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GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Name: Switchgear & Protection

Time: 10:30 AM TO 01:00 PM

Instructions:

1.

2
3.
4.
5

Q1 (3
Ul (M)
(b)

(&)

(©)
(5)

(©)
(s)

Q2 (a

U2 ()
(b)

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.

Question

Develop general arrangement of Numerical Relay in protection
system.

Ul2selel RieHui YRR se RAs(] AUl cudel] (dsldl

Explain: Current Graded Protection for Parallel feeder protection

AHosl: UMidR §1S2 M2 Current Graded protection ¥ed).

Explain SCADA & IEC61850 protocol in protection system.

Yl2 521l [M2HH | SCADA o) IEC61850 121516 yHox1dll.

OR
Explain: Optical CT with neat sketch and give its applications.

UM JES 35U A1 W[ 54 ]2l A4 Aeil W[ hue
W)

Define: Back up protection and list its types.

G5 VIR SUel cAlUALRld 530 el dell USIR] Guil.

Current setting of over current relay is 150% and time setting
multiplier is 0.8. Supply is given to relay by 500/5 CT. If value of
the fault current is 3750 A then find a) pick up current b) PSM
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AR 532 RAs] 532 A1 150% & 34l TMS 0.8 & .RAA 500/5
CT GIRL A UM w1d B. %] sl€2 5220, YR 3750 A €1y

dl 211t a) [Us ¥y 532 b) PSM

Explain Mho Relay with its characteristics

Mho 39 deil G1&1(RLSd 1A 418 YHox1d)

OR

List different types of faults occurs in power system with its
percentage.

Uld? (eHHi (aldy uslR «il edl sle2 251d1R] U1 dudl.

Interpret carrier current protection.
3RUR 532 U2 5Uet o welelest 53

Explain: Impedance Relay with its characteristics

A1) oS R deil dlai(BLsd ) 418
Define function of Pressure relief valve with sketch.

By U1 V2R Adls dleds] 513 culuALRld 5.

Explain Class A, Class B and Class C protection for generator.

ofei322 HIS cldl A, dld] B u4el 9] C 281l UHextdl.

Explain Buchholz Relay protection with neat sketch.

YUS v115(d 418 Buchholz Relay V2521wl HHos1Al.
OR

Define function of Oil surge relay with sketch.
Yels wLs(d UL N od U RA] 51 culuAlRid 5.

Explain restricted earth fault protection of transformer.

2lodslHRe] R2152S wel sl R s2lel UHoxtdl.
Explain Induction motor protection chart.

89e5521el H122 U 252el U1S YHoulc.

Explain differential protection for alternator.
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W€ 22 H [ differential protection YHoy1dl).

Interpret merz price protection system for power transformer.

UldR 2l s1HR HI2 Bob Uled Ul selel (ReHs] weleest 5.

Explain SF6 circuit breaker With neat sketch.
SF6 (52 615 YIS 33U 18 UHo1d).
OR

Explain Over current protection for alternator.
U €312 HL2 Over current V12$9lel YHldll.

Interpret Nitrogen injection fire protection system for power
transformer.

UldR 2lod S1HR HI2 o165 21080t So8521st §1UR U2 5ot (A 2eHs]

AUEEEER]
Explain vacuum circuit breaker With neat sketch.

AsYH U5 A5 YeUS TyU A1 YHoMA).

Ratings of 3 Phase circuit breaker are 1200A, 1500 MV A, 33KV
Then find 1) symmetrical breaking current 2) making current.

335 U5 Bl sed] 3391 12004, 1500MVA 33KV & ] 1)
AUHLBL 6591 532 2) (591 s32 2Ll

Explain Insulation Co-ordination

oA 2ol S1-3\(SAQUel YHd)

Explain HVDC circuit breaker with sketch.
HVDC (52 Q52 33y 418 HHo1d).
OR

Interpret Interlocking between Isolator, C.B, & Earth switch. Give
sequence of operation for open and close the circuit.

21941823, CB A wel 2f|Y 4 ye26) [591e] welelest 5.
A5 wilddl wa oy 5L HIR «1) sH w14
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List different types of lightning arrestor and explain any one.

[alcle uslRell dlefe(eio] 12220l] ULE] wetld] vl S1E5UBL
V) 5o YHowlcll.

Explain Air circuit breaker with sketch.

W2 U52 G5 WY U8 ¥H1d).
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Diploma Engineering - SEMESTER — 5 (NEW) —- EXAMINATION — Winter-2024

Subject Code: 4350901

Subject Name: Switchgear & Protection

Time: 10:30 AM TO 01:00 PM

Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.
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Write the consequences of fault and state the types of faults in
overhead lines.

sl2ell URWIHL dul Aal 3dRES dlpelHi sle2edl usll
os3lLd).

Explain carrier current protection of transmission lines with block
diagram.
2letHlelel dlets] 53U S22 Uleslel vdls  SIUIAM Ale
Y1),

Draw the schematic diagram of a numerical relay and briefly
describe the functions of its various components.

YN71se Q) BN SIUIAM €121 A A(8HUI detl (aldy
eleSlo 51 drld).
OR

Draw and explain the optical current transformer and write its
advantages.

L5 522 2leUs1HR €131 Uuostdl 4 dell slUEl) quil.

Draw and explain circulating current protection for busbar.

WUMIR HI2s] HRYA2[IL 522 Ules2et £13]a yudl.
State and explain the limita‘_tions of overcurrent protection.
wld522 Ul s2olell HUle ] AlLd) o Ml

Explain the construction and working of Mho type distance relay.
Draw and explain its characteristic on R-X diagram.
18l UsIRell Sl el el WA 1] - R-X SIAAM
UR defl dlei(BLsdiuil €l2] wa Auidl.

OR
Draw and explain non directional current graded protection system
for feeder.
512 HI2efl ollel SIURS2AAE $32 ASS Ulesel Al el

UHoMAL
Explain protection of parallel feeders using directional over current
relay.
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UHdl,
Explain the construction and working of reactance type distance
relay. Draw and explain its characteristic on R-X diagram.

AW 520y USIReL Slreed 2Qeil WUedl wWa S dHomd). R-X
SIRAAM U defl dlai(@Isd Il £12] 44el yHexdl.

Describe the construction and working of Buchholz relay with
diagram. ; ;
05160 Q0] Uetl Wal 1A 21gld AUl agld).

Explain negative phase sequence protection of alternator against
unbalanced load.

WAN QRS G1S AN wWlee12Rq] A921d §82 Alsded Ul s2lel

Auox1d).

Explain the features of numerical differential relay and state its
advantages.

N3 se Sleeelue laell qaiRll Auodl Wal dell §lUE1A]

%Ll

OR
Describe the percentage biased differential relay for transformer
protection with neat diagram.

2l S1HReL U2 S52el HIRel UMY WIUS 1A ey u1g(d
A1 aeld).

Explain the protection against failure of alternator excitation with
diagram.

U201l W5t $OER Ul UlesAel Higld 11
HUHCl.

Explain the nitrogen injection fire protection system for power
transformer.

UldR 2l s1HR HIRe{l olledlogel §e852lst 1R W2 52Ue (HeH
Ul

Describe the construction and working of thyrite type arrester with
neat diagram.

L2182 USIRe1l W2R0l] Uil WA SI1A A1g(d A1 dLld).
Describe construction and working of cross blast air circuit breaker
with diagram.

S1 0d 22 AR U812 Blsell AL A s1A wLgld 418 auid).

State and explain the abnormalities and faults occurring in alternator.

vile2e12H i Acll WowfIHIE]E] e slee LAl wel YA,
OR

Explain construction and working of horn gap type lightening

arrester with neat diagram.

Slof AU UsIRell dlepes{lol 2322(] Uil WA s1d wL5(d UL

UHedl,
Explain high resistance interruption of arc in circuit breaker.

U512 GISHL wLSe] G UldR1Y B2l YHNldl,

State and explain the abnormalities and faults occurring in three
phase induction motor.
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ol 3 8e552Uet Hl2H| ]l WouealHid]2] wia sle2 oalld) w1
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Write a short note on surge absorber.

U W01 U & 5eilel qull,

Explain the following terms with reference to circuit breaker

1) Restriking voltage 2) RRRV 3) Recovery voltage 4) Active
Recovery voltage.

Sle Aseetl el oAl uelol cuAl Uuendl. 1)
1851l dle29y 2) RRRV 3) 31sdil dle 4) 1slld Isail
dleoy.

Draw and explain the construction and working of vacuum circuit
breaker and state its advantages and applications.

Ay ASle Asell Wetl WA s1A el Yuosdl 1el dsil

SIUE1) 3el GUALIN %Ll
OR
Write a short note on insulation co-ordination.
9oy A2lst S\SIARLet UR &5eile U,
Explain the circuit breakers used for HVDC systems.

HVDC (A2H HI2 duRldl u5le !ls uuosdl.
Draw and explain the construction and working of SF6 circuit
breaker and state its advantages and applications.

SF6 USle Bl Well WA s A Yuodl wal dell
S1AE1A] ol GUALLL QL.
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Time: 10:30 AM TO 01:00 PM

Instructions:
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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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Define the following term with respect to the protective relays. (i) over
reach (ii) Operating value (iii) Error

W2(52d RAeL Aee{Hi oflAell 20t AlLALRIA 5. (§) il (i)
AR (a1 A&y (iii) %42l

Explain the abnormal conditions of power system.

Ul [AeH ol 2111126l (Re1(dud] yHestdl.

List types of distance relay and Explain Impedance relay with diagram.

Slesd RAstl UslRefl YR csildl M His(d Ale vussy R4
Y1),

OR
Explain with diagram carrier current protection scheme for transmission

lines.

2let(Helel dlgel Ul 53U 522 uleselel Alwell wisld Al
Yl

Compare between current transformer and potential transformer.

532 2leus1HR e UI2-20lud 218142 4 AW HEI 530,

Explain Non-direction current graded over current protection for
protection of transmission line.

2lod{1Q1t Elgetoll U2 50et HIE ol ollo SIOS2Ued 522 ASS WldR
532 Wl slel ¥l qudl.

Explain circulating current protection for transmission line with

diagram.

2l (Helet Elgel HIe HR&YASIDL 532 Uleslel 1 15[d 412 qH1d).
OR

Compare between protective transformer and instrument transformer.

2520 2let S1HR A Bogilod 2l S1HR A2 UWIHE 53,

Explain non-directional time graded over current protection system for
protection of transmission line.
2le{llel El®eisl Ul slel HI2 il ollel SIOSRAAE 218H ASS wldR
532 Ul252let {12 yuondl.

Explain voltage balance type protection for transmission line with
diagram.
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2l [HRlel dloel I dley WA UslRe] Uleslsl wisld A1

Uudl,
Explain Winding Temperature Indicator (WTI) used for protection of
transformer.

2l SRl &G HI2 dURldl dIs(e5dl 23U (=S¥ (WTI)
AHod),

List out and Explain Abnormalities and faults occurring in Motor.
Hl2H [ Al w1 1RR1AL el WAL ALEL tdetlal] e Aol
Explain working of buchholz relay with diagram.
W 5ley RAs] 1 w15 UL8 YHosd).

OR
Explain Oil Temperature Indicator (OTI) used for protection of
transformer.

28Rl 281l HI2 duRldl ulge 21U S[+5322 (0TI

UHedl,
Explain negative phase sequence protection against unbalanced loading
of Alternator.

W20l HAd(Ad @S AR AAN2ld Fox Hlsder Ulesele
HYHdl.

Explain Merz price protection for power transformers with diagram.
UldR 2ledS1HU HIS Hod ULy A&l 15(d U1 Yuexdl,

Explain the operating principle of lightning arrestor.

qlefe (a9l Weetl HIUR (2L Riegical AHmdl.

Explain resistance switching in Circuit breaker.

Al5e AsMi uldy RaRidl yuomd.

Draw and explain restricted earth fault protection for alternator.

w222 HIR 22152 el Ul s2lel €12 wal yuexd).

OR
Explain insulation co-ordination.

o)A 2Uet 51-1) (SAQAel UML)

Explain low resistance interruption of arc current in circuit breaker.

Ul5e AU vLS S22 dl UldAe Healel YHox1d).

List out & describe abnormalities occurring in alternator in detail.

w241 Udl WAIMRYIALRAAL YLE] elotld) 4 def ([ddlddlR
aARlet SR,
Explain working of horn gap arrester with diagram.

15(d A1 el AU W32220] S1H UM,
Compare Isolator and Circuit breaker.
ALoAAR 1 (52 Bseil el 52
Explain working of Vacuum circuit breaker with diagram.
AsYH U(5e Ase] 514 wL5(d UL& YHosd).

OR
Explain working of sphere gap arrester with diagram.
[R6U2 AU W29 S1H LS [l AL8 AHodl.
Compare Fuse and Circuit breaker.
S v Y52 A5ef] YW MBI 53
Explain working of SF6 circuit breaker with Diagram.
u15(d 418 SF6 Ul5e A sl SIH13] yHomd).
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