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"""_to a 60 Hz power system representmg an mﬁmte bus at voltage 17 pu “The’ mtemal’voltage of thet machme _
is 1.1 pu and the transfer reactance between the machiné-and’ system is 0.22 pu.: A three-phase fault 2o g
~ occurred ‘at a point in the system. The power-angle equation during fault is-P D‘f’"‘ =3 O sm(8) pu The
~ fault was cleared after 0.325 seconds returmng the systern to its ongmal status:ozas T o0 s

' ,va) ,Wnte the power-angle equanon before fault (subsntute all known quantmes) _ 'I'hen calculaie ﬁxe
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initial rotor angle sl

Loastan it ind 4

b)_ Write the swing equation for the machine during the fault (subétiﬁxte al .kno_wh_ quantities). e

c) Takmg a tlrne interval of 0.05 seconds, perform a step-by-step solution procedure to compute the
swing curve of the machine for a period of 0.5 seconds after fault occurrence. . ..

d) If the electrical power output during fault was reduced to zero, what would be the value of rotor angle
after 0.2 seconds.

e) Comparing the results from c) and d) above, which case is worse from the stability point of view
Question # s(lo mérks)

The set of measurements fed to the state estimator for a given power system, with 3 states, are as follows:
21=092,2,=1.02, z; = 0.605, z:=0.598, zs=0.305.

The vaniances of the measurement errors are:
G°=6."=(0.01)% c:’=0s=(0.02)>, o=(0.015)

Tne state emmaxes at the end of a state estimation stage are as follows:
=-0.1762, X. =0; 9578, x, =0.9843

The system model h(x) representing measurements as functions of states has the following values:
h; =0.9578, h, =0.9843, h; = 0.3240, hy = 0.6610, hs = - 0.0430

The coefficient matrix of the system model at the solution point is given by

- -

0 1 0

Hi=1|_06610 -3.8761 4.4303
== 1237125 0691 0.6716
-0.6610 3.7863 ~-3.7719

- -

Use the following table for ¥’ distribution to determine whether there are any bad data in the above ﬁve
measurements, and which measurement would be rejected if any. Use a value of a = 0.01.

a a

k 0.05 0.025 0.01 0.005 X 0.0 0.025 0.01 0.00s
1 3.84 5.02 6.64 7.88 6 12.59 14.45. 16.81 18.55
2 5.99 7.38 9.21 10.60 7 14.07 16.01 18.48 20.28
3 7.82 9.35 11.35 12.84 8 15.51 17.54 20.09 21.96
4 9.49 11.14 13.28 14.86 9 16.92 19.02 21.67 23.59
S 11.07 12.83 15.09 16.7S5 : 10 18.31 20.48 23.21 25.18
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