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1,. (a) Find the transfer functions X6 / X, for

the system whose signal flo:w graph is
shown below in Fie. 1. Apply gain
formula : T4

!
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Obtain the transfer function of the
control system represented by the block t =

diagram shown below in Fig. 2. Use

signal flow graph method , ]t

(c) .A closed-loop control system is repre-
sented by the differential equation

d2c *49 =l6edt2 dt

where e=r-c is the error signal.
Determine the undarnPed natural
frequency, damPing ratio and the Pc
maximum overshoot for a unit steP

input. 12

2. (a) Determine the stability of the system
which has the following characteristic
equation. Also deiermine the number of
roots of the equation which are in the
right half of the s-Plane : 15

s6 +2s5 +8s4 +12s3 +2os2 +16s+16=O
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(c)
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The characteristic equation of a feedback
control system is given below. Deterrnine
the value of k which corresponds to a
stable system:. 10

sa +22s3 +1Os2 +2s+k =0

The open-loop transfer function of a
serwo system with unity feedback is

G(s)= 500
s{1+.0. ls}

Evaluate the error series of the systern.
Determine the steady-state error of the
system when the following inputs are
applied :

(t) r(tl = s2 12

(u) r(t) = 1 +2t+ t2

Discuss various firing methods of
thyristors. '
With the relevant circuit diagram, d.iscuss
the use of static and d5mamic equalizing
circuits for series-connected thyristors.

A 3-phase, half-wave converter is
operated from a 3-phase, star-connected
22O V, 50 Hz supply and the load
resistance is R = 10 ohms. If the average
output voltage is 25o/o of the maximum-
possible average voltage, determine.-
(t) delay angle;
(i4 r.m.s. and average outp\rt voltage;
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3- (a)

(b)
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(iiil r.m.s. and average thyristor current;
(iu) rectifier efliciency;
(u) transformer utilization factor;
(ul input power factor.

Draw the static V-lcharacteristics of SCR
and explain its mode of oPeration.
Discuss the working of single-phase,
fuIl-wave a.c. to d.c. converter taking into
account the effect of source inductance.
Draw the output voltage waveform for the
firing angle 30". LO+ 1O=20

Explain the working of voltage-
commutated choppers with the aid of
circuit diagram and necessar5l waveform. 12

What is rneant by inverter? WhY are
thyristors not preferred for inverters? 8

Derive a general expression for the
torgue developed in a S-phase induction
motor. Sketch and ocplain the torque-

I

-14. *

4. (a)

(c)

5. (a)
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slip characteristics of a
induction motor.

3-phase
15

(b) The power input to tJ e rotor of a 4OO V,
50 Hz, 6-po1e, 3-phase induction motor
is 75 kW. The rotor e.m.f. is obseryp{
to make 100 complete alterations per
minute. Calculate (y' synchronous speed,
(iii slip, (iii) rotor Cu loss per phase,
(iu) meehanical power developed and
(u) rotor speed. 25
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6. (a)

7. (a)

,f(b)
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Discuss various starting methods and
speed control methods of a 3-phase
induction motor. i0+10=20

A IOO V, 3-phase, star-connected induc-
tion motor takes 25.A at the iine voltage
of 3O V wit]. rotor locked. lVith this line
voltage, power input to the motor is
440 watts and core loss is 40 watts. The
d.c. resistance between pair of stator
terminals is 0.1 ohm. If the a.c. to d.c.
resistance is 1.6, find the equivalent
leakage reactance/phase of the motor,
the stator and rotor resistance per phase. 20

Expiain vrith necessar5r circuit diagrams
the OC and SC tests of a 3-phase
alternator. How is the regulation of
the machine determined from the test
results? Explain.

A 3-phase, 44OV, 5O Hz, siar-connected
synchronous motor develops 7.46kW.
The effective resistance per phase of
armature winding is 0.5 ohm. The motor
operates at a p.f. of O.75 lagging.
Iron and mechanical losses arnount to
500 W. The excitation loss is 650 watts.
Calculate (y' armature current, (ii) power
supplied to the f rrotorad?fleft iciency of
the motor.

Discuss the methods of starting of a
single-phase induction motor.

I
20

(b)

10

10

(c)

r2T-tool92 (Tum Ouer )



{6}

g. @) What are the ad.vantages of suspension_ "

type insulators over pin-type insulators?
Discuss how'voltage distribution over-a .
string of suspension ,insulators is made
uniform. " js-

(b) Write notes on arry ftueof the following : 25 t
(b) Flat rate tariff
(iL) Two-part tariff
(tu) pF tariff

(iu) Base load

(u) peak load

(u4 pumped. storage scheme

9. (a) E:rplain the following terms : 9 I
'' (t) Restriking voltage ,

(ii) Recovery voltage

(iit) RRRV

(b) Write a note on reverse power protection
of alternator. 6

(c) Give the protective schemes of
1/ unbalanced operation of an alternator
and (it) stator turn-to-turn fault. 5+5=10

(d) E>rplain the operation, construction and
application of Buchholz rcLay for the
protection of transformer. 15
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7@. (a)

(v!

Deduce the principle of equal-area-
criterion of stability and state the
assumption under which the principle
is valid. 15

A station transmits 60 MW to another
station through e tie-line, delivering
power at an angular displacement of 30"
of power angle. The tie-line irnpedance
is purely reactive. Under the usual
assumptions of equal-area-criterion,
determine--
(L) the maximum power the tie-line

can transmit under steadv-state
condition;

(tt) the maximum transient load that
the system can caffJr without being
transienfly unstable in the first
overshoot. 12+13=25

It. (a) How do microwave -""*rr"irents differ
from low-frequency measurements? .List
various methods of measuring unknown
frequency of a microwave generator.
Distuss in detail the impedance
measurement using rnicrowave devices.
How can you extend the range of power
_r-neasgrygrg4t7 2O

(b) (L) What are the limitations of
conventional tubes at microwave
frequencies? Explain how these
limitations can be overcome.
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{iA What are the performa,nce charac-
teristics of a klystron arnplifier?

10+ 1O=20

1.2. Write notes on any fiue of the foiiowing :

gx5=40.

(a) Surgeq in transmission line

(b) Symmetrical components

(c) Energr audit

(d) D/A converter

(e) DC arnplilier

0 Minimization of corona loss

(g) Four-point starter of DC motors

h) Operational amplifier

(L) Induction heating

(il Characteristics of traction motors

(k) Starting methods of synchronous motor
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