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Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)
1.  State the principle of energy conversion.
2. What do you mean by distribution factor?
3. What are the reason for a dc shunt generator may fail to self excite?
4. What is the necessity of starters in dc motors?
5. DC series motors are better suited for traction applications, why?
6.  What are all the effects of armature reaction?
7.  What is the purpose of laminating the core of a transformer?
8.  Write down the 4 vector groups in 3 phase transformer?

9. Write down the condition for obtaining the maximum efficiency in a
transformer?

10. Define all day efficiency.
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PART B — (5 x 16 = 80 marks)

(i) Derive the expression for mechanical force developed in a singly

excited magnetic field system. (8)
(i) Derive the torque expression of a round rotor machine. (8)
Or

Two coupled coils have self and mutual inductance of

1 1 ‘ 1 .
L,=2+—; L,,=1+—; L, = =—; over a certain range of
11 9% 22 2% o1 = Lyy ox g

linear displacement x. The first coil is excited by a constant current of
20 A and by a constant current of =10 A. Find

(i) mechanical work done if x changes from 0.5 to 1 m.
L ]

(i) Energy supplied by each electrical source for (i).

(i1)) Change in field energy for (i).

Hence verify that the energy supplied by the sources is equal to the
increase in the field energy plus the mechanical work done. (16)

(i) Explain the process of built up of emf in a shunt generator. (8)

(i) A 4 pole dc motor is lap wound 400 conductors. The pole shoe is
20 cm long and the average flux density over one pole pitch is 0.4 T,
the armature diameter being 30 cm. Find the torque and gross
mechanical power developed when the motor is drawing 25 A and
running at 1500 rpm. (8)

Or

(i) Explain the methods of improving commutation in dc generators.

®

(ii) Two shunt generators operating in parallel deliver a total current of
250 A. One of the generators is rated 50 kW and the other 100 kW.
The voltage rating of both machines is 500 V and have regulations
of 6 percent (smaller one) and 4 percent. Assuming linear
characteristics, determine

(1) the current delivered by each machine

(2) terminal voltage. (8)
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(i) A 500V, 37.3 kW, 1000 r.p.m. d.c. shunt motor has on full-load an
efficiency of 90 percent. The armature circuit resistance is 0.24
and there is total voltage drop of 2 V at the brushes. The field
current is 1.8 A. Determine

(1) full-load line current
(2) full load shaft torque in N — m and

(3) total resistance in motor starter to limit the starting current

to 1.5 times the full-load. (8)
(i) Explain the characteristics of DC shunt and series motor. (8)
Or

(1)  Explain the operation of 3 point starter in detail with neat sketch.
(8
(i) Explain the different speed control technique of dc shunt motor. (8)

Obtain the equivalent circuit of a 200/400-V, 50 HZ, 1-phase transformer
from the following test data :

O.C.test: 200V, 0.7 A, 70 W on Lv.side

S.C.test: 15V, 10 A, 85 W on h.v.side. Calculate the secondary voltage
when delivering 5 kW at 0.8 p.f. lagging, the primary voltage being
200 V. (16)

Or

(1)  Prove that saving of copper will increase as “transformation ratio”

approaches unity in an autotransformer. (8)

(i1) Write down the condition to be satisfied for parallel operation of
transformers and explain them. (8)

(i)  Derive the condition to obtain maximum efficiency in DC machines.
8

(ii) Explain about Swinburn’s test in detail. (8)
Or

The Hopkinson’s test on 2 similar shunt machines gave the following full
load data. Line voltage = 110 V ; Line current = 48 A ; motor armature
current = 230 A ; Field currents are 3 A and 3.5 A ; armature resistance
of each = 0.035 0. Calculate the efficiency of each machines assuming a
brush contact drop of 1 V per brush. (16)
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