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GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4340901

Subject Name: Polyphase Transformers and Rotating AC Machines

Time: 02:30 PM TO 05:00 PM
Instructions:
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Attempt all questions.

Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators are permitted.
English version is authentic.
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Compare the bank of three single-phase transformers with single three
phase transformer.

AR 1-38 2l S1HR W sefl W5 3-30% 2L 51HR A1 AWM 52,

State different types of Tap-Changers in 3-Phase Transformer. Explain
any One in detail.

3- 38 2leAs1HR Ui duRldl 2U Vs «1l UsIR dRld). sl8uRL A sefl
[cqd HLledl 444,

List various accessories of transformer and explain Buchholz relay with
neat diagram.

214 1M U] g€l €l AU ULl WA wys)o 14 wis(d
AUl&d yuxd).

OR
Draw and explain following vector groups of 3-phase transformer with
their application.
1)Yy0 2) Dd6 3) Dyll

3- 3582 2l51HR el o{1A wsuddl dse YU €] el defl GuAldfldl
U8yl

1)Yy0 2) Dd6 3) Dyll

Draw and explain torque-slip characteristics of 3-phase Induction Motor.

3- 392 905521t Hleell 21 5-26lU d181(QlSdl £12) 3 Yo,

State Different types starter used in 3-phase Induction Motor. Explain
D.O.L. starter.

3-3% 8e552el Hl2R Hi duldl 2182 dull Aa SLalAd. w1

{Hold.

Explain production of rotating magnetic field in 3-phase Induction motor
due to 3-phase supply.

3- 582 9055210l H122 Ui 3-52 Ay gL A2l A les (65 5d)
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d Sady 1 d [dddHi qHmdl.
OR
Compare between Squirrel cage and Slip ring Induction motor.

5416 599 Aol 2G|U2L §e5521sl Hl2 d o) dslad UHd.

Derive the running torque equation and condition for maximum torque
under running condition for Induction motor.

3382 9550l Hl2Y HIS Wil 215 el eflol 5[5t HIell
N (54U 25 of U5 dRdl.

Draw and explain equivalent circuit of 3-phase Induction motor.

3-38 805521t Hle Hiell oscldde? Ul5e €12) Wl vHod).

Explain various losses in 3-phase Induction motor.

3-582 8995520t H122 Hi Udl el el cud yHosdl.

A 3-phase, 415 volts, 6 poles Induction Motor runs at 970 rpm. If it is fed
by 50 Hz AC supply, find 1) Synchronous speed and 2) Percentage slip.

WS 3-562, 415 dle2, 6 Uld 855210 H122 970 HR.ULAWH. GUR &2
8. %) dal 50 €25 oll ¥ AL AW WU ML 2119 d) 1) Ulsley dls
A 2) U0 2y Q018

Explain Kramer method for speed control of 3-phase Induction motor
with diagram, advantages and disadvantages.

3-50 85520 Hl2ell (il 521d Hieefl 3uell Id wisld, sluel
o ARs1ULL A& AHoxd),

OR
Why single-phase Induction motor is not self-starting? Explain Starting
methods of single-phase Induction motor.

[RidlE 38 805521t Hl2R 3H Aes w2120l «1efl? [Ridle 385 §e5521et
1122 HI2eil 221(3a1ef] It Yuomd).

Explain construction, working and application of capacitor start Induction
run single phase Induction motor.

30R1eR 2212 ©e55Uel et Ridl 38 Be552Uel HleR of wiasiu, sid
e GUAL AL 4Hdl.

A 25 HP, 440 volt, 6 poles 3-phase Induction motor runs at 970 rpm. The
total mechanical losses are 1000 watt. The stator losses are 1500 watt.
Find 1) Slip 2) Motor output 3) Rotor output 4) Rotor input 5) Rotor
copper loss 6) Motor input 7) Efficiency of motor.

As 25 WYL, 440 dl2, 6 Uld 3- 383 95520 Hl22 970
URULAY, GUR 82 . dell 54 (M3[eAse dld 1000 dl Ha 22
dlA 1500 dl2 8. dl 1) U 2) HleR HIB2Yye 3)N2R AUIG2YR 4)
2R Be1Ye 5) AR SIUR 4l 6) H12R ©ely2 wal 7) H12R W[s[rus>]
2Ll

Explain speed control of fan using Diac and Triac.
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SIS W 2145 o1l GUYNIL 531 Unlofl 1dls §21e yudl.

Explain shaded pole Induction motor with diagram.

35 Uld 9e5521el H12R wLS(d A18 uHxd),
Explain effect of armature reaction on unity, lagging and leading power
factor in Alternator.

e 2] WIHUR RS ofl 2442 Y[+12], Q2oL wa dl(3a1 utdr

5522 GUR YHedl,
OR
Derive EMF equation of Alternator.

WE2Re12R of .U W 5. A5 dlRd).

Explain Distribution factor and Coil span factor.

[S2loj2lel F5eR val 5186 Lot 522 YUl

List various methods to find out voltage regulation of Alternator. Explain
Direct load test with advantages and disadvantages.

U 23011 dleay YALel lddl Hiesll el el dl dull wa
SRS GlS 22 dell §lUel ¥al ARSIALL A1 YU

Explain hunting and its effect in Synchronous motor.

HIslot 121 (521 4 dell w42 4Rl

Compare projected pole type and cylindrical pole type rotor in Alternator.
WERARML UIBses Uld 218U a fldledlsa 216U A2 dsil

dslad dudl.
Draw vector diagram of Alternator on unity, lagging and leading power
factor.
UER2R oll d522 SIUIAM Y2l ATl e |13 Uldr $522 GUR
el

OR
Why parallel operation of Alternator is required. List conditions of
parallel operation.

U222 of WA \UQUst 2L HIS %3] 82 Udd wulet His(l

2Rl aldl.
Give comparison between Induction motor and Synchronous motor.

6905521el H122 ol Rislely Hle dAel] dsldd UHwldl.

What is V-curve in Synchronous motor? Explain procedure to obtain V-
curve and inverted V-curve.

Risleld HleMi V- 5d ¥2q 22 V- 5d 3 gedeS V- 54 Qlludl
Hieell syl yuomdl.
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Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4340901 Date: 22-11-2024
Subject Name: Polyphase Transformers and Rotating AC Machines

Time: 02:30 PM TO 05:00 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 (a) Explain conditions of Parallel Operation of three phase 03

Transformers. ;
sl () 9l 59 2letsIHR il UREd wURRLet Hieeil 1dl AHexdl. 03
(b) Give Comparison of three phase transformer with 04

Bank of three single phase transformer.

@) W5 ¢l I 2leUSHR e AR Rdd T 2luslReAl s oy

Aef] HIHEIL YHdl.
(c) Draw and explain of Construction of three phase transformer 07
(5) ol ¥ 2leuslHRetl [HRIs] A €121 el AHond) 09
OR
(c) Draw and Explain Cooling of transformers.(Natural and forced 07
cooling).
(5) 2lodslUR of §(G1 £1R) el YL ( AU wal 51 §(6d)) 09
Q.2 (a) Draw and Explain Construction of a three phase squirrel cage 03
induction motor.
usi2 () ol 5 [Rsdd 3% 95520 H1eR ol Ustl 1) 1A YUl 03
(b) Draw and Explain Power stages in an induction motor. 04
(W) 95520t HI2M i UldR 2% £12) Al yHd). oY
(c) Draw and Explain Rotating magnetic field due to three phase 07

supply and two phase supply.
(5) 2 5» Al W ol 53 AE IRl Gaugt Udl A2l 09
NA[2s (565 €] el YHod),

OR
Q.2 (a) Explain Working Principle of three phase induction motor. 03
usl2 () el 3 9o552e Hle ol 513 [egid uHomdl. 03

(b) Draw and Explain Speed control of squirrel cage3 phase 04
induction motor.

() ol 5 Rsard 3% o552 HleR <l Ails 52ld eldla oy
Ao,

(c) Draw and Explain Equivalent circuit of 3 phase induction motor. 07

(5) ol 32 Bo552lel Hleell ©5cdlddee u(Ee €12 vial YHoMd) 09
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Explain Effect of slip in rotor circuit parameters.

2R Ul52etl URHISIMI Retusfl WU uudl.
Explain Working Principle of Alternator.
c2Ra12301l SIASIZ] [Redidel qHxdl.
Explain No Load, Block rotor test for Circle diagram.
U56 SIAUAM UIR <l dlS, ol 2R 22 UM,
OR
Explain Double field Revolving Theory.
suid sles Rellfeday (eug] yuomdl.
Listout and explain Accessories of three phase transformers.

ol 329 2lou s1HRe{l RN AU el] ULE] tstid] B4l AHoMA).
Draw and explain construction of single phase Shaded pole
induction motor.

Ridg 3» As Uld 9o550el Hl2e, wlidsiH €l wal
HHedl.

How single phase induction motor makes self starting?

[Ridle 32 pe55R1e Hl2R 3dl ld Aes 21e 52 82
Derive EMF Equation of Alternator.

W29 229] EMF 415281 Hond),

Draw and explain construction of single phase Split phase
induction motor.
Ridd 3» [Rde 3 955l Hlee] widsid el wal
HHodl.

OR
Draw and explain vector diagram of Alternator on lagging
power factor.
AL UldR 3522 UR weRRel2ell dser SIUIAMH elR] A
UHedl.
Draw and explain Armature Reaction and its effect for
Alternator.
weeeleR HIZ WU RASAA WA defl WA R el
HHedl.
Draw and explain Construction of Rotating Armature-Steady
Field and Rotating field-steady armature type Alternator.

A2 wWHU-RS] (565 wa A2(3a1 [ses-23] wHUR
218U W20 (it s1H €12 o yHodl.
Define Voltage Regulation of Alternator.
WER 2] A% 94t WLl 531,
Explain Synchronization of alternator with infinite bus bar.
Uold WY 612 A1 WERRA220e] RislelleDlel HHwdl.
Explain direct loading method to find out voltage regulation of
Alternator.
WERR22e] Al 32YALIst 2Alddl HI2 SIS |15l Ueg[d
YAl

OR
How to obtain V curve of Synchronous motor.
Riseiy Hleedll v daiis ¥dl ild Aaqd),
Give comparison between Synchronous motors and induction
motor.

[Aisely Hle wel ©eS552el H12R A HAWIHRIL 44 ).
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(c) Draw and explain Construction and working of synchronous 07
motor.

(5) [Risely Hlee] wlitsiH wa s1A €120 vial yHomd). 09



Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 4 (NEW) — EXAMINATION - Winter-2023

Subject Code: 4340901

Enrolment No.:

Subject Name: Polyphase Transformers And Rotating Ac Machines

Time: 02:30 PM TO 05:00 PM

Instructions:

SNk W=

Q.1 (a)
sl )
(b)
(“)
(c)
(8
(c)
(5)
Q.2 (a)
usl2 ()
(b)
(“)
©
(%)
Q.2 (a)
usl2 )
(b)
(“)

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.

List the different cooling system for three phase transformer and explain ONAF
cooling system.

AR YRRl 2leds1HR HIR (Aldy §(@d1 RieHsil ALEl vieild] 1A ONAF §(dal
(4224 Huesd).
Explain Buchholz Relay with neat sketch.
oy5ele [RAa 29 35U A8 MM,
Establish winding and vector diagram of following vector group. (i) Yd 1 (ii) Dyll
(i) Dd6
o{lAstl A5 Yeell dIB (591 WA dseR SIULALMHeAL @UIUeLL $2U. (i) Yd 1 (ii) Dyl1
(iii) Dd6

OR
A star-delta transformer has turns ratio of 1.44:1 and connected to 11 Kv three phase

system. Transformer is loaded to S00KVA at 0.8 p.f. lagging. Calculate primary and
secondary line currents, phase currents, line voltages and phase voltages.

RIR-3€21 2LoUSIHR 1.44:1 ol 2of 22U 1A B wal 11 Kv ¢l 35 RieH A1
A1SIAE B, 2leu51HR U 500KVA, 0.8 p.f Q[ €ls 8. UleH]l wal A553ell
Aleel Udle, 39 Udls, dell dleet dle2as,uia 3o dle%e{l A ld3l 52).

Describe how rotating magnetic field is produced when three phase AC supply is given
to three phase winding.

o132 &l 525 ALey(591a1 8l B W] Al 1d M UM 4419 &R 3l Ild s Y slU

85 Geust &1 B dsf dBlel 53).
Compare Squirrel cage and Slip ring Induction motor.

[R5 3% Wl [RAY (391 8e5521e1 Hl2efl YuI1HE( 5.

Obtain the torque equation for three phase Induction motor under running condition
and derive the condition for maximum running torque.
1oL Rl AQl uarel ofl essle HleR HI 215 UHls Aadl W HetdH
131 215 HiRell 21 Aardl.

OR
Define Induction Generator and List out its applications.

895550l W12l UL LA 520 2l dstl GUALILLA] Y- tlstld).

Draw and explain the Torque — Slip characteristic of 3¢ Induction motor. Show the
effect of rotor resistance on the characteristic.

3¢ B05521st Hl2ell 215 - REU dlai(B15dl €10 Al YHomd). dlel(Blsdl U 21eR
Uldsiefl MU Wdldl.
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The power input to 400V, 60Hz, 6 pole 3¢ Induction motor running at 1140 rpm is
40KW at 0.8 p.f. lagging. If stator losses are 1 KW and mechanical losses are 2 KW,
find (a) Slip (b) Rotor cu loss and (c) Efficiency.

1140 A RY1AH UR Alddl 400V, 60Hz, 6 UlE 3¢ 85521el Hl2ell UldR 8oy 0.8
p.f A{[2L U 40KW 8. %] 2291l dl 1 KW €l sl Ai(3As 4l 2 KW €13, dl

2 (2) (RAU (b) 222 SIUR dlA A4 (c) SIAeHdL
List the application of single phase induction motor.

[Ri216 325 05521t H122w(] W (W B2lelo{] Y[ Welld).
Explain Shaded pole Single phase Induction motor.
35 Uld (o1 ¥ Be5521el Hl2 uH1dl.

Explain Automatic Star Delta starter.

121N 25 IR 3e2l @1 UHoxtdl.

OR
Describe why single phase motor is not a self-starting motor?

Ridie 325 H12R UG Hle 34«18l dsf dlel 5312

Explain Capacitor start Induction run type single phase Induction motor.
3022 1S Be55Uet e 210U [Rid1E T Be5 51t H12R AHos1d.

Explain the speed control of Induction motor by Kramer’s method with diagram.
SIRAAM AL el Ueg[d GIRL 85500l Hl2Rell RUS (ARl AqHesd).
State the application of Synchronous motor.

Risleiy Hlee{l A (w51t osalidl.

Compare Induction motor and synchronous motor.

o5501el H12R el (Risletdt Hl2e{l HuHell 5.
Use Synchronous Impedance method to find out voltage regulation of an Alternator.

U225 239] 1% 39YALLst 2lddl HIe [Risled ©US Ueg[dell GUUIL 5.
OR
Define pitch factor and Distribution factor for Alternator.

22 Ul (UY 3522 wal (S[RR0Y2Uel F52301] clu] ().

Explain the method of synchronizing the alternator with infinite busbar.

U252 Woid HAUHIR AULE RisleAlo R s5alefl Uegd A4l

A 3 phase, 11KV, 10 pole, 50 Hz, Star connected alternator has 90 slots in armature.
Each slot contains 12 conductors. Find the necessary flux per pole.

339, 11KV, 10 U, 50 Hz, 1R 52525 12122 4 1HAM| 90 262 1Rl 8.
¢35 212l 12 55522 8. dl %3] sas Uld uld k.

Explain construction and working of ceiling fan motor.

AL(E1 Fel H12Re] 61121 ual S1 M),
State different starting methods of synchronous motor and explain any one method.
Risleld Hlezedl Ulg sdlefl (aldy Ueglda] Rl Ha S1SURl As U (d
UK,
Derive an EMF equation of Alternator
u\e2e22e EMF dHl5201 Hond)
OR
Explain equivalent circuit for single phase Induction motor.
[Rio1d 325 ©oS52let Hle HI2 dH sl Ulse dHexdl
State the difference between the fixed field - rotating armature and Fixed armature-
rotating field type alternator.

(5525 [5ES - sl WIHU WA (555 W IHUR - 52 (565 218U w2 cAed)

dslad esauldl.
Explain armature reaction in alternator.

e 2M ] 1 1HUR R 520 HHoC).

07

09

03
03
04
oY
07
09

03
03
04
oY
07
09
03
03
04
oY
07
09

03
03
04
oY
07

09

03
03
04
oY

07
09

03

03

04

oY

07

09



