Seat No. / Enrolment No.:

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 |(a) | 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 dlgesloleti 1o 2 Qruefl Heeell slee Sleselel sdl ol | 03
Ay UsL(R1d ofl Al dl Aeldl digeSlaH] UL USR] 512 Sl© 257 el %l ary
YRl UsL2ld el d) 2101 dIeeSlaHi UL USIRA sle2 Sl 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.
() | Rdloldel pesselel Hle 2l HIZ 2 w12 el d Qi) A [yt | oy
85552lst Hl2a 2 212 sqlell Ad) sl
(c) | Explain the working of shaded pole type single phase induction motor with figure. 07
(5) | A3SUld UsIRe(l [o1d 32 Bess2lel Ml s1d wisdlus UM, 09
OR
(c) | Explain the working of capacitor start capacitor run type single phase induction | 07
motor.
(5) | 3Ufler 212 3Ufler ¢l uslefl Ao1d 3y ess2lel Hles] s wlsdlus | 09
UHdl,
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
(1) | ol 3 2l sliRui ugeilal e QtiRe] sl 9 82 oY
(c¢) | Explain OFF load and ON load tap changer of three phase transformer. 07
(5) | ol 3 2l sliiRetl vl dlS el el Els 2U UeR yudl, 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 eleatsliR vlodel sul skl 8 d wlldl? 8l 32 2letsliRel | 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.

(61) | %] 200 ¥cfl,3%000/Uo0 dle2 3212 1R &l 32 2l=us1HR UR Yoo dle2 UIS ot | oY
Q1oL ulaR 3523 100 Scflalefl dls sld dl A5S3] dlgeSlale] dlgel 532 el 3oy s32
QLlHl.
(c) | Explain the construction and working of Buchholz’s relay with sketch. 07
(5) | w5l aq ol A 51 w15l Audl. 09
Q.3 | (a) | Describe the induction generator & list its applications. 03
USL3 | () | Be552Ust %elRea dRld) A detl GUANILL LI, 03
(b) | Explain the construction of squirrel cage three phase induction motor. 04
(W) | ¥scle 3oy 219U il 525 8eSselel Hl2e] ot uHdl. 0¥
(¢) | 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 @235, Uoo dle, € Ulaqiufl sl 3o pe5selel Hle cuu WRUIRAM 1S 39¢ | 09
(sdldle w1Geye UldR AU DUIAR $522 0.¢& A2l & Ua [§52Ust WA (o>
dlld oy [(sdldle wa 22 qlily U (5dldle 8. 31 dlS UR (1) dlsel 532 (R)
2122 51U d1{lY 2llk.
OR
Q3 | (a) |Ifa3-0 M. with 4 poles runs at 1440 rpm when connected to 50 Hz supply, | 03
calculate: (a) % slip, and (b) frequency of rotor current.
Usl3 | () | ¥ Wadloll ol 3o 955l Hl2R Uo 62ys Al L8l 1Sl 130 WURUIAU ¢l | 03
21y 891815 5. () WU (64) 2122 s32¢1] (5542l
(b) | Which are the difference between squirrel cage and slip ring type three phase | 04
induction motor?
(W) | ¥scle 3o el RAulaL usRell 9l 5o 95521t Hle dell dslad sULSULY? | oy
(c) | Explain direct on line starter with circuit diagram for three phase induction | 07
motor.
(5) | ol 39 Besselst 1l UL SIS el 2212 US[2 SIUIAM UL quwdl, 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 131 e el HHA Head 215 HIRell Rl 58 8 d | 03
% 3lLdl,
(b) | Define slip of three phase induction motor. What is the value of slip at block | 04
rotor condition?
(W) 31 5% 905521 Hleell :e|Ua cdlvIRld 520, eels 122 HHA d|us] Y& Q) eld | oy
?
(c) | Explain the no load & block rotor test on three phase induction motor. 07
(5) | &l 5o 95521t H12Rel] ol S el GaLS 2122 222 YHCl. 09
OR
Q4 | (a) | Explain any one method of synchronization of alternator with an infinite busbar. | 03
USLY | () | 16223011 Woid WHGLR AL AslelleDUsial s1e 15 Id Mol 03
(b) | Why synchronous motor is not self starting? Which are the methods for starting | 04
of synchronous motor?
(64) | ATslet HleR UL U2 2ad 21 «tefl? sl Hleral 2 21E 57l Adl 50 87 | oy
(c) | Derive the emf equation of three phase alternator. 07
(5) | 4l 3 w2220 oAU s A5 d1Rdl. 09




Q.5 | (a) | Which are the various conditions for synchronization of two alternators? 03
) | A ¥{le2a2201] A 5lel LoDt HIo{l el %el 21l 58 B2 03
(b) | Explain the V-curve of synchronous motor. 04
() | dT5letd Hl2edl dl-sd UHomd). 0¥
(c) | Explain the construction of three phase alternator. 07
(5) | ol 52 wle2e220] 6t 121 yH 4l 09
OR
Q5 | (a) | A 3 phase, 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 122l Weo 2+l Udl 3o, Slglorjelst 3522 | 03
0. MY 3522 0.¢% el sasd Udl Uld 0.02 duiz Dl 3 el odl
pAHU S 2k,

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

() | 8l 523 {lesleiyt HleRedl el el GuAldld i) wQlld). oY

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

(5) | vl dle2e 20y aelel iltdl Hiee(l T sley rilse Has uHd). | 09
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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.

Explain essential condition for parallel operation of
3 @ Power transformers.

3 ¢ UldR 2louslHR ol W {1u2et ofl B3 2Acdl AHw .
Explain with diagram any one method of cooling of power transformer.

UldR 2ledslHR ol Selo HI2 ol 519 ul ¥s uegld wigdl w8
AHAdl.

Explain construction of 3 ¢ Transformers.

3 b 2leASIHR ofl Ul AH2Ad).

OR
Explain OFF load and ON Load Tap changer on
3 ¢ Transformers.

3399 21eAS1MR of Bl GlS vial Bleicls 2U Y% AH% )

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

3 38% 95520l Hl2R «il 215 261U dlai(@Lsdl £l wal A%,
Explain necessity of starter in 3 ¢ Induction Motor. Draw circuit diagram of
DOL starter.

3 39% Be552el Hl2R HI2 22122 «ll FiUld UMMl dell DOL
L& «ll URuY €13

Draw the circle diagram from no load and short circuit test of a 3-Phase, 14.92
KW, 400 V, 6-Pole Induction Motor from the following test results,

No Load 1400V, 11 A, p.f.=0.2

Short Circuit Test : 100 V, 25 A, p.f.=04

Rotor Cu loss at standstill 1s half the total Cu Loss

From the diagram find (a) Line Current, slip, efficiency and p.f. at full load
(b) The maximum torque.

3 39%, 14.92 KW, 400 V, 6- Uld oil 855210l Hl22 HI2 <l wulicul
WHLS oll oi) 6lS el 2112 AUS[2 222 UIR ol R MI2 ASH SIAIAIM
AR
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Q2 (3
Usl2 ()
(b)

(@)
(©)

(8)

Q3 (3

U3 (A)
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(¢1)
(©)
(%)

Q.3 (a)
usl3 ()

(b)
(“)

(©)
(%)

Q4 (3
U4 ()
(b)

(W)

(©)

(5)

ol dls 1400V, 11 A, pf=02
e usle22:100V,25A,  pf=04
2eil2 2efl(d U A2 S1u2 |l 212d S1UR ClY Sl wisHL D). dl US4
SIAALM YR &l () €loel s, 21y, sideiHdl e §6 dlS U UldR
3522 (W) HedH 215 20l
OR
Explain the terms Crawling and Cogging related to 3 phase IM.
3 38% 9055210l Hl22 HI2 $IGHIDL A4 S1o{Io1 AUl

Derive the condition for maximum starting torque in poly phase
induction motor.

Uldl 39% 9e5520el Hl22 HI2 HetiH 215 HI2 «il 21d dlRdl.

The power input to a 440V, 50 Hz, 6 pole, 3 phase induction motor running
at 960 rpm is 32 KW. The stator losses are 1 KW and friction & windage
losses are 1.8 KW. Calculate (i) slip, (ii)rotor cu loss,(iii) shaft power and (iv)
efficiency of motor.

s 3 39 440 dle2, 50 Hz, 6 Uld ,960 112 Ul U GUR §dl
9o55200l Hl2R «ll UldR 8eiye 32 [sdldle 8. ke dly 1 [sdldle
Vol [§52101 W [ded% dlN 1.8 [sdldle & dl HleR «il ()€ly, R

2122 S1UR Gl (3) 2ALs2 ULdR Bal(¥) Hl2Reil slAaiudl Y.

A 4 pole, 5 h.p., 50 Hz three phase induction motor rotates at 1430 rpm at full
load when connected to 440 V supply. Find the percentage slip of the motor.

s 4 yd, 5 AUV, 50 €22 3 8% o550l HI2R ARUIR 440 V Y
Ule ASIAE Sl AR 6 LS UR 1430 WIRYIAM UR 3 . dll 2l
Hle «il

% ¥{1u 21l4).

Which are the difference between squirrel cage type and phase wound type
rotor?
sclRd 3% USIR of dell 3% diGeS USIR o1l 212R dA | dsldd sl
87
Explain Construction and working of Shaded pole single phase Induction
Motor.
235 Uld AIo1d 3% Be552Uel Hl2edl el vial s1 AH¥d).

OR
Why centrifugal switch is used in split phase Single Phase Induction Motor.
adle 3o APIA oy 9essAol HleR ML AlRsYdld 1y 3u
dluRdLHL ¥ 8?
Why single phase motor is not a self starting motor?
Ao1d Foow Hlez 2l Ui dAULd]d oieil? unal.
Explain fully automatic Star Delta starter with power and control circuit
diagram. .
UldR el 5219 usle stuluim A1 geal HI2WIEs 1R 3e2l 21éR
AUl .
Write the applications of single phase Induction Motor
H[o1d 3% §oss2lel Hl2ell GUALLL F Lidl.
Derive EMF equation for alternator.

V| E2012R of ©. WU of YA dlRdl.
Define voltage regulation of alternator and explain synchronous impedance
method to find voltage regulation.

W E2Ra12R HI2 dle2os YA e of] calluql UL dell dle2es YAl
uludlefl lesloid vnilesey ol Uegdl Aundal.
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Q4 (
U4 (A)

(b)

(X)
(©)

(5)

Q5 (3
U5 ()
(b)

(“)

()

(5)

Q5 (a

U5 ()
(b)
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OR
List different types of single phase Induction Motor.

Ho1d 3% Boss2lel Hl2Rell USIR SBlLLd).

State the applications of Alternator in different fields.

el Yol &l HI we2ra22eil GUAldildl FaLLdl.

Find the no load phase and line voltage of a star connected 3 Phase, 6 Pole
alternator which runs at 1200 rpm, having flux per pole of 0.1 Wb sinusoidally
distributed. Its stator has 54 slots. Each coil has 8 turns. Pitch factor is 0.98
and distribution factor is 0.96.

3 39, 6 Ul w2122 Boil AULS 1200 WIR.ULAU D, Beil s6sA
uld g 0.1 AuR ALB-A1YSHl aUIAd] &, ol 2222 <l 54 Wil
8. £35 5194 <11 8 vi2l V. Ul 352 0.98 Vil [SE10Y 2 3522 0.96
8, vl B1E2012R all oll |lS UR F8% Vol dlDel L% 201t

Explain use of synchronous motor to improve power factor.

UldR 3522 YUIRKLL HI2 Alosleid HleR «ll GuAldL AuAndl.
State conditions for parallel operation of two alternators.

o] we2Re12R oil UeE vilu2lel HI2 il 2l uLLdl.
Why synchronous motor is not self starting? List methods of starting and
explain any one.

Aloslotd HleR 2L HI2 2aiUld]ld «1e{l? dal Ulg scledl dl duil

ual 518 URL A s AU,

OR
State the methods of speed control from stator side of 3¢ induction motor.
Explain any one.

3 ¢ 9552l Hl2ell 222 w1y el 1ls 5214 salsdl d wldl.

A1 Sl UL AS YH2dl.
Explain the method of obtaining V curve in laboratory.

WAL 2L ML vV sd Aaadiefl Uegdl AMndl.
State and explain method for synchronization of
3 ¢ alternator with infinite bus bar.

Uold WHGMR UL 3 ¢ WeE2RARR ol YlesledloD2Uat HI2 ofl T slldl
»a) YHldl.
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Subject Code: 4340901 Date: 13-07-2023
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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 programmable & communication aids are strictly prohibited.

5.  Use of non-programmable scientific calculator is permitted.

6.  English version is authentic.

Marks
Q.1 (a) For a single phase induction motor if the slip of rotor with 03

respect to the forward rotating field is 0.05,Calculate slip of rotor
with respect to the backward rotating field.

ysll i) Al 3 gesseld Hle: HIR  slkas 2elal [seseil 03
U108 22+l e{1us] Yt %) 0.0u Sl dl Adel A2l
[seseil A0et 2A22w(l 2eflus] yeu Q).
(b)  Where and why is a centrifugal switch used in a split phase 04
single phase induction motor?
(@) udle ¥ Alld 5% vesselel HleH i A2l gola 2ly sl oY
ol QAL UL dURIY B?

(¢)  Explain the working of capacitor start capacitor run type single 07
phase induction motor.

(5)  SUdlerele 3Ulewet Alld 3% voss2lel Hles sl 09

{Hen1dl.
OR

(c)  Explain the reason why single-phase induction motor is not self 07
starting. Explain the methods making single induction motor self
starting.

(5) Ao 3oy 9e5s2st HleR L HI2 2 212 «18fl 4 514 09
118 YHondl.q]old 5% ©0552lel HleRel 2y 212 5l
Hl2ell Ad)l duosic.

Q.2 (a)  What is the function of conservator, breather and explosion vent 03
in transformer?

Uslz () 2lsMSlRMI Slensd e, ufld WA W sudlned deee] s1A 03

9] 87

(b) L\%st the various cooling methods for transformer and explain any 04
one of them.

() 2leslHR HIRedl agelogel seflot Hizell Al aaildl 1 oY
J1H d A5 It UHdl.

(¢)  Explain construction and working of Buchholz relay with sketch. 07

(5) 45l A ot e 51 Yuexdl, 09

OR
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Q.4
U2l.4
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(©)
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(©)
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(1)
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(“)
(©
(5)
(a)
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(b)
“)

Which are the various conditions for parallel operation of two
three phase transformers?

A ol 3 2leuslHel Wag 11uelet Ui+l ogelogel
dl 58 B?

Calculate the value of phase current and line current of primary
and secondary winding of 120 kVA,3300/400 volt delta-star

three phase transformer having load of 80 kVA at 0.85 lagging
pfis connected at 400 volt side.

ol R0 5dlad ,3300/¥00 dle2 Se2l-21R YUl 5P
2145142 UR Yoo dleg YLoS 0.0y A1l UldR 3523 ¢o
3dln) dls €ld dl uioHTl ua Ass3 dlgeslosti 3
532 val G190l 532 2Ll

Compare a three phase transformer with bank of three single
phase transformer.

N5 ol T 2leuslHReAl AL ATod T 2l slHUsAL G5
A1 AW 1G] 520

Why the rotor slots are skewed by small angle to shaft axis in
induction motor? What is the difference between DC motor and
three phase induction motor?

©9o55Qel Hl2M| QUL Wslyell A2 wWle 2ul HIR
AL AWM 211d 2 Sl HleR A4 8l 3 9552l
1122 4Rl dsldd 9 872

Explain construction of slip ring induction motor.

1Y 22l §e552Ust Hl2s] Wit 1231 Ul

6 pole,50 Hz, 3 phase induction motor is running at 950 rpm and
has rotor copper losses of 5 kW. Calculate rotor input power.

€ Ulg, Yo 6225, Yl 3% 8552t H12R o RN
S(deil UlA B ua e SIUR dlHly U [sdldle BRleR

8142 UldR QL.

OR
Calculate synchronous speed of 4 pole,10 HP,50Hz three phase
induction motor and what will be approximate full load current
of its?
¥ Ulg30 AYULUo 62ob ol 3 ©e5s2lel Hleell
AlsleAu 1lS 2181w Aot 2ie12)cd
§6 4lS 532 Sedl sQl?
Define slip of three phase induction motor. What is the value of
slip at standstill condition of three phase induction motor?

ol 3% o552l Hleell wWlua cyiuRild s20.ReR
$oS1Q1eU 8l 325 ©o552el Hleredl 2elus] Y& Jeq Q12

Explain the fully automatic starter delta starter with power and
control circuit diagram.

UldR el s2ld Asle Al gell w1Mels R deal
R 12 UMl

Which parameters of three phase induction can be found from
circle diagram?

USE SIAAM U] 8l 305 90552t Hleedl sUL sl
21H1eR 2l eLsiu?

Which are the difference between the squirrel cage type and
phase wound type rotor?

¥dlRE 5% USIRe] del $2 dlBeS UsRell A2 dRel|
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Ugl4

Q.5
VEIR

Q.5
U35

(©
(3

(@)
()

(b)
(“)

(©)

(3

(@)
()
(b)
“)
(©
C)

(a)
()
(b)
(“)
(©)
(3

dsldd sUlL 8?2

List the various methods of speed control of three phase
induction motor and explain any one method.

ol 5 805526l Hleell Adl (A el el el dl
2 3LLcl el AHA A A AHCl.

OR
Compare the rotating field type alternator with rotating
armature type alternator.

AL (565 uslRell vleAerwdl A2l AU
US[Ret] w2122 U18 YW IHE( s

Define the voltage regulation of alternator. List the various
methods to find out voltage regulation of alternator.

ULl Al YAQlelal  UluAR{ld 5.
vle2A2ell dle2y Yaglst Qlddlefl elyel Il
Qlldl.

A 3 phase,16 poles, alternator has star connected winding having
240 turns/phase, distribution factor is 0.96 ,pitch factor is 1,
speed is 375 rpm and flux per pole is 0.03 wb. Find the
generated emf per phase.

gl 5» 48 Uld R SIsS wleeded o
2ol /3, S1eloyeled 3522 0.8 U1y 52 9, 1ils 39U
WRUIAY Ha 56454 Udl Uld 0.03 duR B.ue13es
6AUU S Ul 3 201

What is the value of speed regulation of synchronous motor?
And explain it with reason.

Ricsleidt Hl2zs] 1S 0y QLlele] YU Q) 8?7 WA d S124
112 yydl.

Explain use of synchronous motor for power factor
improvement.

Uld? 5522 YURBIL M2 Rissldd Hleedl Gudlal
{1,

List the various application of synchronous motor. Compare
synchronous motor with induction motor.

[qoslody Hleell (aldy A3 wQlldl. (Uesldy

Hl2Rell Bo5521e H12R AL UMK 5.

OR
Calculate the pitch factor for the alternator having 96 stator
slots,6 poles and coil span 1 to 12.

W22 €€ 22 2, Uld ¥al 51996 ¥ le1 9 &f] 92
8 dl Uly 3522l awHl 5.

Why synchronous motor is not self starting? Which are the
method for starting of synchronous motor?

[Aosloiy H1eR 21l HIQ W 1e oAl ? [Meslady Hlera
A w12 SALHIRAL Adl 58 82

Explain synchronization of two alternators using two bright and
one dark method with diagram.

W ¥{le2A2301] RicslelloDelel Hieell 2 ullee w4 del
SIS NYS SN AL Yl
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