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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 4 (NEW) - EXAMINATION - Summer-2025

Subject Code: 4340901 Date: 13-05-2025
Subject Name: Polyphase Transformers and Rotating AC Machines
Time: 10:30 AM TO 01:00 PM Total Marks: 70

Instructions:

1.  Attempt all questions.
2 Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4.  Use of simple calculators and non-programmable scientific calculators are permitted.
5 English version is authentic.
Marks
Q.1 | (@) | Using series test lamp for detection of fault in running winding of ceiling fan if | 03
lamp does not glow then which type of fault may be in running winding & if
lamp glows full bright then which type of fault may be in in running winding?
UL | () | Relal ettt 2(eA01 dlgesloteti 1o 2 Qruefl Heeell slee Sleselel sdl ol | 03
ARy Usl(Rld ol 1 dl (L dlgeSlaHi UL USRe sle2 1o Ad? e %) QY
YRl UsLRLd el d) 2101 dIeeSlaHi UL USIReA sle2 €1y 2U3?
(b) | Give the reason why single phase induction motor is not self starting and List the | 04
methods making single phase induction motor self starting.
(04) | RElordel Be5s2lel Hl2R QAL HI2 2 12 el d aulldl A1 U3 | oy
o552lel Hl2el 2 218 5dlefl Il %ulidl.
(©) Explain the working of shaded pole type single phase induction motor with figure. 07
(5) | 35 Uld Usie{l A[o1d 3 ©o5520e Hl2e] 511 115dltE AHosdl. 09
OR
(c) | Explain the working of capacitor start capacitor run type single phase induction | 07
motor.
(5) | 3UleR ele FuleR el uslell lo1d 3 ge552lst Hlere) s1d Aisdlas | 09
U4,
Q2 | (a) | List the various parameters mentioned on name plate of three phase transformer. | 03
uslR | (4) | ol 3 2leusliRedl Ande Gur catldd Wl 1321t il 03
(b) | What is function of bushing, breather in three phase transformer. 04
(64) | 8l 323 2l sl 042ilol e Kue] 512 ) &2 oY
(c) | Explain OFF load and ON load tap changer of three phase transformer. 07
(5) | 8l 3 2l slHRel] vl LS Wl wllel LS 2U Ay UM, 09
OR
Q2 | (a) | Which are the functions of transformer’s oil in transformer? List the various | 03
method of cooling of three phase transformer.
uslR | (1) | ol 3 2lesliRui eletsliR vlodel sul skl 8 d wlldl? 8l 325 2ledtsliRel | 03
541l el el Adl asulal.
(b) | Calculate the value of line & phase current of secondary winding of 04

11000/500 V delta-star three transformer having three phase load of 100 KVA




at 0.8 lagging power factor is connected at 500 volt side.

(64) | % 100 Ffl2d,13000/Uo0 dle2 3e2l-21R 8l 32 2leus1HR UR Yoo dlee U183 o | oY
Q3(TaL Ylar 52 100 dclAetl €S @l dl A5S3 dleesSldlel] dlgel s32 wa 52 522
21le,
(c) | Explain the construction and working of Buchholz’s relay with sketch. 07
(5) | w481 8] iR w51 wisAlUS UM, 09
Q3 | (a) | Describe the induction generator & list its applications. 03
USL3 | () | 95520l iRl dRld) Wl dstl GUYLIL %3LLd). 03
(b) | Explain the construction of squirrel cage three phase induction motor. 04
(1) | ¥5cle 3o 219U 8l 325 BeSselel Hl2e] ot 1L 4Hdl. 0¥
(c) | A 3 phase, 50 Hz, 500 v, 6-pole induction motor gives an output of 378 kW at | 07
955 rpm. The power factor is 0.86 lagging, friction and windage losses 0.5 kw
and stator losses is 5 kw. Determine (i) Line current (ii) the rotor copper loss at
this load.
(5) | Uo &2, Uoo dle, € Ulddloll ¢l 3% pess2lel 12 cuu HRUIRAY Al3 39¢ | 09
(sdldle wW1Geye UldR AU DUIAR $522 0.¢& Aol & Ua [§52Ust WA (o>
A oy [(sdldle wa 22 qlly U (5dldle 8. w1 dlS UR (1) dlsel 532 (R)
2R s1uR dlly 2lltl,
OR
Q3 | (a) |Ifa3-@ L.M. with 4 poles runs at 1440 rpm when connected to 50 Hz supply, | 03
calculate: (a) % slip, and (b) frequency of rotor current.
L3 | () | ¥ uldaloil 9l 325 geSselet HIeR Uo 6255 ALY Ul %Sl 18¥0 AIRYIAH 241 | 03
21y 891815 5. () WU (64) 2122 s32¢1] (55421l
(b) | Which are the difference between squirrel cage and slip ring type three phase | 04
induction motor?
() | ¥5clet 3o vl Reulot usiRedl ol 55 9e5521et Hl2R dell dsldd UL $ULB? | oY
(c) | Explain direct on line starter with circuit diagram for three phase induction | 07
motor.
(5) | ol 3 Be55Ue 2R HI2 SIUSR wlel 22122 AUS[2 SRUAM AL quosd), 09
Q4 | (a) | Which are the condition for maximum torque at starting and running time in | 03
three phase induction motor?
usLY | () | 9l 32 ©e5521et HleMi 13D e 6l HHA Head 215 HIRell Rl 58 8 d | 03
og3l1dl).
(b) | Define slip of three phase induction motor. What is the value of slip at block | 04
rotor condition?
(@) | &l 325 BoSsRlel Hi2ell elual cululfd $20. edls 2122 UHA lus Yt 9 Sl | oy
87
(c) | Explain the no load & block rotor test on three phase induction motor. 07
(5) | Ul 5 9e5501el Hl2Reli ol ElS uiad 0efls 2122 222 Ao, 09
OR
Q4 | (a) | Explain any one method of synchronization of alternator with an infinite busbar. | 03
USLY | () | 2120201l woid GYGIR AL8 HIslslloDleleil 518 15 Id AHwdl. 03
(b) | Why synchronous motor is not self starting? Which are the methods for starting | 04
of synchronous motor?
(1) | Alslotxt H12R UL IR 2 212 «18fl? {5l HlereA 2 12 527l 2l 58 87 | oy
(c) | Derive the emf equation of three phase alternator. 07
(5) | ol 32 le0122e] MU S UH] 50 d 1R 09




Q5 | (a) | Which are the various conditions for synchronization of two alternators? 03
() | A v{le2a2201] Al 5lelleRUst Hie(l el %el 21l 58 B2 03
(b) | Explain the V-curve of synchronous motor. 04
(64) | Ulsleldd Hleetl dl-sd Yuontdl. 0¥
(c) | Explain the construction of three phase alternator. 07
(5) | 9l 52 wle2e1220] Gt 191 qHdl. 09
OR
Q5 | (a) | A 3phase, 50 Hz, alternator has star connected winding having 480 turns/phase, | 03
distribution factor is 0.98 ,pitch factor is 0.96, and flux per pole is 0.02 wb. Find
the generated emf per phase.

USLU | () | 9l 325 Uo €25, IR 591525 122 Weo 2+l Udl 3o, Slaglorjelst 3522 | 03
0. UlU 3522 0.8 UA 454 Udl Uld 0.0 dulR Budl ¥ el adl
pAHU S LAk,

(b) | List the various applications of three phase synchronous motor. 04

() | 8l 32 Aeslaty Hleedl el el GUuAlaLd il wQlld). oY

(c) | Explain the synchronous impedance method to find out voltage regulation of an | 07
alternator.

(5) | vle2raerell dleRo Y Aele 2lludl Hieil HTsleAy srlsey HUSs YHidl. | o9




