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Spl. 2020
POWER & INDUSTRIAL ELECTRONICS

fruifa @ . dF ) [Aftream 37 : 70
Time allowed : Three Hours| [Maximum Marks : 70

P () I A 8, 99 4 8 fhE] IR F IR G |

Nofte : Question No. 1 is compulsory, answer any FOUR questions from the remaining.
(i) T ¥ & GH 91T B FHTR TF G 5 il |
Solve all parts of a question consecutively together.
(iii) §eI% 59 %1 79 §8 & JRE Ford |
Start each question on fresh page.
(v) @ STaIsn B 3 g @) Rl 4 i sgag S A8 |

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

1 (1) e S g aeg Ars | i 8

(a) i I, v it § o s 5, 7o I, 3w AhEla A
(b) i I 3 St & S S 1, 7 J, v st |
(c) e J, aun I, vee S i 3 s J, 3 sifefd
(d) SR 1, T ), 3w st § i e I, v st
In reverse blocking mode of a thyristor

(a) Junction J, in reverse bias and J, & J; in forward bias
(b) Junction J, in forward bias and J, & J, in reverse bias
(c) Junctionl], & J, in reverse bias and J, in forward bias
(d) JunctionJ, & J, in forward bias and J, in reverse bias

(1 0f 12) P.T.O.
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(2) fepdt SCR &l Tie am 1G> 1Gy: 1G; % fou srare FHAE diees VBO,> VBO»;
Vpo, () B dl
@ ARIG,> IG,> G, & VBo,> VBO, > VBO; B
® R IG, <1, <lGy B @ VB, > VBO, > VBO; B
(©) Tt oft e um I % fTT Vo, = VBO, = VBO, BT
@ 3G, =1, 8 VBo, > VBO, > VBO;
For an SCR, if VBO,» VBO,. VBO; are forward break over voltage for gate
current IG, IG,. IG5 respectively. Then
(@) VBO,> VBO, > VBO3; when IG, > IG; > 1G;
(b) vBO. >VB0,> VBO; when Ig, <IG, < G,
(¢) VBO,=VB0O,= VBO; for any value of Ig

(d) VB0, > VB0, > VBO; when I, = 1G,

(3) smﬁaa%ﬁrfﬁam%%qﬁmﬁﬁwmﬁﬁmm%?

(a) watHfhe (b) @b J
(c) W (@) swamshem iy

d
Which of the following is used in SCR to protect from high d_‘t, ?

(a) Snubber circuit (b) Circuit breaker
(c) Fuse (d) Equalising circuit
(4) ﬁﬁ%%qscmaﬁﬁmﬁa’rmwﬁnaﬂ%%l
(a) = 4w feare (b) o= umo fewre
(c) T fawa feare (@ 3= fowa femrs

SCRs are used in series to meet
(a) high current demand (v) low current demand

(c) low voltage demand (d) high voltage demand
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(5) <R TH fa=z |
(a) @ fesfra (b) s feefi
(c) TS (d) 3AHHHE TR
A TRIAC isa switch.
(a) Bidirectional (b) Unidirectional
(c) Mechanical (d) None of the above
6) FHABEH UIT H fGEmar 7 2 ?
(a) FAT=Heh R 3% A (b) RUTTCH Wfald
(c) feuafa sre @) e famg e
Which of the following is not a characteristic of UJT ?
(a) Intrinsic stand-off ratio (b) negative resistance
(c) bilateral conduction (d) peak point voltage
(7) SToCEE R
(a) AC-DCHaH () DC-DCHIX
(c) AC—ACHAX (d) DC-ACHFaX
Chopper is a
(a) AC-DC converter (b) DC-DC converter

®)

(¢) AC-AC converter

HTqT T S¢) =5k BT 8
(a) Toni’(Tnn + Toff)
(©) Toﬂl(Ton * Toff)

Duty cycle of a chopper equals

@ T ATy, +T

(c) Toﬂl (Ton ™ Toﬂ‘)

(d)

(®)

(d)

(b)
(d)

DC-AC converter

Ton / Toff‘

Ton .5 Toﬂ'

Ton / Toﬁ'

Ton + Toﬂ'

1030

P.T.O.
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®)

(10) Freifrfiaa § & @ a1 fearsa fom fte 3 afer aftae i qofd: 37 S 2 7

errarfeet <1 Sifm e 3 Aifeen i 1, A I, (F9e:) Bl

1030

@ L= b <l

© I>1 (d) 3 ARETE

Latching current and holding current for a thyristor are I; & I, respectively then
@ L= (b L<L

© L>L (d) None ofall

(a) SUS (b) DIAC
(¢) LASCR (d) PUT

Which of the following device provide complete isolation between triggering

circuit and power circuit ?
(a) SUS (b) DIAC
(c) LASCR (d) PUT

(11) z@.ﬁ.ﬁ@a@w%aﬁaaqﬁaﬁzﬁaﬁ@m%

(12)

(a) @uThE Sl ST ST T 2 |

(b)y waTiE fEears €A1 o S 2 |

(c) e W HIS T Tl TSl

) T oty ifer 1 w18 urfe T8 g

In case of the UJT relaxation oscillator, when the UJT turns on
(a) the capacitor starts to charge

(b) the capacitor starts to discharge

(c) the capacitor remains unaffected

(d) there is no capacitor in a UJT relaxation oscillator

ot Sl o 316 S F fo e um &

(a) EifceT T | % HET B | (b) AT 9 | S T B
(c) BT am & 1feh HE1 R | (d) e gr @ 31 S E |
The thyristor turn-off requires that the anode current

(a) falls below the holding current (b) falls below the latching current
(c) rises above the holding current (d)  rises above the latching current
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(13) RL @8 3 =feim sris & I Ther-Fal srgatn qitay ®, s =i s

(14)

(15)

o5 37U o 7T =Ter il 8 7
(@ 0&m (b) a¥n+a
(c) t82n+a (d) gﬁ%ﬂ'

In a single phase half wave circuit with RL load and a free wheeling diode, the
free wheeling diode conducts for

(a Otom (b) atom+a
n 37
(c) mto2n+a (d) S5

sefara oie T el 16 ifeim Srite %1 IwE FH W, TS g g wih
(a) TSR | (b) wTiR |

() YARSARI ) Fwifaa @R R |

By using a free-wheeling diode in a rectifier with RL load, the power consumed
by the load

(a) decreases (b) increases
(c) decreases to zero (d) is not affected

fipg ardr fafu & wifts 7o smoft gaT @ 7

(a) SROTATH (b) TU-IAYd AT

(c) ferega 3 A= (d) wfera amg=

The power factor remains leading in case of

(a) induction heating (b) dielectric heating
(¢) electric arc heating (d) resistance heating

(16) WwaﬂaﬁﬁzﬂmﬁﬂaﬂﬁmmogmméaﬂtRaizs‘f,?ﬁé(r

wrtar s % fore sivea frta fawa gm
(@) 200/m ) 300/m
© 100/n d) 400/n

A single phaée half-wave controlled rectifier has 400sin314t as the input voltage
and R as the load. For a firing angle of 60°, the average output voltage is
(a) 200/m (b) 300/m

(¢) 100/n (d)y 400/n
P.T.O.
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(17) el el 314 a1 SCR fewerrlt uftay # afe wrafat S o 3 @S R & a 9o

(18)

10T T | B
(a =n+a (b) 2n+a
() n-a (d) «

For a single phase half wave rectifier (using SCR) with R load and firing angle

a., the conduction angle will be

(a) m+a (b) 2n+a
(c) n-a d «
v  wre faf 1 st Ho

@ 1R0°AFHEATHM2!  (b) 90° & 31ftyes 78 &l Tehall 2 |

© 90w ATRMal  (d) 45° ¥ afies 781 & T |

In a resistance phase control method, the firing angle
(a) can be greater than 120°

(b) can not be greater than 90°

(c) can be greater than 90°

(d) can not be greater than 45°

(19) g (wfer) 4 € e i nfe oo <t wairem faftr 2

(a) e ferr o (b) ies gfaty feEm
() (a)3M (b) QI (d) T & HIST_I

Small DC motors have best speed control by .
(a) armature voltage control

(b) field resistance control

(¢) both(a) & (b)

(d) none of the above
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(20) |
T2 Ricad
“AAMA—
Sqires TR wt = 0 o % g, s A SCR I e S B e ?
@) T,3MT, by T,
) T4 d T,
Ty T,
T;
Ty Rioad
AN
In the above circuit, from wt =0 to c, which SCRs block the forward voltage
(@ T,&T, by T,
) T d T,

(21) ﬁzmﬁ%&ﬁmseaﬁmmmaﬁam@zmﬁﬁﬁﬁz%
(a) FATE A F4Td IS FYEIA
(b) FAE B HUTd WA FEIH
(c) T C Feta FreiEzl FRETH
() W D Hufa g A

The type of commutation when the load is commutated by transferring its load

current to another incoming thyristor is

(a) Class A or load commutation

(b) Class B or resonant commutation

(c) ClassCor complementary commutation
(d) Class D or impulse commutation

P.T.O.
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(22) T A9 | M &9 9 3= g1/ 2 @

(a) S Il (b) =@
(c) mafd (d) dreedn
Which is abnormally high in induction heating ?
(a) Phase angle (b) Current
(c) Frequency (d) Voltage

(23) st fEg awar (Sioft / GET=R FATSH) STH i & o1
(a) SCR &HM &Hal & I9F1 & =18 |
(b) SCREHM V-I fasiyard aret IunT &t =1t |
(c) SCR &HH 3™ a1t 3YFNT & AT |
(d) wWETER
To have maximum possible string efficiency in series / parallel connections of
SCR,
(a) SCRs of same rating must be used
(b) SCRs with similar V-I characteristics must be used
(¢) SCRs with same dimension must be used
(d) not possible

(24) W BT &
(a) UHfexa feamsa (b) < faxfia fearsa
© (a) 3 (b)gHl (d) T RETE
DIAC is a
(a) unilateral device (b) Dbilateral device

(¢) both(a)& (b) (d) none of the above
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(25) 3= anqﬁrmmﬁ(w"f)wﬁﬁﬁn smafa Tl s i 't A & fag

(26)

1030

Hm A fon T 2

(a) TEEAITA (b) FdiwE

(c) WIgFARaN d) TN e qifer

Which of the following is used to convert high frequency AC supply into low
frequency AC supply ?

(a) SMPS (b UPS

(c) Cycloconverter (d) UJT relaxation oscillator

SCR &1 f&m aiees g1 2

(a) e i gfen o & A 0 & foTu Smawas qan V.,

(b) e ftin g # = 3t F0 F fore s sfusa v,

(c) e 309 TEd U A AT H o o AawH LI V

(d) e 9 TEd gL Fia S % foru savas Aftad vV,

The finger voltage of an SCR is

(a) minimum value of V, to turn ON the device with gate triggering
(b) maximum value of V, to turn ON the device with gate triggering
(¢) minimum value of V, to tumn ON the device with gate open

(d) maximum value of V,, to turn ON the device with gate open

(27) = =t fafem 3gfi 200 Hz & 3ty ¥ 2 ms 21 a1 I I B

(ay 0.4 (b) 0.8

(©) 0.6 (d) FHE DR

If the chopper switching frequency is 200 Hz and T time is 2 ms, the duty
cycle is

(@ 04 (b) 0.8

(c) 06 (d) none of these

P.T.O.
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(28) wEd IMH FEarers! i fhat T Bt 2 3 e e Ald 8 27

(a) 2-Td, | -SEH (b) 3-Ud, 2-SEH
(c) 4-9%a, 3-SiaH (d) 4-9%d, 4-SFH
How many layers and junctions are there in SCR ?

(a) 2-layer, 1-junction (b) 3-layer, 2-junction
(c) 4-layer, 3-junction (d) 4-layer, 4-junction

(29) s forer 1 @ formes sgmAm 2 2

(a) TUAYd A (b) ST AT

(c) fety deea (d) 398 °HIS A&
Brazing is an application of

(a) dielectric heating (b) induction heating
(c) resistance welding (d) none of these

(30) Hal-Re e = 4 4 frae seEw 2 2
(a) TG REATEH (b) fer@-Tifyh RaemsR
(c) SRS Racga d) A

Servo-stabilizer is an example of
(a) resonant stabilizer (b) electro-mechanical stabilizer
(c) electronic stabilizer (d) none of these (1x30)

2. d89H gHHEe

Explain in brief :

(i) wifegTum
Holding current
(i) e g
String efficiency
(iii) WLHATZSH % THR
Types of stabilizer

(iv) TEd AT % g g ST (A ATH)
Write down the names of any two applications of dielectric heating
(v) afcen o ehim aftgy 6t smavgsar

Need of timing circuit used in welding (2%5)
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3.

®

(i)

®

(i1)

®

(i)

(@)

(i1)

amaﬁaﬁmwzﬂmwaﬂﬁmﬁmaﬁ%mm%?mﬁm
et 3dt & it A o RS e 2

Why two or more than two SCR are connected in series 72 What difficulties arises

in series connection and how these are resolved ?

Soft W % fre wm H AR 3 - SHEig F ST Hd gL THA Hel
Figaun fegsml =it angnsT |

Explain the single phase half wave rectifier with inductive load using SCR and
free-wheeling diode. (5%2)

S st B EET & T B T, Frneh S s AT |

Explain the construction, working and characteristics of UJT with suitable

diagram.
wE ST HETTE B 3 gt ArET § §HeE |

Explain the working of SCR by using two transistor analogy. (5%2)

3 v 1 SR I Gve It e 3§ FE |

Explain the working of UPS with the help of block diagram.
R-C afeaey = s # S 7T T H 3T e v o aHsy |

Explain the phase control of SCR using R-C circuit. (5%x2)

SCR Suft wefraes aftgy st g93mEe |

Explain SCR series inverter circuit.

SCR ¥ fore Faftra segee faftri 3 amw fordl i wfim o wwemse |

Write down the names of various commutation methods for SCR and explain in

brief. (5%2)
P.T.O.
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¥

(i) 99-9e1 SR H SMPS =i fam afea gugmse |
Explain the push pull type SMPS with diagram.
(i) UfaR MOSFET & T=d1, syt 3 Sfereon i §usmse |
Explain the construction, working and characteristics of power MOSFET. (5%2)
(i) TR T e Evan 2 7 S AT # e Hee w1 2 7 S A % figre i wféw A
qaATRY |
What is skin effect 2 What is its significance in induction heating ? Explain the
principle of induction heating in brief.
(i) -t warfie wi afem Twese wE @ - fafe |
Explain the electro-mechanical stabilizer with the help of figure. Write its merit
and demerits. (5%2)
fr=da ﬁﬁ:ﬁ é\ 3 gty d feuofi %ﬁﬁQ ;
Write short notes on any two of the following :
(i) whoty dee
Resistance welding
(i) PWM wdigsh
PWM inverter
(iii) | dA

Solar cell (5%2)



