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Fourth Semester
  Electrical Engineering /

Elect. & Elex. Engineering
Scheme July 2008

ELECTRICAL MACHINES - II
Time : Three Hours Maximum Marks : 100
Note : i) Attempt total five questions out of eight.

Hw$b AmR> ‘| go nm±M àíZ hb H$s{OE&
ii) In case of any doubt or dispute, the English version question

should be treated as final.
{H$gr ^r àH$ma Ho$ g§Xoh AWdm {ddmX H$s pñW{V ‘| A§J«oOr ^mfm Ho$
àíZ H$mo A§{V‘ ‘mZm Om¶oJm&

1. a) Define synchronous speed and percentage slip.           3
Vwë¶H$mbr J{V Am¡a à{VeV pñbn H$mo n[a^m{fV H$s{OE&

b) Calculate the percentage slip of an induction motor having
6-poles, fed with 50Hz supply, rotating with speed of 960 rpm.

3
EH$ àoaU ‘moQ>a {Og‘| 6-Y«wd h¡ Am¡a 50 hQ>©²O H$s gßbmB© Xr JB© h¡& ¶h
960 Ama.nr.E‘. na Ky‘ ahr h¡& à{VeV pñbn H$m ‘mZ kmV H$s{OE&

c) Compare squire cage induction motor and slip ring induction
motor. 6
qnOS>m àmê$nr àoaU ‘moQ>a Am¡a pñbn [a¨J àoaU ‘moQ>a H$s VwbZm H$s{OE&

d) Describe the factors on which speed of 3-φ induction motor
depends? Explain various methods of speed control of 3 - phase
induction motor. 8
{ÌH$bm àoaU ‘moQ>a H$s J{V H$mo à^m{dV H$aZo dmbo H$maH$m§o H$mo ~VmB¶o& {ÌH$bm
àoaU ‘moQ>a H$s J{V H$mo {Z¶§ÌU H$aZo dmbr {d{^Þ {d{Y¶m| H$mo g‘PmB¶o&

2. a) Classify single phase induction motors depending on their
construction. 3
EH$b H$bm àoaU ‘moQ>am| H$m g§aMZm Ho$ AmYma na dJuH$aU H$s{OE&

b) Why do we require starters for 3 - phase induction motor? 3
{ÌH$bm àoaU ‘moQ>am| Ho$ {b¶o h‘| àma§̂ H$m| H$s Amdí¶H$Vm ³¶m| hmoVr h¡?
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c) Why is synchronous motor not self - starting? Explain the methods
generally used to start synchronous motors. 6
Vwë¶H$mbr ‘moQ>a ñdV: ñQ>mQ>© (Amaå^) ³¶m| Zht hmoVr h¡? Vwë¶H$mbr ‘moQ>a
H$mo Mmby H$aZo Ho$ {b¶o gm‘mÝ¶V: Cn¶moJ H$s OmZo dmbr {d{Y¶m| H$mo g‘PmB¶o&

d) Explain working of Auto - transformer starter used for 3-φ
induction motor with a neat sketch. 8
{ÌH$bm àoaU ‘moQ>a Ho$ {b¶o Cn¶moJ {H$¶o OmZo dmbo "Am°Q>mo-Q´>m§g’$m‘©a
ñQ>mQ>©a' H$s H$m¶©{d{Y ñdÀN> {MÌ g{hV g‘PmB¶o&

3. a) Explain regenerative braking in induction motor. 3
àoaU ‘moQ>a ‘| "nwZO©ZZ AmamoYZ' H$mo g‘PmB¶o&

b) Explain principle of a.c series motor in brief. 3
àË¶mdVu Ymam loUr ‘moQ>a H$m {gÕmÝV g§jon ‘| g‘PmB¶o&

c) Derive the condition for starting torque and maximum torque in
3-phase induction motor. 6
{ÌH$bm àoaU ‘moQ>a ‘| àma§{^H$ ~b AmKyU© Ed§ A{YH$V‘ ~b AmKyU© Ho$
{b¶o eV© (ì¶§OH$) ñWm{nV H$s{OE&

d) An 8-pole, 3-φ, 50Hz induction motor is running at a speed of
710 rpm with an input power 35 kW. The stator losses are
1200 watt and rotational losses are 600 watt. Find - 8
i) Rotor Cu losses and
ii) The mechanical power output (Pm)
EH$ 8-Yw«d, {ÌH$bm, 50 hQ>©²O àoaU ‘moQ>a 710 Ama.nr.E‘. na Mb ahr h¡&
BgH$s {Zdoer e[³V 35 {H$bmodmQ> h¡& ñQ>oQ>a hm{Z¶m± 1200 dmQ> VWm
KyUu¶ hm{Z¶m± 600 dmQ> hmo Vmo {ZåZ{b{IV H$m ‘mZ kmV H$s{OE&
i) amoQ>a Vm‘« hm{Z Ed§ ii) ¶§m{ÌH$ e{³V {ZJ©V (Pm)

4. a) Define voltage regulation of an alternator. 3
àË¶mdV©H$ Ho$ "dmoëQ>Vm {Z¶‘Z' H$mo n[a^m{fV H$s{OE&

b) Describe the conditions of parallel operation of alternators. 3
àË¶mdV©H$m| Ho$ g‘mÝVa ‘| àMmbZ H$s Amdí¶H$ eVm] H$m g§jon ‘| dU©Z H$s{OE&

c) Explain why a single phase induction motor is not self - starting?
How can this motor made start? 6
EH$b H$bm àoaU ‘moQ>a ñdV: àma§̂  (Mmby) ³¶m| Zht hmoVr h¡? Bgo àma§̂
H¡$go {H$¶m OmVm h¡?

d) Derive e.m.f. equation of an alternator. 8
àË¶mdV©H$ Ho$ {dÚwV dmhH$ ~b Ho$ g‘rH$aU H$mo ì¶wËnÞ H$s{OE&
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5. a) Define pitch factor and distribution factor. 3
{nM JwUm§H$ Am¡a {dVaU JwUm§H$ H$mo n[a^m{fV H$s{OE&

b) Describe the principle of operation of an alternator. 3
àË¶mdV©H$ Ho$ "àMmbZ {gÕmÝV' H$m dU©Z H$s{OE&

c) Differentiate between salient pole and Non-salient pole
alternators. 6
g‘wÞV-Y«wd VWm Ag‘wÞV-Y«wd àË¶mdV©H$m| ‘| A§Va ñnï> H$s{OE&

d) A 3 - phase, 16 - pole alternator has a star connected winding
with 144 slots and 10 conductors per slot. The flux per pole is
30 mWb sinusoidally distributed and the speed is 375 rpm. Find
the frequency. The phase and the line e.m.f. generated. 8
EH$ {ÌH$bm, 16-Yw«d àË¶mdV©H$ H$s Hw$ÊS>br ñQ>ma ‘| g§¶mo{OV h¡ Ed§
Bg‘| 144 Im§Mo h¡ Am¡a àË¶oH$ Im§Mo ‘| 10 MmbH$ h¡& âb³g à{VY«wd
30 {‘brdo~a gmBZwgm°BS>br {dV[aV h¡ VWm J{V 375 Ama.nr.E‘. h¡&
kmV H$s{OE (i) Amd¥{Îm Ed§ (ii) CËnÞ ’o$O {dÚwV dmhH$ ~b VWm bmBZ
{dÚwV dmhH$ ~b H$m ‘mZ&

6. a) Explain why in an induction motor a high value of rotor resistance
is preferred at starting? 3
g‘PmB¶o {H$ ³¶m| àoaU ‘moQ>a ‘| àma§̂  Ho$ g‘¶ amoQ>a à{VamoY H$m A{YH$
‘mZ ng§X {H$¶m OmVm h¡?

b) What happens to power factor of a universal motor when the
load is increased? 3
gmd©̂ m¡{‘H$ ‘moQ>a (¶y{Zdg©b ‘moQ>a) ‘| ^ma ~‹T>>mZo na CgHo$ e{³V JwUm§H$
na ³¶m Aga n‹S>Vm h¡?

c) What is hunting in synchronous machine? How it is prevented? 6
Vwë¶H$mbr ‘erZ ‘§o hqQ>J ³¶m hmoVr h¡? Bgo H¡$go Xÿa {H$¶m OmVm h¡?

d) Explain 'double-field revolving theory'. 8
"Xmoham joÌ n[aH«$‘U {gÕmÝV' H$mo g‘PmB¶o&

7. a) Suggest, what type of alternator will be used for - 3
i) Hydraulic turbine and
ii) Steam turbine as a prime mover.
gwPmB¶o {H$ H$m¡Z-gm àË¶mdV©H$ {ZåZ àH$ma Ho$ Q>~m©BZ Ho$ àmW{‘H$
MmbH$ Ho$ ê$n ‘| bJmZo na Cn¶moJ {H$¶m Om¶oJm&
i) Ðd Mm{bV Q>~m©BZ VWm
ii) ñQ>r‘ Q>~m©BZ
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b) Describe the advantages of stationary armature and rotating field
in the alternator. 3
àË¶mdV©H$ ‘§o "pñWa Am‘}Ma Hw$ÊS>bZ' Am¡a KyUu¶ joÌ Hw$ÊS>bZ aIZo Ho$
bm^ {b{IE&

c) Explain working principle of repulsion motor and write its
application. 6
"[anëgZ ‘moQ>a' H$m H$m¶©H$mar {gÕmÝV g‘PmB¶o Am¡a BgHo$ Cn¶moJ
{b{IE&

d) Explain how a synchronous motor may act as a synchronous
condenser? Draw the phasor diagram of a synchronous motor
operating at overexcited and under excited conditions. 8
g‘PmB¶o {H$ H¡$go EH$ Vwë¶H$mbr ‘moQ>a, Vwë¶H$mbr g§Ym[aÌ H$s Vah H$m¶©
H$a gH$Vr h¡? Vwë¶H$mbr ‘moQ>a Ho$ {ZåZ pñW{V¶m| ‘| g{Xe AmaoI
It{M¶o&
i) A{V CÎmo{OV
ii) {ZåZ-CÎmo{OV

8. a) Draw and explain V-curves of synchronous motor. 3
Vwë¶H$mbr ‘moQ>a Ho$ V-H$d© It{M¶o Ed§ g‘PmB¶o&

b) Describe various losses occurred in the induction motor. 3
àoaU ‘moQ>a ‘| hmoZo dmbr {d{^Þ hm{Z¶m| H$m dU©Z H$s{OE&

c) Explain construction and working of universal motor. Write its
applications. 6
¶y{Zdg©b (gmd©̂ m¡{‘H$) ‘moQ>a H$s g§aMZm Ed§ H$m¶©àUmbr g‘PmB¶o VWm
BgHo$ Cn¶moJ {b{IE&

d) A 1000 kVA, 3300 V, 3- phase star connected alternator has an
armature resistance of 0.2Ω/phase and synchronous reactance
of 3Ω per phase. Determine the voltage regulation at full load
and at 0.8p.f lagging. 8
EH$ 1000 Ho$.ìhr.E., 3300 dmoëQ>, {ÌH$bm ñQ>ma ‘§o g§¶mo{OV àË¶mdV©H$
Ho$ Am‘}Ma H$m Vwë¶H$mbr à{VamoY à{V ’o$O 0.2Ω h¡ VWm Vwë¶H$mbr
à{VKmV 3Ω à{V ’o$O h¡& Vmo BgH$m nyU© ^ma VWm 0.8 níMJm‘r e[³V
JwUm§H$ na dmoëQ>Vm {Z¶‘Z kmV H$s{OE&
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