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Question 1 (25 Marks)

(a) Discuss the effect of acceleration factor in the load flow solution algorithm. 121

(b) For the small power system shown in Figure Q.1(b), Evaluate the elements of

the Jacobian Matrix with the initial estimates. [23]
(’% PG = 3.0 p.u
R . V, = 1.220°
v, = 10520 Vp=2-j5 7T 2 V2=12
Y13 =1 ”]4 /// Y23 =3 ‘*]9
S3 =4+ ]3 p.u
Fig. 1(b)

Question 2 (25 Marks)

The cost characteristic equations of three units in a plant are
¢, = 0.4PF + 160P; + 600 E/h
C, = 0.45PF + 120P, + 450 E/h
Cs = 0.6PZ + 140F; + 500 E/h
30 < P €90 MW
30 < P, < 100 MW
30 < P; <90MW
Where P, and P, and P, are power outputs in MW.

(a) Obtain the priority list for these units based on full load average production cost [5]
(b) Find the optimum load allocation between the three units when the total load is 250

MW. [14]
(¢) What will be the daily loss if the units are loaded equally? [6]
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Question 3 (25 Marks)

(a)  Define the following terms

() Incremental cost? [2]
(ii) Participation factor? 21
(iit) Spinning reserve? 2]
(b)  State and explain the equal area criterion? 121

(¢) Given two small power systems with Hy and H: values of 4.0 and 5.0
respectively. The reactance of the tie line interconnecting the areas is 0.6 ’.U.
The voltage V7 and Vzare 1.03 P.U and 1.02 P.U respectively. The load angle
is 15 degrees. Calculate the frequency of inter area oscillation. {71

(d)  Determine the critical clearing time for the system whose power angle curve

is shown in Fig. Q.3(d), Given that the a 50 Hz generator having an inertia

constant H=15 MJ/MVA [10]
Application of equal area criterion to 3 critically cleared system
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Fig. Q.3 (d)

Page 3 of 6



Question 4 (25 Marks)
[7]

(b) Discuss the need for short circuit studies or fault analysis? [2]

twork is shown in fig. a three phase balanced fault

(a) List the various types of shunt and series faults.

(c) A radial power system ne

occurs at F. Determine the fault current and the line voltage at 11.8 KV bus

under fault condition. [16]

12 MVA 12 MVA
Xgy =012 pu Xp5 =0.15p.u

11.8kV

T
12 MVA
X'}!l =0.12 p.u

L. Overhead Line Zp; = (945 +j12.6) Q

i\

33ky =t

Ty
3 MVA
X-?z =0,08 p.u

66KV mmmfme
Z,, = (054 +j0.4) ©

—

\

Fig Q.4 (c)
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Question 5 (25 Marks)

(a) Describe the common causcs of faults in a power system? [4]
(b) Obtain impedance matrix Zus for the system shown in fig. Q5 (b}. [11]
&) ©
j0.50

i0.50

Fig. Q5(b)

(c) The following sequence impedances exist between the source and the point of
fault on a radial transmission system:

Z+=02+i04pu
Z. =02+j05pu
Zo=0.8+7j1.02 p.u.

to earth on a single line-to-ground fault has a resistance of 0.66

(i) The fault path
the point of fault. f6]

p-u. determine the fault current and the voltage at

-phase fault current. Compare with the single line-to-
d has a negligible

[4]

(i) Calculate the three
ground fault current assuming the fault path fo groun

impedance.
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Useful Information
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