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Answer the Following Questions:

Question One: (25 Mark) SU ot
a) Define transient stability and discuss two methods can be used to improve its limi

b) Derive an expression for critical clearing time of the system shown in Fig. 1 when a three
phase short-circuit is occurred at point P on the short transmission line,

¢) In the power system shown in Fig. |, both the terminal voltage of the generator and infinite
bus voltage are 1.0 p.u. The p.u. reactance of each part of the system is given as:
Generator: Xy=0.25; Transformer: X=0.15; Each transmission line: X =0.32
The generator delivered 0.9 p.u. power just before a three-phase short-circuit occurred at the
point P on the short transmission line. Determine:
(). Critical clearing angle for transient stablility

(i"). Critical clearing time using the result from part b}, f=50Hz, H=4 MI/MVA fof the

generator, ;
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Fig. 1: One-line reactance diagram
Question Two: (25 Mark) [measiives th

a) Define voltage stability, voltage instability, and voltage collapse.;

b) Explain in details two effective methods used to improve rotor
power system. :

angle stabili

¢) In the system shown in Fig. 2, the p.u reactance of each transmission line is 0.52 p.u.. A
three-phase fault occurred at a point of 30% of line two, from generator side and the faulty
line was opened alittle later.If the generator was delivering 1.0 p.u power just befor the fault
occurred :

(). Find the power output equations for the pre-fault, during fault and post fault condition
(ii). Determine the critical clearing angle for transi tablili

O

=, x1
AR e . . . e - B -1 e St

et



0.1 g.1

XrL1=0.52

3

-‘//(M'_;\L s . 30 <5 k=
N yr P Xm=0.52 e | 3 F
. . A X . g
B[ =12 po =t ' 5 |Vi=10pu.
0.1 3.

Values marked are p.u. reactahces

Fig. 2: One-line reactance diagram

____'_____'_unstable regions for voltage stablhty analysis. ks
¢) Tn the power system shown in Fig.3, a synchronous motor, 50 I-Iz inertia constant of 3
MI/MVA at rated speed, is drawing 30 % of the maximum steady state power from an
infinite bus bar. If the load on the motor is suddenly increased by 50%, would the
synchronism be lost? If yes, what is the allowable sudd

loss of stability? ;-

Fig. 3: One-line reactance diagram

T

Question Four: (25 Mark) fmea

a) A 20MVA, 50 Hz synchronous generator supplies 18 MW to an infinite bus through a double
line. The generator has kinetic energy of 2.52 MI/MVA at rated speed. The generator has a
transient reactance of 0.35 p.u. Each transmission circuit has R = 0 and a reactance of 0.52
p.u. on a 20 MVA base. I E l = 1.1 p.u. and infinite bus voltage V = 1.0 £0°. A three phase
fault took place at the mid-point of one of the transmission lines. Using 4" -order Runge-Kutta
method, demonstrate the swing curve over a period of 0.2 second, using time interval of 0.04
second, if

(1). The fault is sustained
(ii). The fault is cleared after 8.5 cyeles. £
b) Determine the critical clearing angle and time in the problem i part (a) then evalugte the

cleared time used in _#). Eﬂ
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