Roll No:-
Sem-V Diploma Exam 2023 (Odd)
(Electrical Engineering / Electrical & EC. Engineering) (Theory)
[Time: 3 Hours] Switchgear and protection (1620501) [Max. Marks: 70]

- All questions are compulsory. (e v s1fari 2 |)
- Marks are mentioned on the right side of each question. (s @t wsr % 31§ 311 sifera foma 7))

Group (A) (3 )
Q.1  Choose the most suitable answer from the following options. (1*20=20)

(waitarer Sudw ke 1 g o |) -

I SF¢ gas has excellent heat transfer properties because of its ( = & sror SF ;7 1 q19 TerHiar 962 gaT 2 )

(a) Higher molecular weight (c) Higher dielectric strength
(S enifiae vw) (ST T we

(b) low gaseous viscosity (d) A combination of (a) and (b)
(fr= Tefter warmeraT) (31w (F) =1 wASH)

i The shape of the disc of an induction disc relay is (3ot =t fret =1 3rrpr Fet 2T € )
(@) Circular(gam=r) (b) Spiral(=fi) (c) Elliptical (i) (d) None (=r =)

iii.  The rate of rise of restriking voltage depends upon...
(TR ateear 6 i it o Fe o i )
(a) The type of circuit breaker (aftaer sisi 3 TFR)
(b) The inductance of the system only (fad sromeft st Swerar)
(c) The capacitance of the system only (fad soreft st erfear)
(d) The inductance and capacitance of the system (someft Sisrerar Ta afear)

iv. The normal practice to specify the making Current of a circuit breaker is in terms of
(crfeer visrh <t ST O W foy &9 & 3 e o ame Gfa foe oet | ?)

(a) RMS Value (b) Peak value (c) Average value (d) Both (a) and (b)
(et mrex A1) (wew Ar) (a7raa wm) (=7 wd wd () 3FY)
V. The contact resistance of a circuit breaker is about (uftaer i 1 dueh Sferer Tt 2t 7)
(2)209 (b)20Q (c) 20mQ (d) 20u0
vi.  lonization process during arc is usually accompanied by
(I % SR TR TFSHAT STTHAT T o === |1 BT €)
(a) Heat () (b) Light () (c) Sound (==f) (d) All of these (3utrs @)

vil.  Series reactors are used to : (sr@er frugel 1 SHANT ---- T S &
(a) Improve the transmission efficiency (gfafiRm & # gur w1 & )
(b) Improve the power factor of the power system (ferera somedt # e $eex # gur & )
(c) Improve the voltage regulation (atees fafazme & guw & fom)
(d) Bring down the fault level within the capacity of the switch gear (Re=firr Susrtor it ewar § 3 T I w7 F & fofv)
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viii. A short circuit current is identified by (it afée iz i v ------ % SR I STl )
(a) Heavy current flow (b) Voltage rise (c) Voltage drop (d) None of these
(CUUSUMEICY) (areest 9f) (3t g1 ) (3 & 1% )

ix.  The percentage reactance can be converted into ohmic Value by the formula
(rfcrerar wifcifspa =t g saT Sfifies # H afEia foham ST aehat € )

(@) Xohms =X % = 100(KV)?/KVA (c) Xohms =X % = (KV)? /(1000 = KVA)
(b) Xohms =X % * 1000(KV)?/KVA (d) Xohms =x % = 10(KV)?/KV A
X. The most severe fault is? (we@ it wiee 7)
(@) Single Line to ground fault (Rirer @7 @ ose wiee) (c) Line to line fault (a7 & @7 wiee)
(b) Double line to ground fault (s @57 & wde wiee) (d) Symmetrical fault (wafida wiee)

Xi. Good relay should possess (s fiet & ------ BT =N1fET)
(a) speed and reliability ~ (b) aped and sensitivity  (c) Adequateness and selectivity (d) All of these
(ofer @it forereiera) (wie 3R Hagefieran) (TartwaT TR <rEATeHeRT) (37 T)

xii.  Thermal relays are used for protection of motors against over current owing to
(erder et T SURNT HIeH &l 3T Hie H T o forg fomam smar 2 )

(a) Short circuits (b) Over loads (c) Earth fault (d) All of these
(zie wfhe) (sTiere) (a1 wIe) (3wres @)

Xiii.  Basically, a lightning arrester is a (4t ®v & sreefim i )

(a) Surge absorber (b) Surge diverter (c) Surge reflected (d) None of these
(GERENILED) (GERSREEN) (=t quraden) (3 @ =i )

xiv.  Which of the following equipment is not installed in a substation?
(Freferfad & & T BT SUshoT Tereee | wfu =2 21 )
(a) Power transformer (b) Lightning arrester (c) Exciters (d) Shunt Capacitance
(e ) (FmsefT o) (vrTE) (3fe Fafedw)

xv.  For Complete protection of a three-phase transmission line we require
(= =T areft grafirer < i qot grer % fog g ------ T SR Bl 2 )
(a) Three phase and three earth fault relays (= =@or st 7 31f wree fet)
(b) Three phase and two earth fault relays (= =wr 3R 3t 31ef wree fet)
(c) Two phase and two earth fault relays (ar =@ 3R 3t 31ef wree fet)
(d) Two phase and one earth fault relays (ar =@ it T 319l wree fiet)

Xvi.  Neutral earthing has the advantage of (=eet @if¥fn % wreR €)

(a) Elimination of arcing grounds (s arse it 37ei )

(b) Low maintenance and operating costs over isolated neutral system
(Tore e SOTTert T qET § FH T T SR qiETer dnd)

(c) simplified design of earth fault protection (s1ef wree Teager %1 wiefiea fesms)

(d) All of these (3w =+t)

Xxvii.  Protective relays can be designed to respond to : (gaend fret ----------- ot wfafsrar 33 o fore festrgr foparm ST grehe )
(a) Light intensity (b) Temperature (c) Voltage or current ~ (d) All of the above
(SrRTRT AT cftereT) () (TS 3R i) (s wft )
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xviii. Differential relays, are used to protect the equipment against

( SurerTor sht e o o feaRmet fier 1 SwanT fomm s & )
(a) Over current (b) Reverse current (c) Internal fault (d) None of above
(st i) (et =tz ) (st wiee) (i & ré )

xiX.  The most serious voltages on the power system are those caused by :
(ForTeft sraeen W T 7R Sieest Rk HR0T E )
(@) Insulation failure (b) Lightning (c) Resonance (d) Arcing ground
(g faeerar ) (emsefm) (i) (smefe wse)

XX. Lightning arrester should be located
(Tmsef 3w feora BT =feT - )

(a) Away from the circuit breaker (c) Away from the transformer
(afihe 3 & ) (gt & )

(b) Near the transformer (d) Near the circuit breaker
(STewnit 3 ar) (|fehe s/t o uTe)

Group (B) (7w -=f)
Q.2 What is a reactor? state the different types of reactors. Explain the most useful type.
(wrfcrermer foret shgd 87 Tafyr=T Tohm o WfqeTdent T ool il FaTiee START YR Tfdedeh o1 Ui &Y )

OR (areram)
Discuss the steps for symmetrical fault Calculation?
(FmfHa 3T UM 3 IREHT Sl AT )

Q.3 Define the following term
(a) Recovery voltage
(b)Restriking voltage.

( Frferfaa wreg o1 wftiya L
(a7) frerartt dreest
() fregrefi ivezr)

OR (steram)
State plug Setting multiplier (PSM) and time setting multiplies (TSM) for protective relays and
name the relay in which PSM and TSM are applicable ..
(Treareen et o T werT SfT urek S Ty SfT Torek r wwed 3 38 ft v Am

e, frerit PSM wet TSM ermy 2 2 )

Q.4 What are the difference between a fuse and Circuit breaker
(ISt 37K |iehe SR o Sft=r T 3R ©)

OR (areram)

Explain " Selectivity" and Sensitivity" of protective relaying...
(uetTerah I3 sht =TCHRaT e EeRRIeTdT i STt )
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Q.5

Q.6

Q.7

Q8

Q.9

What are the advantages of neutral grounding
(e Tmsfe 3 = BT R)

OR (ateram)
A 1 — ¢ transformer is rated as 3KVA ,11/0.6 KV If its leakage reactance is 1.44Q when referred
to low Voltage side then determine its leakage reactance in p.u.
(v wet - e afonfi 3BKVA ,11/0.6 KV & &0 § ferliera 21 f ieean uar it s (de ffg s @ afs seefit gor

gfeema. 1.440 & a1 3@ 7eor Sfqena s moEr gfd

e T HL 1)
How to protect a motor from overload?
(Hrex 1 STaRcrE 8 =T ?)

OR (areram)
Discuss microprocessor based over current relay.
(TESRIIIEER STeNfid sTaterie fiet s auemd)

Group (C) (3= - =)
Describe the construction, working and application of minimum oil circuit breaker...
(FITAH I |iehe SIoRL o THTOT HTaT il TR STSRINT 1 a0 i)

OR (areram)
Explain the construction and operating mechanism of vacuum circuit breaker. What are its
application?
(Frafe aftaer sisten Y s wd SRt =it arem | 36 - ¥ TAT §)

Explain the protection of transformer by using Merz price system of protection with the help of neat
diagram
(o= AT o W1, Hol - 158 YTl GOl shT IUATT shieh ZIHWIHT shi Getm hl FHeT |)

OR (areram)
A 3 phase 33,000/6600V transformer is connected in star / delta and the protecting current
transformer on the low voltage side have a ratio of 300/5. what will be the ratio of the current
transformer on the high Voltage side ?
(e <t =ror 33000/6600 V- Ziewii TR | 3721 H ST 83T @ 31K FH dleest 9el T LaIensh U ZawHT T STaTd

300/5 21 3= et g8 T R ZEWHIET 3T AT T E1)

A 3¢ 15 MVA, 10KV alternator has internal reactance of 6% 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 6 times the full load current.

(w= frereia 15 MVA, 10KV vermads s stiafes gfatra 6% te gfatreg 7121 81 Semades Sl 2oft § Siig el Sfaskar
T SIfreT F1 SR AT T qie T R 1 A QUi e & 6 om & st T 2

OR (areram)
Describe protection scheme of an alternator against inter - turn fault with neat and clean diagram
(=5 3T o T - HITE o [o6g, TS hl GLaT JOMed 1 a0t L )
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Q.10

Q.11

Describe the types of electromagnetic attraction relays write brief notes on relay timing
(Forega rarefirr TR Tt o el a1 Ao i fear ersfii o wférw iew ford)

OR (arera)
Explain working principle of induction type electromagnetic relay's with neat diagram.
( Sreor ST o ferega-grreh et o e figia st waw ot o @y wHE )

What is per unit system? what are the merits and demerits of per unit System?
(sfer gohTE SorTet o @7 Wi ehTE SoTTeft o 707 A S B 22

OR (arera)
write short notes any two of the following
(@) Single phase preventer
(b) Causes of overvoltage
(c) static over current relay.

(Frefafea o & formet a1 W wiferm fewooft fore 1)
(37) vkt =T fame

() HATRATEES % HRO

(@) wafirer sftaRte et
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