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Roll No:-
SEM-V Diploma Exam 2022 (Odd) Supp/Comp.
(Electrical Engineering) (Theory)
[Time: 3 Hours] Switchgear and Protection (2020503C) [Full. Marks: 70|

- All questions are compulsory. (F3ft e Hfeard & )
- Marks are mentioned on the right side of each question. (3@ T 921 & 18 H A R 8)

Group (A) (9 -7)

Q.1 Choose the most suitable answer of the following options. (1%20=20)
(et e ey # gaa ) -
i Which type of the relay represent the phasor difference of two or more similar electrical quantities causes tripping
':‘:x if exceeds the predetermined value

(P ST 1 R 8 FveifYa ae & 10 g ov &) 2 &) @ 37 woe fege AETHT & o e F7
st et SRR s s amar )

(2) Thermal relay (b) Differential relay (c) Over voltage relay (d) Directional relay
(TH fren T (faves Ren (3= drees e (Ramess e
ii. Burden of the protective relay is that power whichi 1s
(Wﬁﬁmmaﬁlﬁﬁ?a‘f-a

/-fﬂ‘R'c'qTJired to operate the circuit breaker (T FA=Se® I Helferd FA & faT 3aEs §)
(b) Consumed by the circuit of relay (R &% oftqy ganT @ad & TaT §)
(c) Developed by the circuit relay (afray e ganr oqIed BT 8)

(d) None of the above (378 & 1S ofr 718
If the fault current is 5000 A, then for relay having plug setting 125 % and the CT ratio is 400: 5, The plug setting

multiplier is

(TfE Blee URT 5000 A &, 2 core BfEar arey Rt & fAT 125% R CT Jeara 400:5 ¥, aa oo afgar

AT 1)
(a) 4 /(l‘-)'ﬁ" (c) 8 %{’

iv. Buchholz relay is@'ﬂ'lr_\rf R

iii.

(a) Installed inside the breaker connecting transformer with generator

o :mtmmﬁmﬁmmﬁmmmh

(b) Located on the top of conservator tank
(et ¥ & ST A Fare)
_lc) Connected in the pipe connecting main tank of transformer and conservator
(RO 3R FoET & G P Sl AT T A I EHTB)
(d) The part of the circuit breaker installed near to the transformer

tuﬁ;zmﬂfufemnﬂvnﬁ?ammmﬁaﬁmh
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g ﬁﬁf,iifél;iﬁiﬁiﬂ?éii‘ﬁifi?&ﬁﬁi’; O Ganomer s e e rrmer: T CT secondary conesion i
(mmmtﬁ-mwmﬂmmﬁ,mﬁ?ﬁmmmmﬁﬁﬁ
& ¥ S7era R v gy
(a) delta- star (b) Star — delta (c) star- star (d) delta- delta
(3TTT- TR ~ (®R - ¥ (¥R - ¥R (3%eT- Twe)
Vi,

Which type of relay is used for protection of motors against overload

(m#mﬁﬁwtﬁwﬁmm#ﬂﬁwmﬁmmh)
(a) Buchholz Relay

(b) Thermal relay (c) Impedance relay Wmial relay
(@ e (e Tl (srferamer fen (fd¥eas fren

vii. If the fault occur near the impedance (distance) relay, The V/I ratio will be

(Tt 2 srferarer ) Rt 3 ar ghar &, 2 Vi1 3egarar gam)
(2) Constant for all the distances (T3 gRIT & AT var wAwT)

"g)__Lower than that of if fault occur away from the relay (3 S R & gL g at a7 3Ed FA g

(c) Higher than that of if fault occur away from the relay (77 Rer & &Y 2w grefr ar ag 38w HfUw g
(d) None of the above (38 & F1$ 37 7gh)

viii. Translay Scheme is
(T2 JOTTeY &)
_M)Eﬁr/rc;t balance system (ﬁﬂ:ﬂﬂ' 31Ky} FT‘-IQFI'FI' qoTTa)

(c) Power balance system(21/@d H@F{H HoTTel)
(b) Voltage balance system (@t FF‘{:?F{ HUTTe)

(d) Frequency balance system( STTQ‘_I?:H F@Fﬁf SOTTe)
ix The use of high speed circuit breaker is to
(g aifey afray fa<=des &1 3Tt
(a) Reduce the short circuit current (F-T%‘ Oy FE A FH FA & v grar %’)
(biPecrease the system stability (YOIl fEITAT 7 #ta & fATgrar )
(¢) Improve the system stability (WOl fEuTar & JUR e & AT grar £
(d) Increase the short circuit current (F-I'E -giay 4y T F AT grar )

o % Which type of circuit breaker is generally used in railways applications

(e 31t & HAAR 9T e ST & TR fredes 1 3T R ST )
(a) Low oil circuit breaker (F# der aitqy edca) (c) SF; circuit breaker (SF, 99y faedes)
(b) Bulk oil circuit breaker (3ft& o1 a9y fRAsdea) Jdy=Air blast circuit breaker (TIX saTHe IRIY faTics)

A 10kVA 400 V200 V single phase transformer with 10
(10% STETET & 12 UF 10 KVA, 400 V/200 V Tara

(b) 150 A

xi. % impedance draw a short circuit current of —
Felr, IR &g aigy urrdard )
(c)350 A (1250 A

(a) 50 A
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xii.  The symmetrical components are used in the fault analysis because

{z\wﬁ!ﬂﬂmﬁmﬁHmﬁmmﬁmmkmﬁn

(2) The number of equations becomes smaller (ERYERoTt i TEAT HH g1 ST §)
(b) The sequence networks do not have mutual coupling (3efshH Aead F URFINS giAd A EATE)
)na’ﬁ‘qucncc networks are mutually coupled {Hﬂw ATaeh TER ﬂﬁ‘ﬂﬁ' 3]

(d) Results are required in terms of symmetrical components (AT Tea! & Te3 # TRUTH HaTF §)

xiii. For a given base voltage and base volt amperes, the per unit impedance value of an element is X.
The per unit impedance value of this element when the voltage and volt amperes bases are both doubled will be

i%ﬁﬁvmwmmmmwmt*ﬁw.waﬁﬁnﬁuﬁfmmxh o dreea AR
S TFRR & aﬁﬁmmﬁmmﬁwaﬁﬂqﬁrmﬁqﬁmm .............. ghm

(2) 0.5X (b) X () 2X )gyax

Xiv. The circuit breaker usually operate under

TRy fA=deE WHAR WHHA FA )

(a) Steadv short circuit current (R e Ry Umm)

(b) sub transient state of short circuit current (& afRay 4wy 1 39 &fors feufen
{5 mansient siate of short circuit current (F7¥] gy ey dr &t Rt

(d) Both 1 and 2 (373 (@) &+

xv.  The material used for fuse must have
(Fgst & FRC G WA A @ A1)
(a) Low melting point and high specific resistance (%5 T 1R 3T faftee afae
{5+ ow melting point and low specific resistance (FH TeTE & fAafte gfade)
(¢) High melting point and low specific resistance (3= o fag 3R F# fafirse gfa)
(d) High melting point and low conductivity (3= T g HR FA ardsan

Vi The making current of circuit breaker is normally specified in terms of
ofray Froaea &1 AT U\ &9 | fafdse e st i)
(2) Average value (b) RMS value (c) Peak value ¢d) All of the above
o EEEe) ' (W UATH AF) (3TUTR ATA) (IR T3
xvil. Isolator used for disconnect a circuil
(e TRay #) EwaRd &1 ¥ AU gEAATe BT ST arell HTEHRTeE)
)’41 full load (b) When line is energized (¢) No load (d) Any of these
(O {IT 90) (7@ wrgd afwa &) (@& WX T8 (FTH A HS

gviii.  The resistance of an electric arc can be increased by
cwuﬁwmwmmmwmmg-”
(a) Increasing the concentration of ionized partic les (HTATAA &t} $ FigaT agTH)
(b) Reducing the arc length (Frarh &1 ward &7 F+F)
plitting the arc (e & Fnfora &1 &)
(d) Increasing the arc cross section (TR & Iy 1T Y qGTHV)
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Xix. An efficient & well designed protective relaying should have

(T T 3R 3o 708 & Romser i a18 ammeanas A e AR
(a) good selectivity and reliability (3ol T TeREaT 3T fareawsaam
(b) economy and simplicity (F&aT R w1

AeHEh speed and selectivity (329 71T 3R TawTeHR)
(d) All of the above (IURYerd T

XX, Series reactors are used for
(Aoft Ruaret &1 vt v smar )
(2) Improve the transmission efficiency (HTUT &THAT & ﬂﬂﬁ@

(b) Improve the power factor of power system (21fFe qomrel & erfbe aqorer & FUR &)
(¢) Improve the voltage regulation (3¢ RfFTAa & Jur 3@

_AdLBring down the fault level within the capacity of the switchgear (Ple€ FaX FI RIaIRR #T eTAAT & M AT T3 &

~,
Group (B) (Z9 -#)
Q.2 Discuss the principle of symmetrical components. Write the necessary equations to convert the phase 1
/mﬁn)ej into the sum of symmetrical components,

(EATAT Tt  ReTa W aot #3) B At gAfE gewt & o & oiafi = v
HraTs FAEOT fAfan)

OR (372ram)
Convert 2 ohm into per unit value for 11 kV and | MVA base system. 4
(11 kV 3 1 MVA 3@ JoTrelt & v 2 31 &1 widr afee A age)

Q.3 ain the following with reference to Circuit Breaker: 4

(2) Restriking voltage (b) Making Current capacity
(afroy faedes & Fedt 7 farafaf@a fraarsar wt
(@) RegrgfRar ateest () AR faega urr araam)

OR (3ram)
In 132 kV system, the phase to neutral capacitance is 0.0023 uF and inductance is 6 H. calculate the 4
voitage that appear across contact of circuit breaker if the magnetizing current of 7A is interrupted.
Assume all the inductive energy is transferred to capacitance.
(132 kV e &, &3 & 7z a &1 HAREW 0,0023 uF & R 399 6 H ¥ et oA L
S Bfde 6T & wad # R a1 § 3R 74 = HAvrerstin s R A A1 o i @l o
Tt FfREH A ruAraRa g s & 1)
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Q.4 Draw the block dia

gram of Microprocessor based over current relays and list some advantages and
limitations of it.

(Wmmwmmwmmmmm@mmmm
1)
OR (3ryam)

ve relaying.

(Wmﬁwmmwaiﬁﬁn

Q./‘j?;t are the limitations found in the simple differential protection of a transformer? How they are
vercome?

(mﬁm%ﬁmﬂwﬁw&mmmmﬁéﬁwﬁwwm?ﬂ

Discuss the fundamental requirements of protecti

OR (3ryam)

tion of alternator.

(mata-mmmmmmmmﬁﬁvn

yaﬁ way a distance relay is superior to overcurrent relay for the protection of transmission line.

mﬁwmﬁwa:ﬁmﬁmm#qhﬁﬁ,mﬁagawﬁaﬂmm%n
OR (3r9am)

various methods of are extinction in a circuit breaker.

(qﬁwmﬁﬁm};ﬁerﬁmmmﬁﬁ@mﬁﬁlﬁﬁmﬂﬁwh

Describe with neat diagram the earth fault protec

Explain the

Group (C) (9 - ¥

Q.7 E lmfﬁﬁ’c’t;:f:; of Merz-Price protection of alternator with a neat diagram during normal load,
Amal fault and internal fault condition.

(FTHTT HIY, AE arT 3R AR 219 6 Reufar & aer wawe 3@ & ar sreetatex & 7f. osa

HLBIOT & HIFARTOT T egT&TT FY1)
OR (37yan)

: T
Describe with neat diagram the construction and working of Buchholz relay. What are its limitations?

(FETeS e & wrae 3R FrivoTe 7 Faoo T & 1Y auia S| z5h A Fa7d2)

. ced
Q.8 D;w working principle of an induction relay and also derive an expression for the torque produ
1t

/ﬁwmmammmwﬁmmmmﬁﬁmmmw)

OR (31yam) -
] : : i how the tripping
What are the various components of a protection system? Explain with neat diagram P
action of circuit breaker produced during fault.

(Teh TRETT JUTTeY & Fafdyest ee a7 &2 T T & 61y earear it 6 Hice & SR TRey Ao
A R i S seweT AT & D)
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Q.g I}iSCHSS the constructi worki r rn
- ion and wo kmg of High ru turin i id i i
‘//.. List i | ; X ‘ B P g capacity ca EE (HRC) fuse with a neat dlagram. 6

(P 1R 1 HeT0a & 3 foraiger aravam are Fifer (HRC) wt & Fysior i ol o aref

Y| $HS aH FUT grferat v )
OR (394

Describe the construction and working and application of SFy circuit breaker with a neat diagram. 6

:srﬁqﬁwﬁma;ﬁmwmmmmﬁmmmmtmmm)

Q.10 Describe the method of protection of bus bar by differential relaying. What are the limitation of this method 6
and to what extent these can be overcome.

@Wﬁﬂﬁ@mmmﬁwﬁﬁﬁwmﬁlwmﬁﬁmw?mﬁﬁmﬁ

& g T s Ewar g )
OR (3rgan)

Expl;in the working principle of distance relay. Show how three distance relays can be connected to 6
provide equally sensitive protection against 3 phase and phase to phase faults.

(FSvcw et & i e Y e | R ok P 3R Sr & vt & 2t & R et &9
HAZANS JO&T e 7 & v A g R s srasa 1)

Q.11 Write a short notes on - 6

(a) Overload protection of motor
(b) Operation of MCCB

(T 2 Y wférea feroaforaT forer
(31 AYET FT HTOHT HIEfoT

@) URHET H FaGrei=)

OR (3reram)
(a) Types of Isolators ;
(b) Need of Directional relay

() FEEEeH & 9K
(&) remers frer 1 3raegsan
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