures.
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7 Classify and explain the testing of isolators and circuit breakers [10] CO6 L3

Short Circuit Tests
These tests consist of determining the making and breaking capacities at various
load currents and rated voltages. In the case of isolators, the short circuit tests are
conducted only with the limited purpose to determine their capacity to carry the
rated short circuit current for a given duration; and no breaking or making current
test is done.
The different methods of conducting short circuit tests are:
1. Direct Tests

a. using a short circuit generator as the source

b. using the power utility system or network as the source.
2. Synthetic Tests

a. Direct Testing in the Networks or in the Fields

b. Direct Testing in Short Circuit Test Laboratories

c. Synthetic Testing of Circuit Breakers

d. Composite Testing

e. Unit Testing

f. Asymmetrical Tests

Direct Testing in the Networks or in the Fields:

Circuit breakers are sometimes tested for their ability to make or break the circuit
under normal load conditions or under short circuit conditions in the network itself.
This is done during period of limited energy consumption.

The advantages of field tests are:

i. The circuit breaker is tested under actual conditions.

ii. Special occasions like breaking of charging currents of long lines, very short line
faults, interruption of small inductive currents, etc. can be tested by direct testing
only.

The disadvantages of field tests are:

i. The circuit breaker can be tested at only a given rated voltage and network
capacity.

Ii. The necessity to interrupt the normal services and to test only at light load
conditions.

Direct Testing in Short Circuit Test Laboratories:

In order to test the circuit breakers at different voltages and at different short circuit
currents, short circuit laboratories are provided. The schematic layout of a short
circuit testing laboratory is given in Fig. 1. It consists of a short circuit generator in
association with a master circuit breaker, resistors, reactors and measuring devices.
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Fig.1. Schematic diagram showing basic elements of a short circuit testing laboratory

A make switch initiates the short circuit and the master circuit breaker isolates the
test device from the source at the end of a predetermined time set on a test sequence
controller. Also, the master circuit breaker can be tripped if the test device fails to
operate properly. Short circuit generators with induction motors as prime movers are
also available.

Synthetic Testing of Circuit Breakers:

Due to very high interrupting capacities of circuit breakers, it is not economical to
have a single source to provide the required short circuit and the rated voltage.
Hence, the effect of a short circuit is obtained as regards to the intensity of the
current and the recovery voltage as a combination of the effects of two sources, one
of which supplies the a.c. current and the other the high voltage. In the initial period
of the short circuit test, the a.c. current source supplies the heavy current at a low
voltage, and then the recovery voltage is simulated by a source of comparatively
high voltage of small current capacity. A schematic diagram of a synthetic testing
station is shown in Fig. 2. With the auxiliary breaker (3) and the test breaker (T)
closed, the closing of the making switch (1) causes the current to flow in the test
circuit breaker.

1 o2 3 4 > 6
Le 1T B

@Vc C. -l— Tvl ')‘Co Cy ;;E

oy
——
—

Fig. 2 Schematic diagram of synthetic testing of circuit breakers

Composite Testing:

In this method, the breaker is first tested for its rated breaking capacity at a reduced
voltage and afterwards for rated voltage at a low current. This method does not give
a proper estimate of the breaker performance.

Unit Testing:

When large circuit breakers of very high voltage rating (220 k V and above) are to
be tested and where more than one break is provided per pole, the breaker is tested
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for one break at its rated current and the estimated voltage. In actual practice, the
conditions of arc in each gap may not be identical and the voltage distribution along
several breaks may be uneven. Hence, certain uncertainty prevails in the testing of
one break.

Asymmetrical Tests:

One test cycle is repeated for the asymmetrical breaking capacity in which the d.c.
component at the instant of contact separation is not less than 50% of the a.c.
component.
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L3 Apply, demonstrate, calculate, complete, illustrate, show, solve, examine, modify, relate, change, classify,

experiment, discover.
L4 Analyze, separate, order, explain, connect, classify, arrange, divide, compare, select, explain, infer.
Assess, decide, rank, grade, test, measure, recommend, convince, select, judge, explain, discriminate, support,

L5 .
conclude, compare, summarize.
PO1 - Engineering knowledge; PO2 - Problem analysis; PO3 - Design/development of solutions;
PO4 - Conduct investigations of complex problems; PO5 - Modern tool usage; PO6 - The Engineer and society; PO7-
Environment and sustainability; PO8 - Ethics; PO9 - Individual and team work;
PO10 - Communication; PO11 - Project management and finance; PO12 - Life-long learning
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