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(sEM. tII) THEOITY EXAMII\ATIO|{, 2015-16

E L ECTRO-MECHANICAL ENERG Y CONVE RSION-I

[Time:3 hoursl [Total Marks:1001

Note : Attcmpt all 3 Scction.

SECTIOI{-A

1 . Attcmpt all parts of this section. (2xl}:20)

(a) Why is the wave winding useful for high voltage

low current DC machines?

(b) How the back EMF does make the DC machine

self-regulatory?

(c) How the direction of rotation of the DC shunt

motor can be changed?

(d) Based on the principle of conservation of energr
write an energy balance equation of the motor.

(1)

(Follorving Paper ID and Roll No. to be filled in your
Answer Book)

Roll No.
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9 rstate the ph,enomcnon use;fuil f,or the

electromechanical ene rgy,conversion in rotating
'rnachines?

(B -Give-two applications of ths ffi . ;mffiwr;ffiiil

,DC,c ompound .pnerator,

G) How are the transfonrrer:losses affected by the

p ower factor of'the,Gonnected {read?

(h) An autotransfofiner has,pfimary 'vd'ltage'V, oild

scsor*dary voltage v, w-here v, rvr.'c&ula1e -thc

fraction of powsr transferred inductively.

(i), If Pi and Pn represents'iron,loss and fuIl;load ohmic

loss, then find She fractional load at which the

maximum power shall be transferred.

0) A 1000 KVA, 50kV/40kV single phase auto

transformer is frIIly loaded. Find'the culrent in the

commonsection,.ofthe winding.

ffiCT,.ION.B

Affempt *ry frve questions,from the following, ( 1 0 " 5 :5 0)

Z. (i) Show that the torque in-a doubly excited rnagnetic

system is equal to the rate of increase of the freld

enerry with respect'tothe disp'tacernent at constant

,CUf[eiltS.

&rffi (z) NE&#.il



J.

(ii) SherF'that i.lt' &, linear magnetis system. the energy
an'd' Go*trlergy are represente* by the same
expression.

(i) Explain,the commutator action in DC machines.
Also describe the ways for achieving good
c.olnrrrutation,.

(ii) A 4-polo d.-c. slrunt generator with wave connected
atmuture has field and'armrlture resistance of
90,'$' andi 0; 1.5 Q . It supplies powe r to 25 lamps
mfe'd at' 100V, 60W each, calculate the annature
c'Iffrent' and emf g en erat e d n egl e cti n g bru s no. drop .

Disc uss the: ifueGrral. and' extenran' characteri stics, of the:
D:C shunf generaton Also explain, why the loa*
charaetefisfiis of DC shunt generator have drooping
rrloEe &an ; fut, o,f sep arately exc i ted' g enetrato r.

C o nrpar' e' thn' sp,ffi.* torque: e har asteri sfi e. s o f D€' shufi t 
"smi'es'ar,rdi colnporotd- rnotor. Sfft,i:bh, m,achine.. is rfiost

suitable fior tmet*on pury,os e?

t. ar€: the advanfages of thn, fieXd: flux, c ontrol, ev,er
affi.fiat*ffis sirreuif res,is"Mncte'sonffio,l rud, eruploy,ed: &r
the sped: conf*ol: of DC motore?.

4:.
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6. Show that the VA rating of the auto transforrner is more

than the corresponding trvo r,vinding transfbrnler.

Show that in case of an auto transformer

inCuc: tiveb, tra rtsfeT'y'ed ])oi^:er high voltuge - lcw, voltctge

totctl pa\1)er high voltage

A2300122AV 500 kVA. 50 H z distribution transformer

has the core losses o1' 1600 W at rate d voltage and

copper loss 7 .5 kW at firll loaC. During the day, it is
loaCed as follc:v,rs:

F.xpiain the back to test for testing of the single phase

transformers. Also explain horv the reading of the

wattmeter recording the core losses remain unatfected

when the lor,v voltage is injected in the secondary series

circuit.

g. An electrical machine has c,ylindrical stator and salient

pole rotor. Justif:y the oorrectness of the follorving
statement :

(i) Reluctance torque is producted when exciting

winding is on rotor.

7.

8.

% i-oad a% 2C% 50% BO% LCA% 1,25%

Power Fa cto r 0.7 lag 0.8 lag 0.9 lag 1 0.85 lag

Hours 2 4 4 5 7 2

81 00 (4) NEE-301



(ii) \\rhen stator and rotor both carry exciting winding.
electromagnetic as r,vell as reluctarlce torque are

prodticed.

SECTIOI\.C

Attentpt ailri two questions of the fbllo.,ving. (15x2-30)

10. Explain the conditions to be satislled for the successtul

parallet operation of the singte phase transformers.

'l'wo single phase fransfbrmers rated 1000 kVA and 50C

kVA respectively are conrlected in parallel on both I{V
and LV sides. J'hey have equal r,'oltage rating of I l kV/
400 V anci their per unit impedances are (0.02*j
0.U7)Oltnrl (0.0025+i 0.C875) O rcspcctivcl)'. What

is the largest value of'the unit,y power fbctor load that

can be deliverecl b"-v the parallel cornbination at the rated

voltage?

11. Explain the Hopkinson test for determining the

efficiency of the DC shunt machine.

A 50kW: 25A V compourld motor takes a current of g A
running at no load at rated voltage and rated speecl. f-he

shunt field current is 5,A. The resistance of the r,vindings

iS as arlrature winding 0" 1 O. series fleld 0.0J Q,
interpolar windings 0.03 f). Thc brush clrop is 2V.
Determine the motor output and the efficiency of the

motor when the intake is 155 A.

t
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L2. 'Sfritg' short, fr.of,ES., off i

(i) Magnetization characterisdics for DC shunt
generator.

(,ii) Three phase to two phase connection.

(iiif, In Rush Currenf in trans,form,ers.

ffis# € ' hilEHffi.{:


