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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

Instructions:
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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.

(@
()
(b)

()

(©)
(%)

(©)

(%)

(@

)

(b)

(“)

(©
(%)

()

(b)

()

Define: (1) Characteristic Quantity (2) Resetting Ratio (3) PSM
LRl 52 (1) 33522 Res sdll=2] (2) AL 211 (3) PSM

Apply Directional over current protection using balance beam relay with a neat
sketch.

A9 A I5(d A1 AQeyS oflH R4 o) GULIL s3] SINRSRAAG AR 532
2 sele eolldl.
Explain Optical Current Transformer and state its application and advantages.
|5 532 21511 UM w dofl A [EB2Ust WA 1ALl sl
OR
1. Compare (with four points on either side) Instrument Transformer and
Protective Transformer.

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

1. Sogied 2leslR e UIRs2ld Lol (vl oligell  UR UlEee
A8 yuMel 53,

2. W AIS(d A1 UldR [[eH deQHi Haeyd (2Gat dEe yued).
List out different types of distance relays and state which relay suits for
protection of short, medium, long transmission line.

(QGH UsIRell (5223t RA-Al ALE] chotidl 24A UL S 56 [ 28|, Heuy,
qio{l 2l MLt @ISl oil QL UL AU B,

The current setting of over current relay is 200%.If 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.

ldR 532 R4 of 532 A2 200% B. %] S 532 4990 A €, %) C.T il
ARNHR 1000/5 1A dl R4 Hiell UHR Udl sle2 s32, Ulswy 532, R4 «ll
PSM dl 2lldl.

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
T IEENTRMEI IR

OR
List out different types of time characteristics of relays. Also state why IDMT
characteristic is better.

RQ ol (alau usiRedl el 3352215 ofl ULE]L Waild). QUL HI2 IDMT
dlel(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 522 RA of 532 A2 100% B. %] sle2 532 9490 A €U, %) C.T =il
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ARNHR 1000/1 €14 dl R4 Hiell UHR Udl sle2 s32, Ulswy 532, R4 «ll
PSM dl 2lldl.
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 AHd). (MM HISIAGL AUldsi]
ol sl UGl yuedl.
List out different abnormalities in Power Transformer.
UldR 2l 81HR Hi (Alay Wy ML) o] ALE] Wetldl.
Explain Buchholz relay with a neat drawing.
516 RQ A A9 W15[d AUL8 YUl
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% R4 RIR 5§55 weA2R M-l W25lel
i gL y2leld 536 8. 250 A sl s32 U RA »ue Al B, %l
L[5 of) 12% @12 W Y[Bld S\ ] 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 AlE] 241,
Explain differential protection of power transformer.
UldR 2l slHRe] (Ss(euud V2 selel uuestdl.
Show excitation failure protection and Field suppression protection of
alternator with neat sketches.
A W1S(d U AsAITAd FORIR UI25Uel Wl WERAR o (565
ANLLel Ul SRlet vidLdll.
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 A55 el 3-32 AUl52 A5 «fl al(531 gfudl, 25
RIA[259 AA[591 532 wal 325 A[531 532 QA
Define: (1) Arcing Time (2) Restriking Voltage (3) RRRV (4) Total
Breaking Time
uAlRld 5: (1) wLEA 2161 (2) RR2(591 412 (3) RRRV (4) §4
AR R
Explain Abnormalities and faults in Induction Motor.
o5521et HI2AH | WAHIRQUAL 4ol W] 21 dHedl.

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, 3 255 oil 3-32 U5 Q52 ol Q51 3UR[S], 32
RIA[256 A[59] 532 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.

[Afag usiel wpAldeR dull ua wpAdR W U5 Bs del
8261 (59] 2ol dell AL 2U(321 51 ULl %Ll

Explain Abnormalities and faults in Alternator.

€222 HI AUHIRUAL el LiH] ] HHostdl,

Explain Insulation coordination in detail.

9oy Q2lel ST-3{\S[ALLe [AolddlR AHMd).

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] e ey w15(d A1 Elel

Ay 0322 of 51 Yuexdl,
Explain with a neat drawing working, construction, and advantages of Vacuum
circuit breaker.
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AsYH U5 A5 oll Well, SIA ol sl A 21289 415([dl A1) YHod).
OR

Explain the operating principle of lightning arrestor.

qlefe (el W il ARSI Regid ol AHemdl.

Classify various causes of Over Voltages and explain overvoltage due to

Internal Causes.

AR dle2os oil (dldy $12Q0 o a5 52 WA WidRS skl ¢la
R dleoy quexdl.

Explain HVDC circuit breaker with necessary diagrams. Also explain current
zero situation, prevention of restriking and dissipation of stored energy.

o] wLsld v A& HVDC ul5e o}lsa AHdl. 532 Bl «il uRRa(d,
R218(591 weslag wa AAlSd Bl «il [A1d 1L a UL HqHexd),
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Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering —- SEMESTER — 5 (NEW) - EXAMINATION - Summer-2024

Subject Code: 4350901 Date: 16-05-2024
Subject Name: Switchgear & Protection
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.
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Q.1 (a) State classification of Protection of Line/Feeder. 03
Usll () Aleel/slsell W2 seAele adflswl 52, 03
(b) Compare between Isolators and Circuit breaker. 04
(@) w1oAAR WA A5 s a AW MR 2. ¥
(¢) Explain Optical Current Transformer and state its application and 07
advantages.
(5) vlftesd 522 2l slHR AHostd) el dsfl A MDAt waA slAEL 09
OR
(c) Explain Basic Elements of Protective system and State Desired 07

functional characteristics of protection system.

(5)  UlesUsi AU ol HNHd ded] AL Ao Uleselst AU sl 09
ORed s1ulcs dlel(B1sd i) 2saLld)..

Q.2 (a) State the necessity of backup protection and classify the backup 03

protection.
Usl2 () AsHY Yl sueloil wW1dUsdl lldl ol AsHY UlsUsdsi 03
CEIEREERE
(b) Explain the non-directional time graded protection system for feeder. 04
(W) SIS UL ollel-SIUSAAE 2L8H ASS UlesUel [R1eH UMl oY
(c) Explain Negative phase sequence relay protection for detection of 07

broken conductor in transmission line.
(5) 2led[Hlel dlgetti dedl 555224 lludl Hle Ad2ld 6% R4 09
Yl2s2lel vHoylcll.

OR
Q.2 (a) Compare Instrument transformer and Protective transformer. 03
Usl2 1) 9w 2l SR A UlR(5ed 2leslHRell AuwHl] 530, 03
(b) Explain the directional time graded protection system for feeder. 04
(W) SIS UL SIUSAE 21eH ASS UlesUet (1M AHd), oY
(c) Explain construction and working of Mho type distance relay. Draw 07

and explain its characteristics on R-X diagram.
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18] USIRetl [Se2eRl RAeA] Uetl wa) $14 YU, R-X SIAIAIMH

U Adefl dlei(@scladl €121 24 uHdl.

Draw Nitrogen Injection Fire Protection System (NIFPS) for power
transformer and indicate each Part of it.

UldR 2leU81HR HI2 wllRlosel SoB52Ust 1A Ul2s2lel [
(NIFPS) €121 3l defl €35 #1191 yUd).

Explain parallel feeder protection with directional relay.
SIUR52UAE R A18 UHIdR 5152 Ul sUet AHoMAl,

Explain Buchholz relay protection for transformer with neat diagram
and state advantages, disadvantages and limitation of Buchholz
relay.

214 E1HR HIR wsTes RA Ml selel 2y w15(d A18) Yyl

) 64STE» RQ oll SLAEL, AS1UEL el HATE 1) 2 lLd),

OR
Explain Restricted Earth fault protection of power transformer with
neat diagram.

UldR 2lsdslHe] RE1ses wel sleg U2 5ot R SIUIAM
18 Huendl.

Explain circulating current protection for transmission line.
2l [HRlel dleye Ui YAl 532 Uleslst 4utdl.

State difficulties in using Merz-Price protection of transformer and
explain percentage biased differential relay protection for
transformer.

214 E1HR HI2 Hb-ULSYH UlR5Ustell GUALL 52cil dwid A idd]
Hoxelad] oRlld] W 2leuslHR HI2 uddes oiius (Ss(e21ug
RA vl sl 1uxdl,

Explain Thyrite type lightning arrester.
2 [E521E52 USIRe] dleSe (a1l A3 Ul
List types of Abnormalities and Faults occurring in Alternator.
w242 Uddl WAMRCIAL A sle2d «il USR] UlEl
Weilcll,
Explain Reverse Power Protection of Alternator with neat diagram.
2R 15[ A1 A2 25] R UldR W2 52Ut YHd).

OR
Explain construction and working of surge absorber with neat
diagram.
269 15[ UL UK VoA of] Uil vial 513 yHd).
List types of Abnormalities and Faults occurring in Induction Motor
§o5520el HI2MI Ul AUIHRUAL 2o le2Y il USIRIeAl UIEL
Woild).
Explain Inter-turn fault in Alternator having Multi-turn stator
winding with neat diagram.
2R 1S[d AR HCe-2of R2R dIHSIIL HRddl wWeRA2MU|
pe2-2o §le2 YU,

Explain Insulation coordination.

o)A 2ol S1S[AQLel AHxA).

Classify types of circuit breaker based on Actuating medium,
interrupting medium, installation and external design.
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A (30 (HlsuM, v [MlsuH, ©e1del wa

A s [SHIoelal MR UlBe A5l Uslle] adsaL 52,
Define Making and Breaking Capacity of Circuit Breaker and
explain SF6 Circuit breaker with neat diagram.

U5 A5l AlE3 A Q591 FURE] cUlUALRIA $2) 44 SF6

Al52 Bl xARE SIAAMH A1 yHdl,
OR
Explain overvoltage due to Internal Causes.

AidRs 1201l 68 vladlees YHxidl.
Describe operation sequence of interlocking between Isolators,
Circuit breaker and Earthing Switch.

AULOUA2R, A2 W52 W (I Ray 9 ge2dl (51611

B{UR2lst sHs} Alet 52,
Define Recovery voltage and RRRV of Circuit Breaker and Explain
Vacuum Circuit Breaker with neat diagram.

U5 A5l R5c3] AL Wl AR IR AVA LRl 530
uel AYH U(5e G5 29 SIAIAM UL YHoxtd).
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