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EE301 ROINO. & ceeeneenrnrnnrnnennens

Spl. 2020
POWER ELECRONICS & DRIVES

Fruifa o fR =) (At 3 : 70
Time allowed : Three Hours] [Maximum Marks : 70
A () FER I REE 8, 9 7 @ feel ar & I G |
Note : Question No. 1 is compulsory, answer any FOUR questions from the remaining.
(i) W% ¥ F G4 7T B FHAR U G & o |
Solve all parts of a question consecutively together.
(iii) ¥ 597 Hi 73 98 & IRE] FHord |
Start each question on fresh page.
(iv) g1 rarsit § 31 g1 1 1fa 7 3A Sgae # a8 |

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

1. (1) & IEfEya ®ud R

(a) PNPN feamH (b) TS TG TS HI TS
(c) SCR & T&H & (d) SCR, ST a1 214 1 HE
A Thyristor is basically
(@) PNPN Device (b) Combination of Diac & Triac
(c) Asetof SCRs (d) A set of SCR, Diac & Triac
(2) T URIZH TS % equivalent T ATITET 2
(@) Diac (b) Triac
(¢) SCR (d) I | 9 B A
A thyristor equivalent of a thyratron tube is a
(a) Diac (b) Triac
(c) SCR (d) None of the above
(3) TEH?
(a) 2fiwefas (b) 2 fife fuelia fes=
(c) 3 hfe fguefia fsm (d) 4 i fguefa feg=s
Tracisa
(a) 2 terminal switch (b) 2 terminal bilateral switch

(c) 3 terminal bilateral switch  (d) 4 terminal bilateral switch

(1 0f 8) P.T.O.
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—ui a1z fzr 5 device T symbol B ?
(a) Tnac (p) Diac
(¢) Diode Rectifier (d) ?{'lﬁ o HIS A8
The fig. represents a
(a) Triac (b) Diac
(¢) Diode Rectifier (d) None of the above
s SCR # controlling element 2
(a) Anode (b) Cathode (¢) Gate (d) Supply voltage
Which is the control element in an SCR ?
(a) Anode (b) Cathode (¢) Gate (d) Supply voltage
e UJT i HHi-hl ZRilE HE I 2 |
(a) I H (b) Single 5@
(c) T rectifier (d) U switching diode
A UJT is sometimes called “diode.
(a) Double based : (b) Single based
(c) arectifier (d) aswitching diode
T 220 V, 60 Hz 379 & fore R pulse BT 39 rectifier = ripple frequency

Rl

(@) 2160Hz (b) 720Hz (o) 360Hz (d) 60Hz

The Ripple frequency of a six pulse half wave rectifier for 220 V, 60 Hz input
will be

(@) 2160Hz (b) 720Hz (c) 360Hz (d) 60Hz

fopa Teamsa & e fifae A BT 2 7

(@ TRIAC (b) SCR (¢) FET (d) DIAC
Which device does not have a gate terminal ? '

(a TRIAC (b) SCR (¢) FET (d) DIAC
aﬁwmmmﬁmﬁnﬁiﬁﬁaaﬁ%%ﬁmm% ?
(a) i AR (b) fe % AC HIK

(c) o % AT (d) Ifreda A

The Ward-Leonard system is used for controlling the speed of

(a) DC motor (b) Single Phase AC motor

(¢) 3-¢ motors (d) Universal motor

358 device U WY & @t 7 ?

(a) FET (b) UIT (c) Tunnel diode (d) 3T &+

A device that does not exhibit negative resistance characteristic is
(a) FET (b) UIT (c) Tunnel diode (d) All of the above
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SCR ¥ series connection § equalizing circuit &1 S ferar smar 2
(a) G T (b) fava faam
(c) SCRFwEfETH (d) Iyt ot

Equalizing circuit are provided across each SCR in series operation to provide
uniform

(a) Current distribution (b) Voltage distribution
(c) Firing of SCRs (d) All of the above
(12) e UTAfeRE 376 a1 a1 Tig Yl 1 07 fehad % g ?

(a) RIS U (b) Afmam
(c) wfcemam (d) s ST TR
Thyristor is turned off when anode current falls below
(a) Forward current (b) Latching current
(c) Holding current (d) Breakover current
UIT # 33~ =28 1% 391 (n) i <9ild &

RB, RB, +RB,
@ RB, +RB, ® TR,

RB, +RB,

(c) Tz“ (d) RB,;+RB,
Which equation defines the intrinsic stand off ratio(n) in UJT ?

RB, RB, +RB,
@  RB, +RB, ® B,

RB, + RB,

© —RB, (d) RB,+RB,
THHIHR (SCR) fora @ H1 e gar  ?
(a) Silicon (b) Carbon
(¢) Germanium (d) Gallium arsenide
An SCR is made of which material ?
(a) Silicon (b) Carbon
(¢) Germanium (d) Gallium arsenide
DC Motor % control &g 919 f&¥ para meter # variation S a1 & 7
(a) Faw fawa (b) I
(c) ©m (d) I H & HiS T
Chopper control for DC motor provides variation in
(a) I/P voltage (b) Frequency
(¢) Current (d) None of the above

P.T.O.
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(16) =t # di/dt SFEA (Protection) feha STl ?
(a) UG % FufiHd e Inductor a8
(b) UTafE % FHHATRRE H R
(c) Uit % THE=I A R
(d) TRt % BRI R
In a thyristor di/at protection is achieved through the use of
(a) L in series with thyristor (b) R across thyristor
(c) R across thyristor (d) R, across thyristor
(17) 3= Sgran 2
(a) DCHACH (b) ACEDCH
() DCHDCH (d ACHACH
Inverter converts
(@) DCtoAC (b) AC to DC
(¢c) DCtoDC AC to AC
(18) @@mwaﬁzﬁﬁﬁaﬁw@m afe v_fram fava @ qen o BT ARl
V. Vs
® J+a ® V,(+a) @ V,(l-) @ T,

(19)

(20)

2y

In a step up Chopper circuit, if Vis the I/P voltage and « is duty cycle, then the
ofp voltage is '

\Y
@ = ® V() © V-0 © 75,
SCR ¥farerr aftay 1 af wrfin et %4 &id 2 af O/P voltage
(a) w2 | (b) I=EEAR |
(c) weARI (d) I wwTE T 2 |
If the firing angle in an SCR rectifier is decreased, the O/P voltage is
(a) Increases (b) Maximum
(¢c) Decreases (d) Not effected
T 3-¢ &% Ja Haewrr wfhe # 7 SRS 1 P/V &
@ V, ® 2V, @© B3V, @ 2V,
In a 3¢ half wave rectifier circuit, each diode is subjected to a P/V of
@ V, ® 2V, @© BV, @ 2V,
W Single Phase 8% ad fdewr # faw fawa 400 sin 314t%,ahcsmﬁmiﬂﬁ
60° 3 fore ffa fawa &mm |
w2 R 9 oD

In a 1¢ half wave rectifier, if the I/P voltage is 400 sin 314t, the average O/P
voltage for a firing angie of 60° is

100 200 300 400
@ —— ® — © — d —

T T s T
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(22) T 3¢ diode HFERR & I/P voltage 440 V | IS UG resistive a6 e

(23)

average o/p DC voltage B
(@) 59420V (b) 10292V (c) 8404V (d 3202V

Input voltage for a 3¢ diode rectifier is 440 V. If load is purely resistive, the
average o/p DC voltage across the load will be

(@ 59420V (b) 10292V (c) 8404V (d 3202V

SMPS fora g T &/ i 8 27

(a) Phase control (b) Integral control
(c) Chopper (d) MOSFET
SMPS is based on the principle.

(a) Phase control (b) Integral control
(c) Chopper (d) MOSFET

(24) Wit wrafin afbe & wafi Sior S 9=

(25)

@ R0caEEIdiaEsa  (b) 90°H e T & Fahan
(c) 180cESug AR el @hal  (d) Iy | | IS T

In resistance firing circuit, the firing angle

(a) Cannot be greater than 120° (b) Cannot be greater than 90°
(c) Cannot be greater than 180° (d) None of the above

Srofise SAESUH S Gt ST FUITeA! Hr H 1S Al 2 7

(a) TS HREIA (b) IS HREIH

(c) Wids RN (d) @TEiE T TR

Which communication technique is used in series inverter ?

(a) Line commutation (b) Load commutation

(¢) Forced commutation (d) External pulse commutation

(26) T Tt S g WIg HTaCEAC H feha SCREIMHAR AC 2 ?

(a) 4 (b) 8
) 6 (d) FHIAFRTE
How many number of SCRs are used in single phase Mid point cycloconverter ?
(a) 4 (b) 8
(c) 6 (d) None of the above
(27) =few UPS (Fdiew) A & 2 :
(a) hact HaEHRET (b) Hae FEH
(c) e wd farwrRR gl (d) oA B
Static UPS requires
(a) Only rectifiers (b) Only inverter

(c) Both Inverter & Rectifier  (d) None of these
P.T.O.
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(28) HgHTER-ILL i IUFIIaT BNl 8
(a) w.d. gahrafaHga FEA
(b) WU FEH

(c) TRmrVAr afagfd
(d) IudEa i
Applications of cycloconverter includes

(a) Speed control of AC drives (b) Induction heating
(c) Static VAr compensation (d) All of the above

(29) UH HEFAHAN &
(a) Uhdd WA e Hact (b) THA R fava HaE
(c) Thet R IMGRT FHAIN (d) 9l d 8 HIS &
A cycloconverter is a
(a) One stage power converter
(b) One stage voltage converter

(¢) One stage frequency converter
(d) None of the above

(30) TH e TgRLS et FATS 1 v VoA gt 2

(a) 0% (b)) 5% (c) 10% d 1%
An ideal regulated power supply is one which has voltage regulation of
(a) 0% (b) 5% (c) 10% (d 1% (1x30)
2. Tawiaws
Explain the following

() GREE q% A Ao
Forward breakover voltage.
(i) SCR % feru dv/dt Treeem ufmy
dv/dt protection circuit for SCR.
(iii) Fe e
String efficiency.
(iv) SCR % forq e oy
Commutation circuit for SCR.

(v) SMPS H ieevH afay
Protection circuit in SMPS. (2x5)
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3. ()
(ii)
4. ()
(i)
5. (@)
(ii)
6. ()
(ii)
7. ()

(ii)
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A I V-1 characteristic FTE grgT |
Draw and explain the V-I characteristic of UJT.
Tt &1 fieteien difem 6t atg =aer s |
Explain the UJT as relaxation oscillator. (5%2)

SCR uftaer § %3 shegiel § 79 &1 GHFA & ? RC Phase Hrgiel dehr1eh i fakait &
EEIE N

What you mean by phase control in SCR ? Explain RC phase control method in
detail.

e % poraa frel UFRHER ST SCR &1 ¥ET #d §¢ 9Rey 9158 q°1 O/P
voltage %1 SCR % BrafiT v & wey # wi Fapifer |

Draw the current diagram of full wave bridge rectifier using SCR ? Derive the
expression of O/P voltage in terms of firing angle of SCR. (5x2)

Fdftem ¥ 3 w1 GHEd & 7 ZieE &1 it qugnsd a9 UPS & U SR i
famga w9 & wugnsd |

What do you mean by UPS ? Explain the classification of UPS and describe any
one type of UPS in detail.

3Ha3T i gieuTiya it qur fier s dices |id 3t ) auETEd |

Define the term inverter. Explain the single phase voltage source inverter. (5%x2)

<o aftay # S 3 arelt g A e v At @ 7 o v Fe
AeheiTeh ol GHZTSY |

How many type of control strategies are used in Chopper circuit ? Explain any
one control method in detail.

IR g 1 @i FIRA a9 Class C FIR H foqa 9 @ 9oy S99
qE |

Classify chopper circuit and describe class C-chopper with circuit diagram in
detail. (5x2)

SCR %1 5ain1 & o g €401, wie et o e fraaror =6t wweisd |

Explain the speed control of DC shunt motor using SCR.

SMPS & 379 91 GHTA § 7 WUE NG I FEEal § 3! SRy qHeEd |

What you mean by SMPS ? Explain its working principle with block diagrams. (5x2)
P.T.O.
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g, (i) ursEE-ad S uftaiia ST qu Single %1 firg-uiz= Q‘I—WW
61 wEifafy = gusT |

Define the term cycloconverter. Explain the working principle of single phase
midpoint step up cycloconverter in detail.

(ii) W%Wﬁmﬁﬁﬁmﬁl

Explain working principle of electro-mechanical stabilizer. (5x2)

9. Fr=di frdl @ w aftr fooaforat forfiad -
Write short notes on any two :
(i) gt EE
Transistor Analogy
(ii) TR TATATTT
Electronic Stabilizer

(iii) 3T TFH

Electronics Timer (5x2)



