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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -5 (NEW) - EXAMINATION - Summer-2025

Subject Code: 4350901

Subject Name: Switchgear & Protection

Time: 02:30 PM TO 05:00 PM
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Attempt all questions.

Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators are permitted.
English version is authentic.
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Define: (1) Characteristic Quantity (2) Resetting Ratio (3) PSM

U uALRld 52 (1) 33522 Res sdll22] (2) TlAl2aL 3211 (3) PSM
Apply Directional over current protection using balance beam relay with a neat
sketch.

A9 A I5(d A1 AQeyS ofld R4 o) GUALIL s3] SINRSRAAG AR 532
NEESEREIICIN
Explain Optical Current Transformer and state its application and advantages.
|25 532 21811 UM w Aofl A [EB2Ust WA 1ALl sl

OR
1. Compare (with four points on either side) Instrument Transformer and
Protective Transformer.

2. Explain basic Trlppmg circuit in power system protection with clear figure.

1 Sogied 2lodslR a UIRseld Lol (vl oligell  UR UlEee
A1) yuHel 53,

2. AR AI5[d U UldR [HeH A& Hoeld ([0 ul5e dHomdl.
List out different types of distance relays and state which relay suits for
protection of short, medium, long transmission line.

(@A@Y USIRell (5222t (ALl ALE] chotidl 24A ¥Rl S 58 [ 28, ey,

qio{l 2l MLt @ISl oil QL UL AU B,

The current setting of over current relay is 200%.1f the fault current is 4990 A,
Find the fault current passing through relay, Pickup current, PSM of the relay if
the ratio of C.T. is 1000/5.

UldR 532 RA of 532 A2 200% B. | sle2 532 4990 A €U, %) C.T =il

IRNHR 1000/5 €1A dl R4 Hiell UUR Udl sle2 s32, Ulswy 532, R4 «ll
PSM il QLlell.

Explain construction, working and characteristics on R- X plane of Impedance
relay with necessary diagrams,

el WIS[AB) U o(US RAstl Wedl, 51 WA R-X Wel W2
L[R5l ) AHomdl,

OR
List out different types of time characteristics of relays. Also state why IDMT
characteristic is better.
RQ <l (aldy usire(l 216 351218y <l ULEl wetldl. 21l HIE IDMT
lel(RLsdl dy ARl © A UL waLld).

The current setting of over current relay is 100%.If the fault current is 9490 A,
Find the fault current passing through relay, Pickup current, PSM of the relay if
the ratio of C.T. is 1000/1.

UldR 532 RA of 532 A2 100% B. | sle2 532 9490 A €\, %) C.T =il
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IRNHR 1000/1 €1A dl (R4 Hiell UHR Udl sle2 s32, Ulswu 532, R4 «ll
PSM dll 20lell.
Explain carrier current protection with neat diagram. Also explain the functions
of the equipments connected in the systems,
A9 w1s[d AUl8 FRUR 532 UlsUst AHxd). (MM H\SIAGL AUldsi]
otl s ULl UHend),
List out different abnormalities in Power Transformer.
UldR 2l 81HR Hi (Alay AWy HIAd1A) o] ALE] Wetld).
Explain Buchholz relay with a neat drawing.
516 RQ A A9 W 15[d UL YHMd).
11 kV, 5 MVA, 15% reactance star connected alternator protected by merz-
price protection system. At 250 A fault current relay operates. If 12% part of
winding is unprotected then find out the value of earth resistance.
11 kV, 5 MVA, 15% R¥ 521 RIR 59525 W22 Hob-ULSU U2 5st
1 gL y2leld 536 8. 250 A sl s32 U RA »ue Al 8. ol
a1 (=51 of) 1296 @121 A Y[Bldd 1A ) we] 3512y of Heu 20k

OR
List out different types of protection employed for power transformer.
UldR 2l 81HR HI2 s11Rd [l usletl W2 selet ofl Al€] 241,
Explain differential protection of power transformer.
UldR 2l 81HRe] (Ss(euud 2 selel uuextdl.
Show excitation failure protection and Field suppression protection of
alternator with neat sketches.
A WIS(d U AsAITAed FORIR UI25Uel Wl WERAR o (565
yuRlel Yleslel ididl.
Find out breaking capacity, rated symmetrical breaking current and rated
making current of a 3-phase circuit breaker of 400 A, 1000 MVA, 132 kV, 3
seconds.
400 A, 1000 MVA, 132 KV, 3 2595 «ll 3-52 A(52 A5 ofl A(52] &L, S
RIA[259 AA[591 532 wal 325 A[531 532 QA
Define: (1) Arcing Time (2) Restriking Voltage (3) RRRV (4) Total
Breaking Time
clludlfld 520 (1) wIE 2184 (2) RRE2(591 dle2os (3) RRRV (4) &4
ARSI
Explain Abnormalities and faults in Induction Motor.
o5501el HI2AHI AL IRCLAL 1o WIH] 2] Yudl.

OR
Find out breaking capacity, rated symmetrical breaking current and rated
making current of a 3-phase circuit breaker of 100 A, 500 MVA, 66 kV, 3
seconds.
100 A, 500 MVA, 66 kV, 3 2555 <l 3-52 (52 A5 ol Q521 3ARE] , RS
R [256 A5 522 el 325 A[53L 532 Q.
Write different types of isolators and also state the interlocking between
isolator and circuit breaker and its correct operating sequence.
[y usiRell wIoAA2R duil W w122 wa AlB2 As dRel
o2 (591 el Al ARAL U321 $H UL %Rl
Explain Abnormalities and faults in Alternator.
W E2Re122 HI AU RCLAL A WIH] 4] yHodl.
Explain Insulation coordination in detail.
o] A2lst ST-3{\S[AL1st (Aol ctl2 M),
Classify different types of Lightning Arrester and with a neat sketch explain
working of horn gap arrester.
[Alay UsiRetl @l eidl 23222 of A5 5] 1 ey w15(d A1 Elel
Ay 0322 of s1 Yuexdl.,

Explain with a neat drawing working, construction, and advantages of Vacuum
circuit breaker.
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AsYH U5 A5 ol Wil SIA ol sl A 21269 415(d A1) YHod).
OR

Explain the operating principle of lightning arrestor.

qlefe (el W il ARSI Regid ol AHesdl.

Classify various causes of Over Voltages and explain overvoltage due to

Internal Causes.

AR dle2os ofl (dldy $12Q0 o a5 52 WA WidRSs sRRallA ¢la

1R dle% YHowdl.

Explain HVDC circuit breaker with necessary diagrams. Also explain current

zero situation, prevention of restriking and dissipation of stored energy.

o] wLS(d vl Y& HVDC U5 s dHd). 522 HR «il URReld,

R218(591 wesldd el AAlSd Glowl ol (IRl A UL AHomd).
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