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POWER ELECTRONICS & DRIVES

Fruffea oo : 67 w92 [rftrerem 37 - 70
Time allowed : Three Hours| [Maximum Marks : 70
A (i) TH I I, 99 H @ e Iw F I A
Note : Question No. 1 is compulsory, answer any FOUR questions from the remaining.
(i) I ¥ & FH YT F FHIR 0 G 7T )
Solve all parts of a question consecutively together.
(iii) F=F T¥7 F1 79 78 8 FRE] Ford | :
Start each question on fresh page.
(iv) 1 YT9I37 7 31 817 H1 1R 7 3 srgare & w2 8 |

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

. (1) SCR#FITETHANR

(a) WRTE (b) = zfif=
(¢) W (d) 3IFasft
An SCR has
(&) Four layers (b) Three terminals
(¢) Three layers (d) All of these
) FfEiFdsRAHP-NPNRamadideens ?
(@) SCS (b) DIAC
(¢) TRIAC d T
Which of the following P-N-P-N devices has two gates ?
(a) SCS (b) DIAC
(c) TRIAC (d) UIT

(10f12) P.T.O.
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SCR %! 74 37w foran =11 wehar 2
(a) WrRARAHREEEE  (b) TS U R A 4T A T H=E
(c) T S i HT (d) (a)F (b) QM
SCR can be turned off

(a) Reversing the anode voltage

(b) Reducing the anode current below holding current
(¢) Reducing gate voltage

(d) Both (a) & (b)

SCR % 9Ted # o T&T 99y &1 91 ST R 7
(a)  dv/dt ! TIE HET (b)  dv/dt H qGHT
(¢) dv/dt = aeHT (d) gifomiz 3frer drees &1 faga @

The function of Snubber circuit connected across SCR is
(a) Suppress dv/dt

(b) Increase dv/dt

(¢) Decrease dv/dt

(d) Keep transient over voltage at const. value

U UIT uftay &, Vy,, 31 39 Zfifae & e diees & ot fire famg v et dieean
(Vi) %1 7H &M

(@) nMVgg (b) nVp

(¢) nVggt+Vp . (d) nVp+ Vg

In a UJT with Vg as the voltage across two base terminals, the emitter voltage
(Vg) at peak point is given by

(@8 nVgp (b) nVp

(¢) mVggtVp (d nVp+ Vg

T UJT # SCR % R % w9 3 wv fvan s 2 | foress S f @ n = 0.64,
Vg =20V UIT g emitter voltage (V) T Fire HUT

(a) 128V (b) 135V

(¢) 10V d SV

A UJT is cmployed'to trigger an SCR with certain parameters. n = 0.64 &
Vgg = 20V. At what value of Vg (Emitter voltage the UJT will fire)

(a) 128V (b) 135V

(¢) 10V d 5V
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21%% (TRIAC) fras gea ? 7

(a) @ SHIE Antiparallel (b) T Thyristor T& T TS in parallel

) @ Thyristor parallel 7 d =@ Thyristor antiparallel &

TRIAC is equivalent to
(@) twodiodes in antiparallel  (b) one thyristor & one diode in parallel
(¢) two thyristors in parallel (d) two thyristors in antiparallel

Ui T R 7

(a) T it (b) T g

(c) Trum=e yadds (d) Ioe |t

Thyristor is nothing but a

(a) controlled switch (b) controlled transistor

(¢) controlled amplifier (d) all of these

uTéfeeet ity & uréfeet i 31 e # @A % ol <Ean ara w1 5 g =i
(a) ¥ am (b) FfeE wm

(c) wfeenam (d) U= 4T

In a thyristor, the minimum current required to maintain the device in the ON
state is called

(a) Latching current (b) Ignition current
(c) Holding current (d) Avalanche current
T - ~ ON
I s
Vao i
i Vo V—>
: ’ oqﬁ
o
IR V-1 35 fra gfda a wmafRa 2 7
(a) WE%E (b) TTE® (c) IS (d) uE.HL.AR.

foe el

I N

Above V-I characteristics depicts \
(a) MOSFET (b) DIAC “(¢) TRIAC (d) SCR

Pl T.ol
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(11) Fr= @+ o feamem (3fF) oo ? ?
(a) #IA (b) TEH AR
(c) ZI&A (d) W%
Which device is Unipolar ?
(a) BIT (b) SCR
(c) UIT (d) MOSFET
(12 DF
} The firing
~ 3|R, Vv, anglegSCR
oy S [:I 5 a=45°
3o RaY 3§ #1E & GhE fava %1 am Em
(a) 1768V (b) 8841V
(c) 1254V (d) 6252V
1%
t The firing
230V [EE R, V, anglegSCR
50 Hz ] a=45°

(13)

(14)

The value of output load voltage in the above current.

110

(@) 1768V (b) 8841V

(c) 1254V d) 6252V _

T @7 % AC & DC @SR & 33eqe foet 1 smgfy awn gz Remer
AR 1 ST gt @

@) - 2 (b) 3

() 6 (d 12

In a 3-phase AC to DC rectifier circuit the ratio of output ripple frequency to the

supply voltage freq. is

(@ 2 () 3

(c) 6 @ 12

T S g &

(a) UH & S FER (b) et & et wEx
(c) ot d TH H=R (d)  uH @ o =t
A chopper conyerts |

(a) ACtoDC (b) DCtoDC

(¢) DCtoAC (d ACto AC
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(15) T IR H1 gE1 arsieher afowiya foran stmar &
ton ton
3 R e
(®) ton + toff i TS
(¢) D=fston (d) ZFgad
Duty cycle of a chopper is defined as
ton ton
D et -
@ ton + toff ¢ B TS
(c) D=fston (d) All of these
Teh e | §=eT (CSI) # B 2

- (16)

(17)

(a) Ot T & Avfiy § ve 3= O FT T_ET

(b) It geeTE & FHERR § v quiE

(c) et g & guETR § U TREe

(d) ot gTE F AvfiEy § v gy

A Current Source Inverter (CSI) is obtained by inserting a
(a) Large inductance in series with DC supply

(b) Large capacitances in parallel with DC supply

(c) Large capacitance in parallel with DC supply
(d) Large capacitance in series with DC supply.

= & ford B9 91 code ITgF R 7
Which code is suitable for the following ?
List-I List-11 ~

(A) SCR (Silicon Controlled Rectifier) (1) \\\\‘A L

A
(B) SCS (Silicon Controlled Switch) (2) G‘%

k

A G,
(C) . SUS (Silicon Unilateral Switch) 3) SZ

G, k
A
(D) LASCR (Light Activated SCR) (4) S L
G k
Codes :
A B € D
®» -3 4 1 2
(b) 4 3 1 2
(c) 3 4 2 1
(d 4 3 2 1

110

P.T.O.
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o & o2 19 91 code TR 2
Which code is suitable for the following ?
List-1 ' List-II
(Converter) (Type of Conversion)

(A) Controlled rectifier (1) Fixed DC to variable AC
(B) Chopper (2) Fixed DC to variable DC
(C) Inverter (3) Fixed AC to variable DC
(D) Cycloconverter (4) Fixed AC to variable frequency ac

Codes :

A B C D

(a) 2 3 1 B

(b)) 3 2 4 1

e 2 3 4 1

(d 3 2 1 4

T resistance AT TRuy # wrafin S i fFa =@y 9 9% S fear o
AT ?

(a) 45° (b) 90°

(¢) 138° (d) 180°

The maximum value of firing angle that can be controlled in a pure resistance
trigger circuit

(a) 45° (b) 90°

(¢) 135° (d) 180°

T TS & 12 dees & frg polarity & o s s 2 7

(a) YATHS (b) HUTHS

(c) UATCHS & HUeHSH g1 (d) 370 A A HIE TE
TRIAC can be triggered by a gate pulse of polarity.
(a) Positive (b) Negative

(c) Positive & Negative (d) None of these

T R $13H ATsFel -3¢t § HH 1 HRLIA (Commutation) SANT 3§ o141 7elT & 7
(@) g (b) g

(c) 9T aU1 By (d) ¥ A HE T

A step down cycloconverter uses communication.

(a) Natural (b) Forced

(¢) Natural & Forced (d) None of these
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(22) DC =it %1 wfig w2t e e &

(a) gfRmad (b) wmaRERd
(c) TEAEH (d) T A T
The speed of DC motor can be controlléd by using
(a) Transistor (b) Thyristor
(c) Diodes (d) None of these

N NA

%l N

(23)

(24)

230\!@ Vo

9 aftay # Y% SCR &1 AT Tt (o) F1 90° B 81 H1I2YE Aeed HT 7
& |

(a) 230V (b) 23V

() X d 115V

_DF__\iq__
230v(>)

In the above current if firing angle of each SCR is 90°, what will be the O/P
voltage ?

‘V‘%v‘v

A MMM
yywy

Vo

(a) 230V (b) 23V
(c) zero d 115V
SCRF G AT wdi ? 7

(a) SCR U %2 Hgierg feamsa & |

(b) SCR W& €t controlled f&a= |

(c) SCR ®! e dreear & 3T fohar o gehar 2 |

(d) SCR ¥ firing angle %1 | §g4 & O/P Voltage a1 § |

In reference to SCR which is true ?

(a) SCR is current controlled device

(b) SCR is a dc controlled switch

(¢) SCR can be turned off by gate signal

(d) O/P voltage increases with increasing firing angle

P.T.O‘
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(25) T S afey fEd 3eeqe Hie YT 9 3T dlees YT USROS

(26)

27

BIaT 8, HEAT 8
(a) TETATW (b) <MY B EW
(c) 2139 C AW (d) 2139 D IR

A chopper in which current remain positive but voltage may be positive and
negative is known as

(a) type A chopper (b) type B chopper
(¢) type C chopper (d) type D chopper
List — 1 9 I1 %! fem #td 3¢ i3 " 1 3 9t s 9 ¢ |

Match list I & II and select the correct answer using the codes given below :

List-I List-11
(Power Electronic Controller) (Applications)
(A) Controlled Rectifier (1) Aircraft supply
(B) Chopper (2) Electric Car
(C) Cyclo converter (3) Induction heating
(D) Inverter (4) Rolling mil drive
Codes :
A B c D
(@ 4 2 3 1
b)) 2 4 1 3
(c) 4 2 1 3
(d 4 1 2 3

T oot & SMPS wa ferform wren e @ gfufer ? 7
(a) WS TH gEr (b) <& TE UH
(¢) ¥TH & R (d) wRIwE

SMPS are superior to linear power supply in respect of
(a) Size & efficiency (b) Efficiency & regulation
(¢) Regulation & noise (d) Noise & cost
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(28) T uTg ® Wi Fed % Ty FTA Aty e wehr ufafda a7

(29)

(a) SRR & |1y qETT alis & qgaT ? (af)
(b) I & FSHATSR & T & £2 (af?)
(c) vhiaa=eh & anfeet @ wgan & Vf (av/f)

d) Hrh S TiE dgemd Jf a:'rf_

With increase in frequency, the induction heating loss in a metal will
(a) Increases linearly with frequency (af)
(b) Increases with 2 (a.f2)

(¢) Increases with Jf (@Vf )

(d) Decreases with Jt a%

List-I & List-11 %! forem @ gu &3 m g & wd 3w g |

Match List-I & List-II and select the correct answer by using the codes given
below.

(V,,, = maximum value of source voltage)

List-I List-1I
(Single Phase Rectifier) (O/D Voltage & P,y)
(A) B-2 Connection (t) N,

& (1+cosa),V,
n

(B) Half wave rectifier (2) 2Vn (1+cos @), 2V,
n

(C) Semi-converter (3) Vu (1 +cosa), V.,
2n
(D) M-2 Connection 4) 2v, cosa; V.,
T
Codes :
A B ¢ D
(a) 4 3 2 1
(b)y 4 3 1 2
(c) 2 3 1 4
(d 3 4 1 2

PDT.OQ
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(30) feamsa %1 3u% R % Ty faem #@ gu, 73 gu e @ o s sza =i |

Match the device with its symbol and select correct answer from the given code :

(A) BIT (1)

(B) UDBT (2)

©) .urx 3)

oY)

(D) MOSFET (4)

@
=

B;
Codes :
A B C D
(a) 1 3 4 2
(b) 3 1 4 2
(c) 1 3 2 B
(e .2 B 3 (1x30)

2. (i) SCR % Bid8 sshaiia diees &1 yhowiiya S |
Define forward break over voltage (V) of SCR.
(i) et STTS 1 EEtaT aftay # wan vft 8 ¢

What is role of fly wheel diode in SCR circuits ?

(iii) Sroftsrn gt ey ) @ dard § 7

What are limitations of series inverter circuits ?
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(iv) E-SoR % g ¥ = & 3179 791 gHe § 7

)

3 D

(ii)

4. (i)

(i)

e W)

(i)

(i)

What you mean by a E-type four quadrant chopper ?
I Iy ferfad |

Write down the applications of chopper. (2x5)

TRIAC ¥ §==1 U5 31f¥a1a7v1 &) Far2d |
Give construction & characteristic of TRIAC.

TRIAC %! 31fre&r &t DIAC i srfirereror & g e hifvg |
Compare the characteristics of TRIAC with DIAC. (5x2)

SCR uftay & % faamwr & = srfima @ 7 RC gm0 % e afty 1 farga &9
q gHETE |

What you mean by phase control in SCR circuit ? Describe RC method of phase
control in detail.

SCRQBEFE@SH%WWW'E ? ClassBEﬂﬁmW'ﬂﬁﬁﬁﬂmﬁ
qagTE |

What you mean by commutation of SCR ? Explain class B commutation circuit
in detail. (5x2)

AR Feftash aftay i fawga w9 3 quemsd |

Explain the working principle of parallel inverter in detail.

379 T8 9 AT o157 UPS iy =1 forega 9 @ awemed |

Describe in detail the ON line and OFF line UPS circuit. (5x2)

SMPS i gftsfa i | STV TRy ¥ g ) Sfafy aweed |

Define the term “SMPS”. Explain its working principle with essential diagram.
TIEFAT-H-et ¥ 1Y 1 G994 & 7 Thel B WY 39 Ggaeil-Hael i Hafary
TR |

What you mean by cyclo converter ? Explain the working principle of single
phase step up cyclo converter. (5x2)

PlTl OI
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9.

(i) v Tfey % gr faga-gifis wrfed & shoy H sefafy e |

Explain the working principle of Electro-mechanical stabiliser circuit with
essential diagram.

(i) TR fafy & DC e $ nfy P aftey =t w9emE |
Describe the speed control of DC motor by Techogenerator method. (5x2)

() < v F A R 7 TR aRuy @ wffga Fif qen st TEm
%! faega =9 & wwgmed |

What you mean by Timer ? Give classification of timer circuit and explain
electronic timer circuit in detail.

(i) CEEHIAR ! Fegoi grar afey w1 aagrE |

Describe overall protection circuit of SCR. (5x2)

o= w wfm feoaforat forfigw : (w18 )

Write short notes on any two of the following :

(i) UIT fasifa @fem
UJT as relaxation oscillator.
(i) Prewen forw 3t

3¢ bridge inverter.
(iii) THTAdTCE % gea yiey
Protection circuits of SMPS. (5x2)




