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Instructions to students:
1. Do not write anything other than your roll number on question paper.
2. Assume suitable data wherever required and mention it clearly.
3. Writing appropriate units, nomenclature, and drawing neat sketches/schematics/ flow chart wherever,
required are an integral part of the answer.

Q.1A . Short answer/ objective type questions (10 queshons @1 mark) 10
' i. ¢ Short circuit currents are due to - '
(a) single-phase to earth fault (b) phase to phase fault : |
! (c) three-phase to earth fault (d) all of them e
ii. * Which of the following results in a symmetrical fault? ’
(a) single-phase to earth fault (b) phase to phase fault | |
(9 three-phase to earthfault  (djallofthem . .

ifl. Series reactors are used to
. (a) improve the transmission efficiency
~(b) bring down the fault level within the capacity of the SWltchgear
(<) improve the power factor of the power system
~ (d) improve the voltage regulation
iv. A balanced 3-phase system consists of
(&) positive-sequence currents only
(b} negative-sequence currents only
- (¢) Negative and zero sequence currents :
i (d) zero, negative and positive sequencecurrents
. | The primary function of a fuse is to '
(2) open the circuit (b) protect the appliance
' {c) protect the line '
~ (d) prevent excessive currents ﬂOVv through the circuit
vi. - The material used in th_ld fuse is
(a) SFy (b) distilled water
. (c) carbon tetra chloride - (d) transformer oil
vii. | When a fault occurs in a hlgh voltage transmission line, first the
. (a) circuit breaker operates then the relay
. (b) relay operates then the circuit breaker :
(¢) relay operates, then successively the isolator and the circuit breaker |
. (d)isolator operates, thenssuccessively the relay and the circuit breaker
viill, = Both current and voltage signals are requlred for
(a (a) a directional relay (b) a plain overcurrent relay
() a differential relay (d) a biased differential relay
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o N negaﬁ%;e Sequence re1ay18 C_Oonlyusedto protect a S

| (a) transformer (b) transmission line
__ifgbusbar (d) alternator
x. | Mho relay is usually employed for the protection of
r {a) short lines only (b) medium lines only
() long tines only _ O} ERy line
Q.2 Short answer type quest1ons (4 questlons @25 marks) ) 10

ii.  Draw a table showing frequency of fault occurrence in different links of a power
| system.

transrmssmn Imes

QSA Three generators are rated as follows: o - h 05

© Generator 1: 100 MV A, 33 kV, reactance = 10%
i+ Generator 2: 150 MV A, 32 kV, reactance = 8%
- Generator 3: 110 MV A, 30 kV, reactance = 12% ,

Choosing 200 MVA and 35 kV as base quantities, compute per unit reactances of |
the 3 generators referred to these base quantities. Draw reactance diagram and :
mark per unit reactances. The 3 generators are connected to common bus-bars,

Q 3B Explam how an unsymmetrlcal system of 3-phase currents can be resolved into3 05
: | symmetrical component systems.

Q 4A What are the ma]or ‘duties that a circuit breaker reqmred to perform'? Explam 05
B \ them  clearly?

Q 4B Explam drfferent me_’_ghods of ¢ arc extmctlon ina c1rcu1t breaker - 05
Q 5AﬁiExp1am the features of an air break ClI‘Clllt breaker by means of 51mp1e sketches 05
Q. 5B | Compare a static relay with electromagnehc relay. _ 05

Q_ 6A ' Describe the general prmaple of operation of generator differential protec’ﬂon 342 |

' scheme. Give the three phase connection of the biased scheme.

Q6B Describe with suitable diagrams how the stator wmdmgs of a three- phese= 05

OR

G If the motor is not fully loaded, is it necessary to provide protection against single

Q.7A prlam 3- phase transformer differential protection. Show ‘that Y-A dlfferentlai 05 |

| protection CTs are connected in A and Y respectively. -

Q.7B i What are the different types of bus bar arrangements used in substations? 1+4 :

[llustrate your answer with suitable diagram.
- OR

[ How isbusbar protected? 05

Page2of3

iii. | Draw a table showmg percentage of most frequent kinds of short-circuit faults i m o

What are the types of faults that are hkely to occur in a 3-phase induction motor? 2+3 .




Qf 8A ¢ Describe a suitable protec‘aon System fora rmg main formed by a power station 5+5

" and four substations, and explain clearly its working when a fault occurs. Explain
the special features that a protective relay should possess in this case and also
. indicate the limitations of the system.

Q.9A A 50 MVA, 132/ 66 kV, A /Y, 3- phase power transformer is protected by 5+2 |
| - percentage differential relays. If the CTs located on delta and wye sides of the | +3
- power transformer are 300/5 A and 1200/5 A respectively, determine :
() the output current at full load
(b) the relay current at full load

__[c) the minimum relay current setting to permit 25% overload.

- Q9B | Write a short note on any two of the following: T T

- (a) Thermal relays
- (b) Buchholz relay :
(c) Induction relays

' Write a short note on any two of the followmg : 545 |
(a) Directional overcurrent relay g
- (b) Reactance relay
.(QMhorelay
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