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load 1s of constant impedance type.

1. The voltage at the node 3 is 0.98.210°. Reduce the bus admittance matrix. Assume the
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2. Consider a SMIB system.
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Figure 1: Synchronous Machine Flux Decay Model

(a} Determine 7,.
(b) Express T, in terms of § and £. i @—-‘“7.._) ( . )'*: J@h!“ )}
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3. Consider a SMIB system. The synchronous generator 1s represented using the Aux decay
model. The generator parameters are as follovs:

JO.15 X =02
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X =502

X,=18 Xq =17 X; =0.17 R, =0.003 T(;“ =04s H=4 D=1
If the terminal conditions are
P=10 (V=10

{a) Find the initial conditions.

(b) Prove that 7, = P, + I’R,. Vs (vl &~
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4. Consider a SMIB system. The synchronous generator is represented using the classical
model.

JO.15 X =,02

Ot
X

The generator parameters are as follows:

X, =03 H=35 D=0 f=60Hz

If the prefault system conditions are S—.,-:’ C __l___) —o LT
/"

=
' — — N
Fa = vg+ Tex IXs
Analyze the transient stability of the system for a solid three phase fault at the sending = (.o £/0 82
end on one of the transmission lines. The fault is cleared by simultaneously opening the
circuit breakers at both ends of the line.

Rﬂlo H/fl:

(a) Determine the critical clearing angle and time using the Equal Area Criterion.

(b) Verify it using the energy function method.
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5. Consider a SMIB system. The synchronous generator is represented using the classical
model,

JO.15 X =402

e
X

=402

The generator parameters are as follows:
X, =03 H=35 D=0 f=60Hz

Analyze the small signal characteristics of the system about the steady operating condition
following the loss of one line. The post fauit system conditions at the machine terminal
are
F =10 V|=10
(a) determine the time response of 4 if Ay = 5°

(b) determine the time response of w if Aw =0
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