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Question 1 {25 Marks)

(a) Discuss the need for power flow analysis? (4]

(b) Given the admittance diagram of a four bus power system as shown in Fig. 1(b)
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Fig. 1(b) Four Bus Power System
Construct the Y, Matrix {6}

(¢) Using Newton-Raphson method, obtain the voltage magnitude and phase angle

in bus 2 for the system shown in Fig 1(c). Start with an initial estimate of

V, = 1£0° pu. Perform only one iteration. Choose base to be 100 MVA., [15]
1 2
(\‘ | Yiz = 2.5 j82 s 120 MW
_/ | 3~ 20 Mvar
Vy = 1£0°

Fig. 2(c) Two Bus Power System
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Question 2 (25 Marks)

(a) List the three types of power system stability, and give the cause of each in a
typical power system. [6]
(b) Define the swing equation [2]
(c) Given the system shown Fig.Q.2(c) Where a three-phase fault is occurred at the
point P. Find the critical clearing angle for the fault with simultaneous opening
of the breakers 1 and 2. The reactance values of various components are

indicated on the diagram. The generator is delivering 1.2 p.u power at the

instant preceding the fault. [17]
j0.4
_ £11R ‘
j0.2 30.1 infinite bus
O . 04 p o | V) =1.020°
|E'| = 1.05 pu 5 ‘é' [
Fig. Q.2(c)
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Question 3 {25 Marks)

(a) What is symmetrical and unsymmetrical fault, give examples in each? [4]

(b) Assuming that the Zgyg for the system shown in fig. Q3 (b). is given as

(i)

j0.50

045 024 0.18
Zyus =jl024 048 025
0.18 025 0.65

A three-phase fault occurs at bus 3 through a fault impedance of

Zp = 0.012 p.u. Using the bus finpedance matrix calculate the fault

current, bus voltages, and line currents during fault. [14]

If there is a line outage and the line from bus 1 to bus 3 is removed by
opening breakers, if the branch impedance to be removed is Z;; = jO.2.

Determine the new Z,;. [7]
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Question 4

(1) Define economic dispatch problem? [2}
(b) Define the following Unit Commitment corstraints

(i) Minimum up time? [2]

(i)  Crew constraints? [2]

3]

() What is meant by scheduled reserve?
(d) The fuel-cost functions in E/h for three thermal plants are given by
Cy = 0.004P% + 7.2P; + 350 E/h
¢, = 0.0025P% + 7.3P, + 500  E/h
C; = 0.003P7 + 6.74P; + 600 E/h
Where P, and P, and Py are power outpuis in MW,
The governors are set such that generators share the load equally. Neglecting line

losses and generator limits, find the total loss in /I due to this decision when the

total load is Py = 500 MW. [16]
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Useful information
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