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~ Answer ALL questions. +
PART A — (_10_><. 2 = 20 _msrks‘)'

What are the effects of shmt cir omt faults on powel system if the fault 1emam

. unclealed?

‘ .How protective_ rela’ys are clas'sified‘ based on their functions?

lefelontlate time gladed system and cunent graded system used in

- overcurrent plotectmn
. What are the facto1s affectmg the perfonnance of d1ffe1ent1al xelays'?

"In the event of faults in gene1 at01 windings, field exc1tat10n is to be supplossed

as early as poss1ble Why'? -
Wh1ch type of ptotectmn scheme is pxefened f01 EHV and UHV powel l1nes9
In what way the statlc 1elays are memtomous than electromagnetlc lelays'?

List the electmmc cncults commonly used in statlc 1elays

Why the. 1ate of rise. of 1estr1k1ng voltage plays nnportant role in circuit-
breaker opelatlon‘? . . >

Why 011 circuit bleakels are not su1table for heavy cuuent 1ntenupt10n at low -

" voltages?
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PART B — (5 x 13 = 65 marks) .

(1) What are the essentlal requlrements of protective- relaymg‘?

J ustlfy ~ : : , ‘ (7 )

() DlSCllSS bueﬂy about primary plotectwn and back-up plotectlon (6)

Or

Discuss the following neutral grounding schemes. lustrate your answers
with appropriate phasor diagrams, benefits and recommendations.

(). Resistance earthing =~ ' - ST S (5)
(i) Re-actance earthiu'g S . o : 3
(i) Arc ‘suppression coil - '- S . ‘ )

'Explam Vauous time current cha1 acterlstlcs of an overcurrent 1elay with
" relevant apphcatmns Also comment about the technique to realize, those
t1me—cu1 rent characteristics usmg electlomagnetm relays.

,0r S

Dlscuss w1th relevant connectmn d1ag1am and phasm dlag1a1n the
' d1rect10nal ovelcuuent relay. : :

‘An alternator rated at 10 kV protected by the balanced cuculatmg. |

current system has its neutral grounded through a resistance of 10 ochmé.

The protective Telay is set to operate when therc is an out of balance

current of 1.8 A in the pilot wires which are connected to the secondary
windings of 1000/5 CT ratio. Deteimine the percentage of winding which
remjains unprotected and mmnuum value of ealthmg resistance required

to plotect 80% of the wmdmg

Or

Explam how a tlansfonnel can he plotected agamst magnetlzmg 1nrush :

current. Illust1 ate w1th sultable d1ag1 am..

DlSCLlSS in detail, the integrating type- and mstantaneous type stat1c.
- amplitude comparators.- I]lustlate your answer w1th applopuate 01rcu1ts o

and wavefonns

-Qr

. How  static overcurrent relays are -different from electroinechanieal

overcurrent 1elays'? "Explain - how the operation of mstantaneous
overcurrent relay is aeh1eved usmg electronic cireuits, -

Describe the const1uct1ona1 and operational aspects ef cross -blast and

axial blast air cireuit breakers (ACR). Also _discuss the meutonous -

featuxes of ACB over Oil cn cuif breakers.-
‘ ' 01‘

Deuve the e}\pressmn to fmd the critical value of res1stance to be

~ connected deross the circuit br eaker contacts.
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PART C'— (1 x 15 = 15 marks)

In a 132 kV 50 Hz system the 1nductance and capamtance up to the_

~ location of the circuit breaker is and 0.02 I respectively. A resistance of

600 2 is connected across the contacts of the circuit breaker. Determine

(1) Naturai frequency of oscﬂlatlons

(ii) Damped frequency if oscﬂlatlons and

(i) Cr 1t1ca1 value of 1e51stance which wﬂl give no tr answnt oscﬂlatlons

Or

Consnier a ring main feedex with one infeed bus and three outgomg bus
Design a overcwrrent protection scheme for a short circuit fault at the
nnddle of the feeder connecting two outgoing buses. Represent the given
case as single line diagram and illustrate your answer by 1ndlcat1ng the

‘location of circuit breakers, opérating time of each circuit breaker for the

given fault Also mentlon w]uch relay should be with dnectmnal feature
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