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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 4 (NEW) - EXAMINATION — Summer-2024

Subject Code: 4341706 Date: 19-06-2024
Subject Name: Industrial Power Control
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.
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Q.1 | (a) | Draw symbol of SCR with names of terminal and | 03
give any four applications of SCR.

s, | (¥1) | SCR <l [4%6lle 22l dAUL dell 8931 L M 24Ul 21 | 03

1 SCRell 515 Wl 212 GYAL0L 67 BUAL.

(b) | Give any four comparisons between MOSFET | 04
and IBGT.

(4) | MOSFET i<l IGBT 923, 516 UL AR UWHBL 2. | oY

(c) | Describe working of DIAC with its 07
V-I characteristic.

(5) | DIAC 514 A<il V-T cliat(isdl 208 a1ondl. 09

OR

(c) | Describe working of PUT with its 07
V-I characteristic.

(5) | PUT< 54 dell V-T clailBisdl 418 a4mdl. 09

Q.2 | (a) | Define Holding current, Latching current and | 03
Gate current.

URA, | () | AL sl silEdol 532, dlRiol 532, 312 532, 03

(b) | Enlist any four Commutation methods for SCR | 04
and explain natural commutation with proper
circuit diagram and waveform.
(4) | SCRHIZ SISUBL AR 513422 HALAL AlH UL 42AE | 0%
51842914 WA [d 4192 U242 42Ul A9-519 A1 AHMAL
(c) | Explain Pulse type gate triggering method for | 07
SCR with proper circuit diagram and waveform.
(5) | SCR 12 uex uslz<il 32 Zlalol yeafd 4oy utlua | 09
A2l 494-5149 A1 AHMAL
OR
Q.2 | (a) | Define On state voltage, Forward break over | 03
voltage and Peak inverse voltage.
U, | (2) | AUVAL BAUL: Bl 222 Ale26y, 51243 GsHllaR dle2sy, | 03
2 [Us Sa diezsy.




(b) | Enlist any four triggering methods for SCR and | 04
explain radiation triggering technique for SCR.

(4) | SCR [2a1z 52l Hizl sidum a1z wsalastidl aEl | oy
o114l 24 SCR 412 2élBtal ZlazloL uead qumal.

(c) | State importance of protection circuit for SCR. | 07
Explain working of Snubber circuit and
freewheeling diode with proper circuit diagram
for protection of SCR.

(5) | SCRel 248l Hizl [A=4d u<luzd Heed dHmdl | 09
SCR-lL 2801 HI2 2012 Ulua 42l sl(AldaL g1iis < 514
4192, Uy Y18 UHMdl,

Q.3 | (a) | Give classification of power converters. 03
U, | (21) | UIAR 5A22 < A0l520 2. 03
3

(b) | Explain working of full wave controlled bridge | 04
rectifier with resistive load with proper circuit
diagram and waveform.

(o) | 222la dls Hia g A 5216 [asr 2 szslizd st on | oy
uly2 42l a5l H18 UHmdl,

(c) | Explain working of half wave controlled rectifier | 07
with freewheeling diode with proper circuit
diagram and waveform for RL load.

(5) | RL dis wa sl cils 8 ¢l 49 521e8 | 09
2525142 51 2194 LU 421 49 519 A1A AHMA,

OR
Q.3 | (a) | Give any three applications of rectifier and | 03
inverter each.
s, | (21) | 2l51a2 ARy Sede? oleedsil A0 Guaildizil sxpudl. | 03
3

(b) | Draw circuit diagram of series inverter and | 04
parallel inverter.

(o) | wlzloy S22 dHsy Uzdd a2z i ulua el oY

(c) | Explain working of bridge type inverter with | 07
proper circuit diagram and waveform

(5) | [Baoy U512 DA 513 2194 ulug Al 4l »ie | 09
AHMAL,

Q.4 | (a) | Enlist any three applications of chopper and | 03
cyclo-converter each.
U, | (1) | AU B AAsAL-5edeR Odeededl B GuARldlol | 03
4 6¥ LA,

(b) | ON time of Pulse is 60mS, OFF time of Pulse is | 04
40mS. Calculate frequency and duty cycle of that
pulse.

(61) | 515 Ueul Bl 21TH <omS &9, vil5 2190 ¥omS &9 | 0¥
dl 2L ueA<l plgld dusy 12l 4154 20,

(c) | Explain working of step up-down chopper with | 07
appropriate circuit diagram and waveform.

(5) | 22U 2AU-81GA UsRAL AlU<] 514 Alon uRua daL| 09

4510 A4 AHMA,

OR




Q.4 | (a) | Duty cycle of certain pulse is 70%, given that ON | 03
time of 500uS calculate OFF time of that pulse.
U, | () | 519 Ul g2l US54 90% &9 Aoy Al B 21TH | 03
4 U0oouUS &9 dl 2L Yeul 215 215 AR,

(b) | Explain step down type mid-point cyclo-| 04
converter for resistive load with appropriate
circuit diagram.

(o) | 2992219 i A18 22U 316 UslaAL A U2 diasal- | o
Sedi22< 518 4192 ulug 2l 4510 H12 UHdl,

(c) | Explain step up bridge type cyclo-converter for | 07
resistive load with appropriate circuit diagram
and waveform.

(5) | @2l dls WA 224 U UsleAl [Boy wlasdl- | 09
ged22e 51 4192 ulug 2l 4519 A2 uHdl.

Q.5 | (a) | Draw basic block diagram of induction heating. 03
s, | (@) | DesuA [gl2o1 ueafadl odls S1AAH 2R, 03
5

(b) | Describe working of temperature control using | 04
mercury thermostat with proper circuit diagram.

(01) | vl anizezdl 4l GuAlaL 53l diumie (R usald | oy
2194 UZ U2 2412 AHMALL

(c) | Describe working of single phase AC power | 07
control scheme using DIAC-TRIAC combination
circuit with waveform,

(5) | DIAC-TRIAC il BuAldL 52l [[ad 56560 AC Waz | 03
(@i s2aledl usald 2101 udlua dusy 44519 419
AHMAL,

OR
Q.5 | (a) | Describe working of liquid level control with | 03
appropriate circuit diagram.
U, | (@) | UASlAL 2z 5104 5291 Hi2 <l usafa o ulua uie | o3
5 AHMAL,

(b) | Describe working of speed control of single phase | 04
induction with stator voltage control using
appropriate circuit diagram.

(01) | 2222 diezsy 5214 usA[d Al GuAldL 53l [Hod 586 | oy
esel Hizzell 2dlg 5104 s2auedl wsala A ulua
2412 UHMAL,

(c) | Draw basic block diagram of battery charger for | 07
e-vehicle and explain each block in detail.

(%) | S-[alesa Hiz o122l Alsyz-Al odls SIAAM €2l dHsy | 09

dsll £25 645 [Ao1da12 AHMALl.




