Elechical & Eleckonics Engineering
Switch Gear and Protection

Time: 3 hrs,) [vione Marks - 100
Note: Answer any Frve fu Gquestions,

l. (@ What dre the basic functions of a circuit Breaker? Doy the thaores of o
Interruption with respect o a circuit breaker, t

& Marks)
2 (a) Expiain the Phenomenon of curant chopping in a circuit brecker., Whet MegsLras
are fakan fo reduce 7 {6 Marks)

b)) What is resistance Swiiching? Derve the exprassion for critical resEtonce in terms
of system inductance ang Lapacitance, which gives no transient asciation,

B AT kY genemtar connected through 5 cyele cioui breaker 1o transformer rated
3000 KVA with the recctances of and X% = 9%, Ay = 5% and Ay = 100%.

%is coeraling of ne lnag and rated voltage, whan 3 Phess short clircyit oCours
between breaker ang trensfarmer, Fing

) Sustained shert cireut cunent in braaker

0y Initici RS curmrent In circuit brackar

i@ Maximum Possible DC componant of shart circuit currant in clrcuit breaker
A Momenfan cument rafing of the breaker

vl Cumrent 1o be infequpted

i) ntemupting KvA, ; LR = s



FPoge No... 2 EE&3

4,

{1

()

(=)
=)

(b}

<)

(ad

(b

{a}

(&)

fa)
f{=1]
[({=]

Mefine Fuse ond explain the lsues conceming materal selection for fuse elements.

(5 Marks)
Whet are the considerations in selecting a fuse for protection of
b Tronsformer &) Mator iy Copacions
iv) Heotars Wi Ughting loods,
{5 Marks)
Describe the construction and operation of HRC cartidge fuse. {10 Marks)
With the aid of a schematic diagram, explain the construction and oparation of a
directional ovarcurrent raloy. (6 Marks)
Discuss the ovarcument protection scharmeas for
i) Poradlol feeders and i) Ring moins. (8 Marks)

The curent rating of a relay is SA. PSM=1.5. as=ed, CT ratin=A00/5, fault currant
= 40004 Determine the operating time of the ralay for a TMS=04. At TM3=1,
operating fime of variouws PSM dre

Pai 2 4 5 g 10 20
Operating fimea(s)| 10 5 4 3 2.8 24

(& Marls)
Explain the distance protection by
i} Impadance reloys ond iy Reactance relays. {10 Marks)}

Discuss the profection of Induction motors against phase faull, greund fault and
abnomnal conditions ke single phasing, phase reversal and overlosading.

{10 Marks)
Disciss the generator protection schemes agaoinst

N Stolor foulfs

il Rotor foults and

i) Abnormol unning condifions. (12 Mairka)

The neutral of a three-phase, 200MVA, 11KV alfemator ks earthed through a resistonce
of 5{1, The reloy |3 set o operate when thare i an out of balance curment of 1.54,
The CTs have a ratio of 1000/5, Whot percentoge of winding Is pratectad against
an earth feult and what should be the minimum value of earthing reslstance 1o
protect 90% of the winding? (8 Marks)

Write explanatony notes on any FOUR of the following
Canstruction and operation of vacuur circuit bregkers
Operating mechanisms of clroult Dreakers

Construction and working of Buchhok’s ralay

() Diffarential protecton of fronsformers

{a) Directionel and phose comparlson carmer protection schemes, {4 5=20 Marks)

e = B




