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B.Tech
CPEES301

SPECIAL EXAMINATION 2012

ELECTRICAL MACHINE -1

Full Marks- 70

Time-  3hrs

Answer Question No.1, which is compulsoryand any five from the rest
The figures in the right hand margin indicate marks

15

a)

b)

a)

Answer all the questions

Why are the brushes shifted from the geometrical neutral axis in a DC generator
What is the function of commutator in a DC machine ?

How is the speed of DC motor is reversed ?

Explain the concept of armature reaction ?

Draw N/Ia characteristic of a DC Series motor.

Draw no load phasor diagram of single phase transformer & explain various components .

What is voltage regulation in case of a transformer ? For which type of load power factor will
this regulation be Zero ?

Explain why the cross section of the limbs in a core type transformer are stepped instead of

being circular ?

Calculate the ‘winding factor’ of a 3phase balanced winding having a coil span of 9 slots with 54
stator slots & 6poles ?

Explain the significance of Potier Reactance in a synchronous alternator ? (2x10)

Briefly explain the eritical field resistance for a DC generator 7 Also explain the significance of

critical speed ? (%)

A long shunt compound generator has an armature , series field, & shunt field resistances 0.032
,0.02Q , 2009 respectively . It supplies a load current of 150A at 230V .Determine the total e.m.f
generated and also the armature current . Assume contact drop/brush as 2V ? (5)

A 230V DC shunt motor witi constant field drives a load whose torque is proportional to speed.
When running at 750 rpm it .takes 30A.Find the speed at which it will run if a 10'Q resistance is
connected in series with its armature 2 (The resistance of the armature may be neglected ) (5)
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b) Why is a starter necessary for for DC motor ? Explain the working of a three point starter with the

help of a neat diagram ? (5)
4.

a) A 1100/220V transformer has a primary resistance of 0.25'Q and a secondary resistance0.03'Q . If
the iron loss amounts to be 250W .Determine the secondary current at which maximum occurs &
find the maximum efficiency at 0.8 p.f ?

®)

b) Define ‘All day efficiency ¢? )

) Explain  the procedure for conducting open circuit test of single phase transformer in the
laboratory by drawing necessary circuit diagram? )

S a) How much copper can be saved in a autotransformer in comparison to
conventional two winding transformer ? (5)

b) A single phase autotransformer is to deliver a power of 400 KW at unity p.f at 500 Volts with an
input voltage of 230 Volts. Determine the KVA rating of each section of the autotransformer
winding ? (5)

6. a) A 200KVA ,2000V/440V , 50Hz, single phase transformer gives the following test
results :
OC est: 2000V, 1,8A, 2KW on HYV side
SC Test: 20V, 300A, IKW on LV side
i) Obtain the equivalent circuit as referred to HV side ?
ii) Find the secondary voltage & efficiency if it delivers full load at 0.8 p.f.(lag)?
5)
b) Draw the phasor diagram of a single phase transformer supplying a lagging power factor load ?
5 '
7. a) Explain the method of constructing the Potier Triangle from OCC , ZPF & SC characteristic of
cylindrical rotor synchronous generator ? (5)

b) Differentiate between the constructional difference between the salient pole &cylindrical type

synchronous generator ? 5)
Write short notes (Any two) (5x2)

a) Swinburne’ s Test
b) Short circuit Ratio

¢) Parallel operation of single phase transformers.




