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PAPER - II (DESCRIPTIVE TYPE)

Q. 1.(a)

)
Q. 2.(a)
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Q. 3.(a)
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Q.4.(a)
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Q.5.(a)

()

Q.6.(a)

(®)

The state variable model of a system is given below :

20 )L

y=[1 0] l:zj

Assuming that the initial conditions are zero, calculate the response of
the system.

Is the system controllable ?

The impulse response of a system is given by h(t) = t u(t). Obtain the output
of the system for the input u(t) — u(t-1).
Consider the system—

s+6

G(s)=—5——
Ks“ +s+6

Calculate the value of K for &= 0.5 and obtain % age peak overshoot,
setting time and rise time of the system for the corresponding values of
¢ and K.
Sketch the complete (i.e., — 00 < ® < ) polar plot for the system—
10 (s+1)
G(s)=—;
s (s+2)(s+4)
A 220 V DC machine supplies 20 A at 200 V as a generator. The armature

resistance is 0.2 Q. If the machine is now operated as a motor at the same
terminal voltage and current but with the flux increased by 10%, what should
be the ratio of the motor speed to generator speed ?

A 300 kVA transformer has 95% efficiency at full load —0.8 pf (lagging) and

96% efficiency at half load, unity power factor. Calculate the iron loss and
copper loss under full load operation. What is the maximum efficiency at unity

power factor load ?

A 500 kVA, 3-phase transformer has iron losses of 300 W and full load copper

losses of 600 W. Calculate the percentage load at which the transformer is
expected to have maximum efficiency.

A 220 kVA, 15 kW, 1000 rpm shunt motor with armature resistance of
0.25 Q, has a rated line current of 68 A and a rated field current of 2.2 A.
What is the % age change in field flux required to obtain a speed of 1660 rpm
while drawing a line current of 52.8 A and a field current of 1.8 A ?

A 3-phase squirrel cage induction motor has a starting torque of 150% and
a torque of 300% with respect to rated torque at a rated voltage and rated
frequency. Neglect the stator resistance and rotational losses. Calculate the
value of slip for maximum torque.

A 400V, 50 Hz, 30 HP, 3-phase induction motor is drawing 50 A current at
0.8 pf lagging. The stator and rotor copper losses are 1.5 kW and 900 W,
respectively. The frictional and windage losses are 1050 W and the core losses
are 1200 W. Calculate the air-gap power of the motor.

Explain in detail about the per unit system.
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Q. 7. At a 220 kV substation of a power system it is given that the three
phase fault level is 4000 MVA and single line to ground fault level is

5000 MVA. Neglecting the resistance and shunt susceptances of the

system, calculate the positive sequence driving point reactance and the

zero sequence driving point reactance at the bus.

Q. 8.(a)

()
Q.9.(a)

(®)

A 50 Hz, 4 pole, 500 MVA, 22kV turbo-generator is delivering rated
MVA at 0.8 pf. Suddenly, a fault occurs reducing the electrical power
output by 40%. Neglect losses and assume constant power input to
the shaft. Calculate the accelerating torque in the generator in MNm
at the time of fault.

Explain in detail the concept of switched mode power supply (SMPS).

A surge of 20 kV magnitude travels along a lossless cable towards
its junction with two identical lossless overhead transmission lines.
Inductance and capacitance of the cable are 0.4 mH and 0.5 pu F/km.
The inductance and capacitance of the overhead transmission lines
are 1.5 mH and 0.015 p F. Calculate the magnitude of the voltage
of the junction due to surge.

Explain the properties of magnetic materials.

Q. 10. (a) Find the GMR (Greatest Mean Radius) of a 3-strand conductor in

(®)

terms of ‘r’, the radius of an individual strand.
Explain the construction, function and application of Current
Transformer.
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