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L2001 I
EE/EX-402 (GS)
B.Tech. IV Semester
Examination, June 2023
Grading System (GS)
Electrical Machine -1
Time : Three Hours

Maximum Marks : 70

Nore: i) Answer any five questions.

1. a)

b}
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- =1 urT weAl @ g Hifom
i) All questions carry equal marks.
Tt ne=i % T 3iw B

iit) In case of any doubt or dispute the English version
question should be treated as final.

et +ft mepR & <idg srerar Rarg 6 fRuRY 3 sk
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Explain the construction and working principle of a single
phase transformer and derive its EMF equations. 7
R&rer o1 giRIRTR & Fmfor silk =rf Rieia #t e =3
3R g8 EMF Feftaoil @ egeas a3

A single phase 50 Hz transformer has 100 tumns on the
primary and 400 tumns on the secondary winding. The net
cross-sectional area of core is 250 cm?. If the primary winding
is connected to a 230 V, 50 Hz supply, determine, 7
i) Thee.m.f. induced in the secondary winding _

if) The maximum value of flux density in the core.
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a) Explain the process of finding efficiency of transformer
by Sumpner’s test. 7
TR ¥ THE0T gRI SRR 6 Z2dr st o &) Bl
I WA

b) A 40 kVA transformer has iron loss of 450 W and full-
load copper loss of 850 W. If the power factor of the load
is 0.8 lagging Calculate 7
i) Full-load efficiency
ii) The kVA load at which maximum efficiency occurs

and
iii) The maximum efficiency.
o 40 HNY iR § 450 Iic T AT I 3R
850 ale 1 B I8 HIWR AT g1 IR Al F IR Haex
0.8 AT 21 7o &
i) i-"RgEm
i) v AR o W ity gaar adt & sk
iii) frepan qaan
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a)

b)
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Explain Scott connection for 3 phase to 2 phase

conversion and show that the primary neutral divides the
teascr pnmry winding in the ratio 2:1. 7

3 %ot | 2 ¥ ST 3 fIY Teie ot Y e o
3R R & et ~gger AoR g d ansfEr 3y 2:1 b
IgaE F e o &)

Two single-phase transformers A and B rated at 600 kVA
and 500 kVA respectively are operated in parallel to supply
a load of 1000 kVA at 0.8 lagging power factor. The
resistance and reactance of transformer A are 3% and

6.5% while that of transformer Bare 1.5% and 8%.

Calculate the kVA loading and the power factor at which
each transformer operates. 7

FHIZHR 600 BT 3R 500 g Y23 2 e THEHER
A 3R BT 0.8 ST gy Saex 11 1000 ¥ F g HY
Sff % forg wTIaR 3 Wi R ST &1 TRewiR A
&1 aferu 3R afifm 3% ol 6.5% & s SR @
1.5% 37X 8% 21 IdiT SitfEn iR yraw e Y o od
fore o= v gawiR Heifera Bar

What is a main differences between Squirrel Cage and
Slip Ring Induction Motors? 7

TaRe o1 AR R R eaam Aief & dia g sie
FR?
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b) A 150kW 3000V, 50 Hz, 6-pole starconnected induction

b)
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motor has a star- connccted slip ring rotor with a
transformation ratio of 3:6 (stator/rotor). The rotor
resistance is 0.1£2 per phase and its per phase leakage
inductance is 3.61 mH. The stator impedance may be
neglected. Find the starting current on rated voltage with

short-circuited slip rings. 7
& 150 kKW 3000 V, 50 Hz, 6-91d TR~ dCs 38999
1ex § 3:6 (ReX/AW) ¥ giad sua & a9 TR-
FEEes foay R Aex #1 Aex wfRy 0.1Q #fy v ik
o wiay a1 ReaE e 3.61 mH @1 e niemmn
2t e 6 o Tt 21 Hie-agaes &g i &y 1S
Flee OR YEATAN e I gar sy

Explain the No load tests and blocked rotor tests for an
3-phase induction motor. 7

3-%T B9 HieR & fore A 18 o iR ifes Ao o
&Y @ T

Explain the phenomenon of cogging and crawling. Also
discuss double cage and deep bar induction motor. 7

HIFNT 3R wpitenT H geT FH R T & Hof AR AT
4R a9 Aer o¥ A} guf #%)

Draw and explain the equivalent circuit of a three-phase
induction motor. 7

3-8 $IR0 AR 3 WHGER aRay o R Ty 3IR weETERl
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b) Explain the double revolving field theory, equivalent
circuit and its determination of single phase induction
motor. i
&id REiean $ice &, gagen affe s e
399 et & Frufzor & aren w1
7. a) Explain the construction and working principle of a single
phase linear induction motor. 7
Riret ot R deaer qier & Fmfor sk & frgia
HHHATET
b) A 4-pole, 250 W, 115 V, 60 Hz capacitor-start induction
motor takes a full-load line current of 5.3 A while running
at 1760 r.p.m. If the full load efficiency of the motor is
64%, find 7
i} Motor slip
ii) Power factor and
iii) Full-load torque.
U 4-9%, 250 W, 115 V, 60 Hz $fRrex-werd deaam
IR 1760 r.p.m. W T & M 5.3 A & TeA-ars g
e ol 31 af} Wrex i gof s amar 64% &, ar
i) =R fEag
i) greR haex R
iii) G- P F gar Mg
8. Write short notes on: (any Two) T+7
a) Power and distribution transformer.
b) Pulse and high frequency transformers.
¢) How do changes in supply voltage and frequency affect
the performance of an induction motor?
d) Losses and efficiency of three phase induction motor.
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