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:here are 3 (three) questions. Answer all 3 (three) questions. The symbols have their usual meanings
Pr?pan}mable calculators are not allowed. Marks of each question and correspond@ COi-id POs =
written in the brackets.

1. a) FiWre 1 represents the cross-sectional view of a synchronous machine under 15
loaded condition. i) Locate the various mmf axes by p;ovidhg appropdate dot;nd (c(3l9

cross sr©s as per your choice. ii) Locate and explain the concept of O . POI)
111) Calculate the corresponding electrical angle of a, . iv) Sketch the corresponding

phasor dia©am considering zero armattue resistance
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Figure 1

b) Explain the necessitY of representing the rotor position with respect to a rotating
reference &ame with a neat diagram.
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(COI,
POI)

C) Mention the range of rotor angle for generation mode of operation. Justify you
answer.

5
(C02,
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2 a) The fuel-cost functions for two thermal plants in Tk./h are gIven by
q (e ) = 561 + 7.928 + 0.00156282

C, (e ) = 310 + 7.858 + 0.0019442

and the line loss is represented as Bus = 0.0000382 +0.0000942 where p\ and a
are in kW. The total demand is 850 kW. Neglecting the generator limits! fmd the
optimal dispatch and the total power loss. (Maximum thee iterations).
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P02)

b) The swing equation is given by$==(P, –p_, sin d). D,d„, th, Ih„,i„d (c.i)1
swing equation without incorporating the damping power. POI)
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3. Assume the rotor position, of the system shown in FiWe 3, wah respect to a

stationary name of reference after 1 second is 55 radians. The anWlar velocitY of a

synchronously rotating reference name is a rpm. A 50 Hz two pole SWchronous
generator having inertia constant H=9.94 MJ/MVA is connected to an infinite bus
through a purely reactive circuit as shown in FiWe 3. Reactances are marked on

the diagram on a common system base. Assume per unit damping power
coefficient is equal to p. Find the values of a) damping ratio, b) natural hequencY
of oscillation and c) determine the stability of the SYstem bY calculating the roots of

the system when
a= 500 rpm, P= 0.141
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(C02,
P02)

11 . a= 520 rpm, P= 0.14
111 . a = 520 rpm, P= - 0.14

2nxRPM ,

W , F'”'ul' f” ”nv”ting RPM t' ”dian is given by O(,M„) = T ]

IE’I=1.35 Xu=0.3

xd’=o.3
X124j

Figure 3
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