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Subject; - Switch Gear and Protection (EE65t)

Candidates are required to give their answers in their own words as far as practicable.
Attempt AII questions.
The /igures in the margin indicate FulI Marks.
Assume suitahle dota if necessary.

a) What are the basic requirements of projection scheme? Differentiate between a
protective systerr and protective scheme.

Explain why the secondary of CT should not be left open and secondary of PT should
be short circuited.

Write short notes on the following:

i) Low voltage HRC fuse
ii) Dlopout ftse

What are the basis difference between Isolator and circuit breaker? Explain why we
use isolator and circuit breaker simultaneously?

A 33 kV, 3 phase 50 Hz, overhead line 60 km long has a capacitance to ground of
each line equal to 0.01 5 pF per km. Determine the inductance and KVA rating of the
petepon coil.

What are the fastors affecting soil resistivity? How can we reduce earth resistance?

The system inductance per phase of a system is 8 mH and the frequency of transient
oscillation is 10.273 ktlz.If a 50 Hz, 6.6 kV generator is connected to that system.
Calculate:

i) Max voltage across the contacts of the CB at an instant when it passes through
7mo.

ii) System capacitance per phase
iii) Average rate of rise of voltage up to the first peak of oscillation, neglect resistance

Compare the performance and characteristics and working principle of : [8]

i) Minimum oil circuit breaker Vs Back oil circuit breaker
ii) Air blast circuit breaker Vs puffer types SF6 circuit breaker

Explain the operation of auto reclosure. t4]

Describe the construction and principle of operation of induction type directional
over-current relay. Explain IDMT characteristics and how they are obtained in an
induction type relay. t8l

A 125 MVA, 2201132 kV three phase power transformer is protected by percentage
differential relays. The current transformers located on HV and LV sides of the power
tragsformer are 40015 A and 120015 respectively. If the HV side is delta connected
and the LV side is star connected, determine: 14]

i) The output line currents of both CT at full load
ii) The relay current at ls%o overload
iii) The minimum relay cunent setting to permit 25% overload

b)

c)

I6l

I4l
[3+31

l6l
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t5l

t4l

2. a)

b)

c)

3. a)

b)

c)

4. a)

b)



I
c) It is given that fault current level at 33KV side is 2700A, CT ratio at 33 KV side is

200:l and 132 KV side is 100:l (figure below). If both the relays Rl and R2 are set
for 100% plug setting, determine the operating time for both the relays when time
grading margin of 0.6 second is given and TMS for relay Rl is 0.15. (PSlWoperation
Time graph is given below)

,. 1

5. a) Explain essential components of a static relay with block diagram.

b) Explain carier current protection and brrs bar protection with suitable diagram.

t4l

t8l

t8l
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./ Candidates are required to give their answers in their own rvords as far as practicable.
/ Attempt AII questions.

'/ The figures in the margin indicate Full Marks.
,/ Assume suitable data if necessary.

1. a) Explain the fault clearing process with the help of trip circuit. t6l

b) Explain the need of Instruments transformers in system. Mention the errors on CT. t4l

c) Describe the time / current IzI characteristics of a HRC fuse and explain how they are

used to select the ratings of fuses in series. t6I

2. a) What is isolator? With the single line diagram, explain the working of isolator with
consideration of closing and opening of circuit breaker kept in high voltage
installation? [2+4]

b) Why the neutral in a power system grounded? Explain diftbrent methods of neutal
grounding. t5l

c) A 33KV, 3 phases, 50 Hz overhead line 60 km long has a capacitance to ground of
each line equal to 0.015pF per Km. Determine the inductance and KVA rating of
Peterson coil. t5l

3. a) Describe the construction, principle of operation and application of vacuum circuit
breaker. t8I

b) Explain the terms related to Circuit Breaker i) Making Capacity ii) Breaking Capacity
iii) Operation Duty iv) Rated Current t4l

c) Explain operation of HVDC circuit Breaker. t4]

4. a\ What are the various types of over current relays? Discuss their area of application. t4l
b) Explain distance protection relay. Mention their applications. t6]

c) Calculate the time of operation of relay 1 and time setting multiplier for relay 2 for the
conditions given below. t6]

(i) Time grading margin between tbe relays is 0.5 sec
(ii) The time setting multiplier of relay I is 0.4
(iii)CT ratio of both CTs is 300/l
(iv)The fault occurs at point F and fault current is 30004.
(v) Time current characteristic of both relays is given in table



Tl

5. a)

b)

PSM 2 3.6 5 6.67 8 10 ls 20
Time in sec t0 6 3.9 3.5 3.15 2.8 2.2 LI

With the help of neat block diagarn' explain the function of directional static over
cunent relay.

Draw the block diagram of microprocessor based protective scheme for protection of
hansmission line.

18l

t8l



25 TRIBHUVAN UNTVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2074 Bhedra

S^yfiec! 
_ _Sy!tg!r g_e-ar and Protecrion (EE6J t)

'/ Candidates are requirqd to give their answers in their own words as far as practicable.'/ Attempt AII qtrestions.
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l.
the zone of protection
for a fault on line BC,
on line BC without a

t6l

2- a)

3. a)

b)

c)

b)

c)

Define current tramf,ormer its working principle and their application areas. t4l
Explain the constr,uction and operation of HRC fuse. Also mention the difference
between Fuse and MCB 

[3+3J
What are the basic difference between Isolator and circuit breaker? Explain why we
use isolator and circuit breaker simultaneously?

What is neutral earthing? Briefly discuss different types of neutral earthing.
Determine the indtrctance and kVA rating of the arc suppression coil for a 60 km long
33 kV, 50 Hz' 3 phase overhead line having capacitance to earth equal to 0.015 pF per
km.

A 50 Hz, three-phase synchronous generator has an inductance per phase of 1.7 mH
and its neutral is grounded. It feeds a line through a circuit ureat ei. The total stray
capacitance to ground of the generator and circuit breaker is 0.0025 pF, A fault occursjust beyond the circuit breaker, which opens when the symmetrical short circuit
current is 7500 A- (Tnt). Ignoring the first pole to clear factor, determine thefollowing. (i) Natural frequency of Oscillations. (ii) Peak value of TRV (iii) Time at
vi'hich peak value of TRV occurs (iv) Maximum rate of rise of TRV (v) Time at which
the maximum in part (a) occurs.

Describe the construction and working of a puffer type SF6 circuit breaker. AIso
mention the properties of SF6 gas which make it u good ur. qurn.hing medium.
Describe how an overculrent and earth-fault protection scheme by IDMT relays for a
transformer could be converted into the form of diff,erential protection. What are the
advantages over the other protection schemes are as applied to transformer.

t6l

t6l

14)

b)

4. a)

t8l

t8l

t8l



''.1 b) IDMT relays for protection of sectionalised radial feeder shown in figure below andthe method of selection of their settings are giu.n below. Tirne setting multiplier is I.

5' a) Discuss the advantages and limitations of static relays over electromagnetic relays?Also mention the main the components of static relays and their role. tg]b) Describe working principle of static distance relay with a block diagram tgl***

t8l
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r' Candidates are required to give their answers in their own words as far as practicable.{ Attempt 4,II questions. -

./ The figures in the margin indicate FallMarks.
{ Assum.e suitable data if necessqry.

What are the basic requirements of protection scheme?

What are the main facts to distinguish cu.-rent transformer and potential transformer?

Explain the following terms showing the sketch of the cut off characteristics of fuse.

i) Minimum fusing current
ii) Rated current
iii) Perspeclive current
iv) Cutoffcurrent
v) Fusing factor

b) Explain the construction, operating principle and application of isolator.

c) An alternator rated at 10 kV protected by the balanced circulating current system has
its neutral grounded through a resistance of l0 ohms. The protective relay is set to
operate when there is out of balance current of 1.8 A in the pilot wires, which are
connected to the secondary windings of 1000/5 ratio current transformers. Determine:
(i) the percentage winding which remain unprotected (ii) The minimum value of
earlhing resistance required to protect 80% of the winding.

3. a) Explain what do you understand by:

i) Rated symmetrical breaking current
ii) Making capacity
iii) Short time current rating

Obtain their value for a ttree phase CB rated as 500 A, 500 N4]/A, I I kV, 3 sec

b) Explain the construction and working principle of SF6 circuit breaker.

t4l

l4l
t6l

t6l

t8l

[3+5]

t6l



'l 4- a) It is given that fault current level at33 kv side is 2000 A. cT ratio at33 kv side s
200:1 and 132 kV is 100:l as shown in R1 and R2 are
set for 100% plug setting, determine the
both the ,elay have ,*" charactert ,H:T:: H
discrimination the time gradient margin between two relal,s is 0.5 second and the time
setting multiplier for Rr is 0.2. Also determine the time setting multiplies for Rz.

132 kV

lr = 2000 A
b) A lhree phase, ll/l32kV, delta+tar connected power transformer is protected bydilferential protection. The CTs on the LV side have a current ratio of ZIA/1 What

must be the current ratio of the CTs on the FIV side? How the CTi o";;tft rhe sides
of the transformer are connected 

t6l
c) Explain with a neat sketch the percentage differential protection of an alternator. ts]5' a) Explain the working of static differential relay with the proper block diagram andcircuitdiagram. I - 

tgl

t8l

b) Discuss the advantages of digital relays. Describe the
digital relay.

basic functional blocks of a

t8l
**+

L32/33 kV
2OOlr


