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fime : Three Hours

Answer all qucstions.
Graph slrcet may be issued, on request. IJi,

I' (a) A &pole dc generator generates 500 V on open circuit at 600 r.p.m. The armatgre h."t'fu
slots with 2 coil sides per slot. Calculate the flux per pole when armature windi.g is (l) [ap-
connected aud (ii) Wave-connected.

.l _ -

Describe the process of seU-excitation in a d.c. shunt generator
, -,..t,,.-...-.jl.j

Explain the principle of operation of auto-transformer.

A 3000/400 v single-phaee transformer takes a no-load current of I A at0.2

(g)

(h)

Maximum : 100 Marks

p.f.
cunent taken by the primarywheh the secondary supplies a current of 60 A at 0,8 p.f. lag3[-C.'
Find also t he power frctor in thp pnpqry circuit.

Explain'the term'pitch factor' and derive an expression'ior it. 
:

A 4-pole,.$'phase induction .motor runs at 1440 r.p.m. on a.b0 Hz supply. Find ther4ip,n*9.
frequency of rotor emf. Also find the rotor speed if the motor operates with a sUp of OZoi,i+},;..

Explain the rqethods of providing damping torque in indicating instrumente. 
I :"", ''

A balanced 3-phase, star-connected load draws power from a 440 V supply. The t*o wattme#rs
bonnected indicate Wt= 4.2 k\{ and \il2 = O.g kW. Calculate the power, power factor.gqd
current in the circuit.

II. (a) The open circuit characteristic of a d.c. shuut generator drirr"o at 600 r.p.m. is given by i i ,, '

Ir,A o z 4 6 8 to t2 L4 16 i;,:,,,

. .': ',j'

Eo,V 4 58 f 10 150 180 200 zLg 2gO 240 t.1,.-tti, ,,

(i) Determine the field circuit resistance setting in order to produce an open circuit oolt"S" l

of 220Y. ,1".. :.
., ':ii;jii",;i t:! .? " ,

(ii) What is the critical speed ofthe generator for this setting of the field reeistance tlintii,;l. :--* --*:--:. l,i l;.,i..' .

(iii) What is the critical field resistance at the original opeed ? , ':'ii'1 i '

'l

(b)

(c)

(d)

(e)

(f)

Or
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(b) (i) IIow are d..c. motors started ? Draw a neat diagram of the 3-point starter used for d.c.

shunt motoi and explain.
, . i'ti ,o. r : (S marks)

(ii) A 4-role d.c. seriee motor na*b,944'wave connected amairr"e conductore. At a particular
i load, the flux per pole is 0.04 Wb a4d the total torque developed is 260 Nm. Calculate the

Iine current taken by the notor and the speed at which it will run with an applied voltage' : ' of 500 V. The total armature and field resistance is 2 O.

(7 marks)

ru. (a) Draw and explain the phasor diagrans for a single-phasO traneformer supplying ; (i) taggrng -.-

,. , p.f. load (ii) leading p:f. load and (iii) unity power factor load.
' -' , . ',,r. Of

(b) Draw the circuit diagrams for conducting OC and SC tests on a single-phase transformer and

explain. Also e:rplain how the eqiiitabnt circuitpara-"L", are determined from this test and
draw an approximate equivalent. ,'

' r::: I r; ,'. : ,, :. ,,. 1';'. (15 markg) 
*-/J-

W. :' (a) Explain the principle of operation of a 3-phase synchronous motor, with suitable diagrams.
Also explain how the synchronoue motor is made seU-starting.

:lr i. Of '/

i'. (b) Draw the bxact eciuivalerit:i:ircuit for a 3-phase induction motor and explain how itg parameters
r, 'tcan be obtained from suitabletests.

, V. (a). Drqv a neat diagram and explain the workingof a moving coil voltmeter. Show the scheme of
. connection.for the meter range is to be extended.

:Or
ft) Draw the circuit diagram of a Kelvin double bridge. E:rplain its principle of operation and

derive the equations of balance for-this bridge.

(15 marks) -\
[4 x 15 = 60 r$iiisi \ ^=J

:
,:1


