
Total number oJ prlnted pages-5

53 (rE 4Or) ELMC

2()r8

ELECTRICAL MACIIIIYES

Paper : IE 4Ol

F\IIL Marks : 1OO

Time : Three hours

TIne figures in th'e margin indicate
Jull marks Jor the guestions.

Ansuer Question No.7 and ang Jour
Jrom tte rest

l. (o) Explain why- 4x3=12

(i) DC Series motors are used to start
heavy loads.

@ In open-circult test of a single
phase transformer, hlgh voltage
side should be kePt oPen and ln
short-circuit test, the low voltage

' slde should be short-circuited.
(ii, A 3-0 induction motor can't run at

synchronous speed.



h)

(c)

(a)2.

b)

A 6-pole, 3-@ induction motor is
connected to a 25Hz supply and at full
load the rotor engfmakes lO5 complete
rycles in 2 minutes. Flnd the full-load
percentage slip. 4

Mechantcal energ/ is supplied to a DC
generator at tlre rate of 420oJ/s. 1\e
generator dellvers 32.2A at l2O uolL
Calculate the energr lost per minute of
operauon.

Write about the different types of losses
in a DC generator. Also derlve a
conditlon for ma;d.mum efficiency.

to

A long-shunt compound generator
runnlng at lOOor.p.rru Suppltes 22kl,I/
at a terrnlnal voltage of 22OV. The
resistances of the armature, shunt-fleld
and the series ffeld are O.05O, 11OO
and O.O6O respectively. The overall
efficiency at the above load is 88%.
Flnd (t,l Cu-losses (tii iron and fucflonal
losses (iifl torque exerted by the prime
mover.
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(a)3.

(b)

Describe about the followlng methods
of speed control of DC shunt motors
wlth a neat diagrams.
(rl Field Control (ii) Armature Control.

5+5=10

A 23OV shunt motor takes 5A at
no-load. The resistances of the
armature and fleld circuits are 0'25{2
and 1l5O respectively. If the motor is
loaded to carry 4OA, determine -
(i) lron losses and frictional losses

(A elliciency. l0

(a) A lOkvA, 2OO/4OOy, soFlz, single-
phase transformer gave the folowrrg
test results- fO

4.

O.C.test ; 2OOV, l'3A, l2OW
S.C. test : 22V, 3OA, 2OOW

on LV Side
......... on FIV Side.

Calculate :

(i) the magneflslng current and the
component corresponding to core
loss at normal frequencY and
voltage.

(it the magnetising branch
tmpedances and

(iii,) Percentage voltage reglrlation when
supplying full-load at O'8P..;[.
leadlng.
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(a)5.

h)

(b) A 6OOkyA, single phase transformer
when working at unity power factor has
an efficiency of 92o/o at full load and
also at half-full load. Determine the
elflctenry when it operates at unity p.-[
and 6oolo of full-load. 10

Derive an expression for torque of an
3-{ lnduction motor under runnlng
condition. Also find the condition to
obtain maximum mnnlng torque.

to

A 3-d, sOOy, SOHz induction motor with
6-poles develops 20 B.H.P. at 95Or.p.rn
with a power factor of 0.86 (rag). The
mechanical losses are total of I FLP.
Calculate for this load (i.l the slip,
(ri the rotor copper loss, (iir) the input
if the stator losses total 15OOW, (ru) the
line current. IO

(a) A 3-0, star-connected alternator ls
dellvering 2ONIW and 8MVAR to an
infidte bus at I I kV. The alternator has
slmchronous impedance of (O +;3)rZ .

Determine the load angle and the
excitation emJ. of tJ.e alternator.

l0

6.
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7.

Draw the equivalent circuit of an loaded
altemator per phase with the phasor
diagram. Also briefly discuss about the
terms -
Armature resistance, armature leakage
reactance, synchronous reactance and
armature reaction. fO

Mathematically show, how rotating
magnetic field can be produced from
two phase supply. 10

Wrlte about the construction and
operation of AC series motor.

10
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