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11.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

Explain Faraday’s first and second law.

Define magnetic field intensity.

What is need for transformation of variables from one frame to another?
What is meant by synchronous reference frame?

Write the voltage and torque equation of DC motor.

Why saturation td be considered during DC machine modeling?

List the various control schemes for variable speed induction motor drive.
Explain in brief about the role of air gap.

State critical clearing time.

Define rotor angle.

PART B — (5 x 16 = 80 marks)

(@) Derive the expression for determination of magnetic force and torque
from co-energy. : (16)

. Or v |

(b) (@) The magnetic flux density on the surface of an iron face is 1.4 T

which is a typical saturation level value for ferromagnetic material.
Find the force density on the iron face. : 8)

(ii) Derive the expression for force developed in double excited
magnetic field system. 8
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Show that for a symmetrical 2-phase circuit the average power expressed
in as and bs variables is equal to average power expressed in gs and ds
variables. - » - (16)

’ Or
Derive the balanced steady state phasor and voltage equations. (16)
A separately- excited DC motor has a non linear characteristics between
the field current and the field flux due to the saturation of the iron core
in the stator and rotor. How will this saturation affect the derived model
of the de motor? - A » (16)
Or >

A series-excited DC machine .designed for a variable speed application
has the following name plate details and parameters.

3 H.P, 230V, 2000 rpm

Ra=15 Q, Ree = 0.7 Q, Lo = 012 H, Lse = 0.03 H, M = 0.0675 H,
B1 =0.0025, N-m(rad/Sec)

Calculate :

()  The input voltage required in steady state to deliver rated torque at
rated speed and

@ii) . The ‘efﬁciency at this operating point. Assume that a variable
voltage sources is available for this machine. (16)

In this computer age, why don’t we use the actual motor model with time
varying inductances instead of resorting to d-q axes model? Explain. (16)

Or
Discuss the suitability of a stationary reference frames for the induction
motors in power system studies. ‘ (16)

‘Explain in detail the dynamic performance of synchronous machines for

three phase fault. : . (16)

Or

Derive park’s transformation equation. (16)
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