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Note : All Questions are compulsory and each question is.of 1 mark.
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Only English version is valid in case of difference in both the languages.
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A 4 pele induction motor is
connected to SOHz supply. Determine

.the synchrous speed

(a)

®

©
@

The speed of a 5 HP, 400 V, 50 Hz

1480 rpm
1600 rpm
25 1ps
20 1ps

3¢ IM 1s 2850 rpm. Determine No,

(a)
)]

©

“of pole
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8
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Slip in 3¢ Induction Motor at a time
of maximum torque condition

(@)
()]
©

@

Direction of shaded pole motor ls

Depend on rotor resistance.
Proportional to rotor resistance.
Inversely proportional to rotor
resistance.

None of the above.

always

@

(b)

towards shaded pole.
towards main pale.

(¢) towards unshaded pole.

(d) None of the above.
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(a) . 180° 4ifr®
(b) 180° Frege
(c) 180° P @ 9 :
(d) 180° g &
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mﬁv&t
@ 15KV
®) 110V
(© 220V
@ 132KV
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. 14 Induction motor can make self

started by

(a) connection electric starter
(b) connectin-g running winding
(c) | connecting starting winding

(d) connecting auto transformer.

When load on 3 ¢ alternator increase

what happens on terminal voltage due
to armature reaction -

(a) decrease
(b) increase
(c) remain unchanged

(d) sometime mcrease, sometime
decrease.

Pole pitch in alternator is

(@) 180° mechanical

(b) 180° electrical

(c) less than 180° electrical

(@ more than 180° electrical

Output voltage - of alterniator at
generating station is usually
(@ 15kV

- ® 110V
© 220V
@ 132kV
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Thg value of synchronous impedance

is

@ Vg

V,

A

© =

I L: same Pf.

(d) None of the above

Open “'ckt characteristic of 3¢

 alternator is a graph between

(& (V)
® (V1)
© (Vo /1)
(& None of the above

A 4 pole 3¢ alternator has 40 slots in
stator core and winding is short
pitched and winding spreads in 9

slots. Find ont pitch factor. :
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12, Previy, T g e 08 swel | 14, 3¢ star connected aliernator supply
WWWQWQW?M | power to 0.8 leading;power factor
sezar B | load. Voltage regarding of about

' alternator is o
(@ A ’

(a) zer.vo'
(b) WA

: (b) positive
(c) ™S

(@ SRmAAeE

©) neg_ative
Y DI

) Nqné of the abow}e

15, welte & e o 1 e o Y 15, Main advantage of distribution of

M © ] viedingimss

(a) Saving of copper o

(b) el o AR A (b) reduced the size of maching’

P R of harmonic in

| | ’ | generated voltage

@ W*mwlﬁw o (@ improved the  mechanical
| | | strength of winding.

(@) W e
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frr B | (a) find out speed of synchronm‘l&
) g et @ s | T |
w0 ¥ e B () output of synchronous generator

(@) e it W A i (c) to synchronize synchronous
Fhw ; generator |

@ i 3 & | ! (d)‘NonepftheabWe o
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17.

18.

19.

20.

Constructisirof synchronous motor is
(2) - D.C. compound motor

" () SlipringIM.

(¢) Scharge motor

(d) Alternator

The power: factor of over exc:ted
synchronous motor is

‘(@) more than |

(©) leggingpf.
(d) leading p.f.

Field winding of rotor of synchronous
motor is excited by

(a) A.C.supply
(b) D.C. supply

() 220V,50Hz -
(d 220V,25Hz

~

‘Slip of synchronous motor at full-

load

(@ 02
() 05
© o

@@ 1
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21, Inverted V curve of synchronous

motor is graph between

(a) power factor and ﬁeld current
®) Landl,

© LandV,

(d) cos@and I,

When field excitation of synchronous
motor change o

(a) Power factor and Armature
current change

(b) Only power factor change
© Onlyarmamre current change.
(d) None of the above.

Over excited synchronous motor
work on '

(@) | unity power factor

{b) legging power factor

(c) leading power factor
(d)- None of the above

Swing equation express the relation
(@) change of power verses time.

(b) change of torque angle with
respect to time.

(c) change of input power with
respect of time.

(d) None of the above.

PT.O.
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(C) M= 180f
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Transient stability can be improve by

(@) increasing terminal voltage
(b) decreasing voltage |
(c) keep voltage constant

(d) None of the above

Which relation is tme in the

following ?

GH

(a)M 1|:f

® GH=ZMW

GH
© M=1g5
(d All of the above -
A D.C. series motor when connected

with - A.C. supply
satisfactory between

not work

(@) efficiency become low for AC.
(b) power factor become low.
(c) heavy sparking af brush.

(d) All of the above.

‘,
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28. In which of the following mator

29.

30.

~F

power factor improvement is

possible ?

(a) 3 ¢ Induction motor
() Repuléi_on motor -
(¢) Scharge motor

(d) None of the' a_bpv: o

Damper winding is used: in

Synchronous mator for

(a) reduce the effect of noise.
(b) reduce the effect of eddy cunént. |
(¢) -reduce the effect of hunting.

(d) All of the above.

If rotor frequency is (£), slip is (s)
and stator frequency (f) which

relation is true ?

@ f=ffs

'(b‘) f=sf

© f=f

@ f=f-5

P,T-Oo .
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ELECTRICAL MACHINES
| PART-H

ﬁu‘iﬁwmtﬂﬂﬂt] - ' [ahm&sﬂe
Time allowed ; Three Hours] | | [Maximum Marks : 70

dr. () s b & v e dhe s R

Note : Question No. 1 is compulsory, answer any five questions from the remaqining.

(ii) T W & W A AR O T BT T
Solve all parts of a question consecutively together. -
(iii) e T T g @ gRAT FHY |
Start each question on a fresh page.

(iv) ﬁ#wﬁ#wﬁ##ﬁwﬁ#mmﬁw?/

Only English version is valid in case of difference in both the laﬁguages

1. () e & R, mmmﬁ-@aﬁmaﬁ%mﬁa’r‘m .
Write the name of essential elements for generating e.m.f. in alternators.
(id) qmﬁwnﬁu%v-mwﬁﬁ ?
What is meant by V-curves of Synchronous motor ?
(i 3¢ S el e 3 e e e e e e & 2

Why is the rotor resistance starter is not used for a 3-¢ squirrel cage induction
motor ? ‘

(iv) meﬁa@mﬁmmmio
‘What dp you mean by steady state stability limit ?
) fr-mefr ST Rzl A e # W T g qfFdl g St & 2

What type of protection devices are prov1ded in the starters meant for 3-¢
mductmn motors ? o _ (2x5)

ay 'PT.O.
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~ 'Neglecting stator impedances in a 3—¢ mductxon motor, show that at slip ‘S,

i)

3@

G

2T,
torque T = ﬁ- here T, = Maxifnum torque developed at slip S,

m

e

S.ts
‘wwﬁwmﬁmmﬁW% a}wﬁﬁwuﬁm‘rmeﬁa
YRR 6 S e & 1 ST ot w0t rfore s |

“When a 3-¢ supply is given to a 3-9 winding, a rotating magnetlc field of

- constant magmtude will be produced.” Jusufy the above statement. (646)

T warer arew e e, wmw.mmm%awWaﬁwﬁm
mﬁmmmaﬁm Wwwmmaﬁmw |
|

Explain construction, working and torque-slip characteristics of the type of 3-
cage Induction motor for higher startmg torque without ‘excessive starting
current. ‘ . '
T 6 Ui, 603é@rﬁmﬁwthzt 1152 w55 vt v e et & v e Qe st
70 -, T ot ST g & | T T I -

A three phase 6 Pale, 60 Hz induction motor runs at a speed of 1152 RPM. When
the total torque develoPed by the rotor is 70 N-m.

"Then calculate :-

@ e § 3t g W

4. O

(i)

Total input power to Rotor

(b) R H por A wifwt

~ Total Rotor Copper Loss
() X H S ot Wil wiReT
~ Total mechanical power developed in the Rotor. _ (6, 2x3)

wwﬁahﬁawﬁﬁﬁvﬁ%:ﬁqwﬁﬁ%ﬂm#mmﬁ
H‘qaﬁﬁl

A single phase induction motor is not self-startmg_. Explain this statement using

double revolving field theory. : _

W e ot dtex R ‘s’ wqmw&ww lwmm#mm
Ry Wi |

Draw the equivalent circuit of a 3-¢ induction motor at a slip ‘S’. Also draw the
vector diagram W1th the help of tlus circuit, : , (6+6)

PoTop;'
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i e & it oo e € 7 0 5 KVA @ e e
57 SRSt TR I R ) O SR e o R
Whiat do you mean by voltage regulation of an alternator ? Explain a suitable -

method for determining voltage regulation of an alternator of capacity more than
SkVA.

(i) ® s A’ T ‘B’ TR it 3 R R A e 8 MW St 0.8 IiRRT O
S (e o W W E | e (AT = P gt H G W T e
R 5 MW § SO0 %! T w Sas TR TuiTe 0.9 v =@ €@
sreTeetes ‘B’ 1 WA U W R | |
Two.alternators ‘A’ and ‘B’ operate in parallel and supply a load of 8 MW at 0.8
lagging p.f. The power output of ‘A’ is adjusted to 5 MW by changing its steam
supply and its p.f. is adjusted to 0.9 lagging by changing its excitation. Find the _
o p.£. of alternator B. : ‘ : (6+6) =——=
. ) fert ww, oRafie st qat Rer S, iafie TR W e Wt W aREe
Explain the operation of a synchronous motor under constant load, varying
excitation and constant excitation, varying load.
Gi) @ 75 kW, 400 V, 4-yEM 3¢mmmwaz,u&rw
(004 +j 0.4) 3 ¥ | 3R T W TwAw 92.5% ¥, W 0.8 wftey Tuiie (AT T
ot AR WA R |
A 75 KW, 400 V, 4-Pole 3-¢ star connected synchronous motor has a per phase
Z = (0.04 + j 0.4) ohm. If the efficiency of the motor is 92.5 %, then compute at
full load and 0.8 p.f. (Lead). -
(a) i Yot gom uRey . =t |
Open-Circuit emf per phase. ‘
(b) SO g Fifre AT | . (6+6)
Gross mechanical power developed. :
@) mwﬁsmﬁaﬂ?mﬁaﬁmmwwm [

Drive an expression of swing equation for a synichronous machine. .

(i) w2y, 50 &, 11 Feeieive wersd® ® @ 100 MW & it TS 0.85
v ¥ 1 ¥ qe o et 10,000 kgm? ¥ | v M @& H Framie i
TUFT T |
A 2-Pole, 50 Hz, 11 kV alternator has rating of 100 MW, power factor 0.85
(lagging). The rotor has a moment of inertia of 10,000 kg-m?. Calculate ‘M’ and
‘H’ constants. ' (6+6)

0 U AT | | ~
~ Explain construction, principle, operation, characteristics phasor diagram and
applications of a 1-¢ Repulsion motor. ' o 12)




