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EE/EX-402 (GS)
B.Tech. 1V Semester

Examination, November 2023
Grading System (GS)
Electrical Machine - I
Time : Three Hours
Maximum Marks : 70
Note: 1) Answer any five questions.
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ii) All questions carry equal marks.
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iii} In case of any doubt or dispute the English version
question should be treated as final.
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A 6300/210 V, 50 Hz, single phase transformer has per
turn e.m.f of about 9 volts and maximum flux density of

1.2 T. Find the number of high voltage and low voltage
turns and the net cross sectional area of the core, 7
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a) Discuss about the open-circuit test and short circuit test

(2}

2. If part of a primary winding of a transformer were
» accl:dcntally short circuited what would be the immediate
effect? Discuss in detail. _ 7
- gf R s & Trerfiies ArEfET 1 A W ek |
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b)Y A 20kVA, 2000/200 V single phase transformer has the
) following parameters. H.V. Winding: R, =:.'ifl. X,=53Q,
L.V. winding: R, = 0.058, X, = 0.1€2. Find the voltage
regulation at 7
i) Power factor of 0.8 lagging
ii) UPF
iii) 0.707 power factor leading
ua 20 kVA, 20007200V Qﬂﬁﬁﬂ;ﬁﬂﬁ?ﬁm
AR &1 Ta A AR R, =30, X, = 5.3Q, L.V, aEfEn:
R, = 0.05Q, X, = 0.1Q et RS 31 7a e,

i) 0.8 3 T AR HIR
ii) UPF
iii) 0.707 qrR e #Hifdn

Explain the need of parallel operation of single phase
> u-aftsfurmers. Give the condition to be satisfied for their
successful parallel operation. 7
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b) Two transformers A and B of ratings 500 kVA 'f\nd
250 k VA are supplying a load of 750 kVA at 0.8 pflagging.
Their open-circuit voltages are 405V and 41 5V
respectively. Transformer A has 0.01 p.u. resistance and

0.05 p.u. reactance and transformer B has 0.015 p.u.
resistance and 0.04 p.u. reactance. Find 7
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i) Circulating current at no-load

11) The load current shared by each transformer

iii) kVA and power factor of each transformer.

Take the voltage across load as 400 V.

U 500 KVA 3iI¥ 250 kVA T F 2 girnik A sk B

0.8 pf <iffiT T 750 kVA &z 6t It =R @ E T
~-afhe i ay: 405 v 3R 415 v #1 grawmeR

A §0.01p.u. nﬁlﬁuaﬁqﬂﬂsp.n.nﬁfﬁmaﬂfﬁﬁm

BH 0.015 p.u. 73Ry 31k 0.04 p-u. Sfifsm gar s
i) A-cle w ofeiar yry

if) AT SRR gRT WIS e B

iii) kVA 3R 5% giawiaR o1 giaw thaeg

&S W ¥ AT B 400 VH w7 H F)
Explain the construction and working principle of a three
phase induction motor., 7
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A 4-pole, 3-phase S0 Hz induction motor has a
star-connected rotor. The rotor has a resistance of 0.1Q2
per phase and standstill reactance of 2{¥phase. The
induced emf between the slip rings is 100 V. If the
full-load speed is 1460 rpm. Calculate: 7

i) Theslip

i) The emf induced in the rotor in each phase
1ii) The rotor reactance per phase

iv) The rotor current

v) Rotor power factor

Assume slip rings are short-circuited.
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Explain the Torque-Slip and Torque Speed characteristics
of an 3-phase Induction motor. 7
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Explain the different speed control methods of squirrel
cage induction motor. 7
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Explain the procedure of drawing the circle diagram of
an induction motor. How is the performance
characteristics obtained from it? 7
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b) How does using double revolving field theory? Also
explain the principle of operation of single phase
induction motor. 7
Fact Raffei Sieg &2 & Sgam 32 awar 2 e &
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7. a) Explain the construction and working principle of a single

phase A.C. series motor. 7
et %1 A.C. D8 Aiex & Pt 3k ad figa &
RAT T

b) Explain the types, construction and working principle of
a servomotor. hitps://'www.rgpvonline.com 7
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8. Attemptany two: 7+7
a) Discuss about the Excitation Phenomenon in Transformer.

b) Why breather is connected with the conservator and not
with the main tank of the transformer?

c) Discuss about the three phase induction motor breaking
methods.

d) Discuss about the induction motor steady-state
performance under varying quality of supply and stator
winding short circuit location using negative sequence
current.
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