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SWITCHGEAR & PROTECTION

i g fi7 ) [FAftrehaw 37 : 70
Time allowed : Three Hours| [Maximum Marks : 70
P () ¥ a8, 9 4 @ fr aR & I G |
Note : Question No. 1 is compulsory, answer any FOUR questions from the remaining.
(ii) TR T F G} 5T ) FHAAR T GTY EF B |
Solve all parts of a question consecutively together.
(iii) % 597 1 79 78 & I Fifd |
Start each question on fresh page.
(iv) 27 ST A 37 817 %) et 7 FE dgare & A 8 |

Only English version is valid in case of difference in both the languages.

L (1) e e oy o E R d g gnft

(a) IEmfEa (b) wHfa

(c) I (d) I H F HIE TEI
When all three phases are short circuited fault currents will be
(a) Asymmetrical (b) Symmetrical

(¢) Zero (d) None of the above

) wifE vgf # sl @ o &
(a) g TR 4w i i @ & fore
(b) g IR UTT B TGH o fer
(c) Y IRGY UT I T & o
(d) IoE H A HIE T

In power system reactors are used to
(a) Control short circuit current (b) Increase short circuit current
(c) Stop short circuit current (d) None of the above

(3) et gt someht < farg A SfETA 20% R A base KVA, 10,000 &, @ =g
qftae kVA &

(@ 10MVA (b) 20MVA (¢ 50 MVA (d) 60MVA

In a power system of the reactance upto fault point is 20% and base kVA is
10,000: the short circuit kVA will be —

(a 10MVA (b) 20MVA (o) 50 MVA (d) 60MVA

(1of 8) P.T.O.
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&g g9y kVA g1 2
: 100 100
(a) IMURKVA x5 = (b) fauffE kVA x o
HYR kVA fauff@E kva =
©)  Fuffacva < 100 @ FreRvA
Short circuit kVA is —
100 100
(a) Base kVA x Yox (b) Rated kVA x Oox
Base kVA Rated kVA
(©)  Rated kva * 100 (@ Base kva X 100

wgfera frevefta womeft & sEomers aut 9= 3T ST % oE B R
(a) ¥HM (b) = (c) Tr= (d) 378 3 &g 7E

In a balanced three phase system the value of negative and zero sequence
current is
(a) Equal (b) Zero (c) Different (d) None of these

HTRE *a* Foreht wfeem =6t amrrefar fm 3 sren 2
(a) 90°® (b) 120°&  (c) 180°F (d) 360°%
Operator ‘a’ rotates any vector in anticlockwise direction by

(a) 90° (b) 120° (c) 180° (d) 360°
e gt B

(@ l+a+a?=0 (b) a+a?=]

() 1+a’=0 (d) 390 H § H1E TE
Correct equation is

(@ 1+a+a?=0 (b) a+a’=]

() 1+a3=0 (d) None of the above
[ T YR AR Bt R Wy g 2

(0 L-G @) L-1 (¢©) L-L-G (d) wHaAFETE

Zero sequence current is absent when fault is
(@ L-G (b) L-L (¢) L-L-G (d) None ofthese

HRC W & e 311 7u1 if=m ar Y1 3 weg %1 e e &

(a) eI 9o G5 (b) 3nfdn any

(c) Tr-anfdnany (d) 399 d %18 TE

In HRC fuse the time between cut off and final current zero is called
(@) Total operating time (b) Arcing time

(c) Pre arcing time (d) None of these
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(10) RIS UTT YT T a1 & ATH § T 3

(a) loc‘lls () 1D () 1=D*? (d I«D’

Relation between fuse current and fuse wire diameter is

(a) loc-[l')‘ (b) 1xD ©: 1eD?? " (d) Te<D?

(11) W= ar = fere wesrs vered 2
(a) g b) =&
(c) Hiam (d) e
Best material for fuse wire is
(a) Aluminium (b) Silver
(c) Lead (d) Copper

(12) HRC R & wfsim 7ores 2
(a) =gam wgfom gr / ava e &1 e
(b) =R T 9T / FATH rupturing T FHT TG
(c) ftrepam wgfsm wrr / =gFaw R 4RI 1 I
(d) I | 8 &S TE
In HRC fuse fusing factor is
(a) Ratio of Minimum fusing current / current rating
(b) Ratio of Minimum fusing current / Minimum rupturing time current

(c) Ratio of Maximum fusing current / Minimum fusing current
(d) None of the above

(13) G =i gerd: g 8
(a) e uftay faiers o (b) g s afa fader |
(c) fTiata afy fages o (d) SF,aftay fores 3
Current chopping is mainly in

(a) Oil circuit breaker (b) Air blast circuit breaker
(¢) Vacuum circuit breaker (d) SFg circuit breaker.

(a) GRS (b) e AR
(c) dreeaas (d) ¥ A HrE A
The result of capacitive current breaking will be -
(a) Short circuit (b) Open circuit
(c) Voltage surge (d) None of these

P.T.O.
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(15) 317k ¥ % R aftqy faieres % aram! w wehe 219 areft 31fes dieed =1 &4 &
(a) Tewaft Seea (b) T-wgmfeEn dreea
(c) W dreed (d) I=aq deeal

During arc extinction the transient voltage appearing across the circuit breaker
contacts is called :

(a) Recovery vo!tagé (b) Restriking voltage
(c) Supply voltage (d) Peak voltage
(16) SF, & % fere 1 &1 avee e 2 7
(a) % TEdrelt TE 2 |
(b) TE IS & |

(c) 20° ATY T 351 ged I 1 S 1 2 |
(d) &1 T RN e g @ |

Which statement is false for SF, gas ?

(a) It is non-toxic.

(b) It is non-flammable.

(¢) At 20 °C its density is 5 times that of air.
(d) Itis dark yellow in colour.

(17) Bt STEE T&0T 1 T 1A
(a) 3TV Freedr W& (b) 3Ty gy @
(¢) ATHeAT & (d) gt

Merz price protection is known as
(a) Under voltage protection (b) Over current protection
(¢) Differential protection (d) Distance protection

(18) glt Fect =1 e foredt e 2
(a) T G o U T (b) SEdl ¥ 9T % FHIE W
(c) dieeal & dieedl &% FAIA R (d) 3980 9 18 T8

Operation of distance relay depends on
(a) Ratio of current to current  (b) Ratio of voltage to current
(¢) Ratio of voltage to voltage (d) None of these

(19) U 3=t it & 71 g =
(a) favamda (b)) w=@= (c) FHIAM™ (d) Ivded ot

A good relay’s property is
(a) Reliable (b) Sensitive (c) Selective (d) All of the above

P
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(20) fora fret i forega graehia et Wy € g1 R ?

(a) FHEed R (b) oy f

(c) wafera oim frt (d) T YU FHR fet

In which relay electro magnetic force is not used ?

(a) Buchholz Relay (b) Induction cup relay

(c) Balanced beam relay (d) Attraction type of armature relay

(21) v Aeeal et Jeaadn wqw &l

(a) afvonfiy e (b) wEERIEHMH

(c) WX wEuH (d) e & A

Under voltage relay is mainly used for

(a) Transformer protection (b) Bus bar protection

(c) Motor protection (d) Feeder protection
(22) SeTEde § 83 IEH B B HR

(a) AP B HEHA BHI

(b) @ & ey e g

(c) &d e U3 &1 37 A (In rush) EHT
(d) (a)d41(b)

The cause of field failure in alternator is

(a) Failure of exciter (b) Faulty field circuit breaker
(¢) Very large in rush currents (d) (a)and (b)

(23) gFEes fret foma i & waor 3 forg i & &t reft @ 2

(a) HIXEW (b) WY

(c) ftumfi & (d) < wEm

Buchholz relay is used for the protection of which equipment ?

(a) Bus bar protection (b) Motor protection

(¢) Transformer protection (d) Generator protection
(24) gHEe et ZEERR 1 Waa e 2

(a) TaAIH (b) wft Fafes g A

(c) FUSeH & FUEEH G A (d) 39t |+t
Buchholz Relay protects transformer in

(a) Turn to turn fault (b) All internal faults
(¢) Winding to winding fault ~ (d) All of the above

P.T.O.
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(25) MHO f&t fm=1 & @ fopmss fou vgea a1t 2 2

(a) ufonfim (b) ity fearses
(c) H=RoI AT (d) div®
MHO relay is used for which of the following ?
(a) Transformer (b) Circuit breaker
(c) Transmission line (d) Feeder

(26) KT YT T80T YTt S Bt 2

(a) e HV Faa & forw (b) el HV =01 9159 & faru
() (a) @ (b) 3 & ferg (d) 3§ A T

Carrier current protection scheme is used for :

(a) HV cables only (b) HV transmission lines only
(c) Both(a) & (b) (d) None of the above
(27) wifea womreft § 31fa Sreedn &1 wro 2
(a) wmgefHm (b) feafem
(c) A" (d) I aft
In power system the causes of over voltage is
(a) Lightning (b) Switching
(c) Resonance (d) All of the above
(28) wmgef % Hrvr Ieq= e Sieed & @ ¥ g faan smar 2
(a) | SHAX (b) == TR Hfen wfede
(c) Temraftumzvg ar (d) I @t
Over voltage produced by lightning is protected by
(a) Surge diverter (b) Low tower footing resistance
(¢) Overhead ground wire (d) All of the above
(29) f=1 4 & =19 @ sty eEadt R 7
(a) TorseprEm 23y It (b) dTed 13T IEAT
(c) FAFIIATEIEH G (d) TS TIT IFEX
Which of the following is Non-linear diverter ?
(a) Expulsion type arrester (b) Valve type arrester
(c¢) Electrolytic Arrester (d) Rod gap arrester
(30) g 3T IueTey AT B
(a) =1 wfeamar oy - (b) = wfeETar 9y
(c) T ufedy gy (d) = ety oy
Lightning Arrester provides
(a) Low impedance path (b) High impedance path

(¢) Low resistance path (d) High resistance path

314
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g aftae 3 7o STER .40, 1 9EE A E 7

Why base kVA is chosen in short circuit calculations ?

RIS T AR HIAC |
Classify the fuse.

uftqy feiee 3 guesrt & s ferfiu |

Write the difference between circuit breaker and isolator.

fersid geam worreft & fopm el 1 e v =R 2

Which facts are to be taken into account in differential protection scheme ?

R a T Em e 2 fagHifsul +a+a2=01

What is operator ‘a’ ? Prove that 1 +a + a2 =0. (2x5)

s frepefta, 30 wa.dt.u., 33 forett Siee yaTades %1 3T gfaema 4% a9 yfady
TUg B | FeTEds & Aoft 369 § Je4 a1t 39 wfa % i i o Hife aife
o1y vy fo ur, guf wr am % 2| T @ ifie T ag w9 |

A 3 phase, 30 MVA, 33 KV alternator has internal reactance of 4% and
negligible resistance. Find the external reactance per phase to be connected in
series with the alternator so that steady current on short circuit does not exceed
10 times the full load current.

TSR 3 YR T SfeaTast 1 arffer Hife | g2 & -g faflg |

Classify reactors according to their location. Write merits and demerits of each. (5+5)

g A g QY o FoTg Jrgem et Sgea I |

Derive sequence network for line to line fault.

(a) TEH g9

(b) e HH YW

(c) fruif@ a&a am

(d) =T 99T

Define and explain following terms for fuse :

(a) Fusing current

(b) Cut off current

(¢) Rated carrying current

(d) Operating time (5+5)
PXA
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5. (i) Tata afay faaress & sareae va sriyvmet %1 aui $Hif |

Describe the construction and working of vaccum circuit breaker.
(i) aftay ferireres & 31mh 9= a1 35 faeiga it f3ran =1 avia Fifsrg |

Describe the process of arc formation and its extinction in circuit breaker. (5+5)

6. () Te=ng 7 fga-gad e w1 »d figa @ s=mee %1 v Hifvw |

What is Relay ? Describe construction and working principle of an
electromagnetic relay.

(i) == faa & gerar A & 79 9 72 1y afeq Fius & w1 fagra #1 av Hifs |

Describe the working principle of Horn Gap and Rod Gap type lightning
arresters with the help of a neat diagram. (5+5)

7. (i) ufvonfi % fore -2 e ot <t auiw Hif |
Describe earth fault protection scheme for transformer.
(i) WR-Teer gFifea gftonfiem 3 fore wst wrga wfereror ugfa =1 afes avfa Hifsm |

Explain with a neat diagram the Merz price protection scheme for star-delta
connected transformer. (5+5)

8. (i) WeHTEd® % Hen FHger aul faemivm ww % fore wye ugfa %1 wes fum afga
i Hifvr |

Describe with neat sketch the scheme used for phase unbalancing and insulation
protection of alternator.

(ii) e F fore sraeer aiaere o W@ gt # gusE |

Explain the differential pilot wire protection scheme for feeders. (5+5)

9. Tl w aftra fewaforat forfa
Write short notes on any two :
(i) & e <t gera SrTavashand
Basic requirements of pi'otective relay
(i) =T ergAl # rftrateean & fafim wro
Various causes of over voltage in transmission lines
(iii) E=roT =g % fore Shfer o vgfy

Carrier protection scheme for transmission line. (5+5)




