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Time : Three Hours Maximum : 100 Marks

Answer all questi.ons.

l' (a) what are the advantages and disadvantages of the de-coupled power flow over the Newton
Power flow ?

(b) Briefly explain the load flow sorution by Gauss-seidel method. I
(c) The incremeatal fuel costs of two plants are :

x' = #= o'ol2Pgr + 8'oargr

L, = += o'oo8 Pg2 + 9.6' d,--^

Where f is in Rs.l hour and Pg is in MW'. If both units operate at all times and maximum and
minimum loads on each unit are 550 and 100 MW respectively. plot l" of the plant in
Rs' / MWh versus plant output in IVIW for economic.dispatch as total load varies from 200 to
r 100 Mw.

(d) Explain in detail about automatic load dispatchi.,g.
(e) Discuss briefly the concept of shoot circuit capacity of a bus. How does the short circuit capacity

affect the circuit-breaker rating ?

(f) Three 10 MVA generators each having a reactance of 0-2 pu hre Operating in parallel. They
feed a transmission line through a 30 MVA transformer having a per unit reactance of 0.0b.
Find the fault MVA for a fault at the sending end of the line-

(g) Derive Swing equation and discuss its application is the study and power system stability.
(h) How the transient stability of a system can be improved ? Discuss the various approaches to

the pmblem.

(8x5=40marks)
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(a) E:rplain in ddeil the afuorithm for the formation of Bus Impedance matrix. How can the
matrix to be modifred 6r addition or removal of a branch ?
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O) A two bus system in shown in the figue. below. Determine the voltage at the end of third
. iteration by Gauss-Seidel method. The elements of bus impedance matrix are

: : Ii:' - '

Yr r = Yzz = 1.5 L!6 p.u. aird' Yr1 = \2 = 1.8 ll 10" p.u.

Vr = 1.1 l0o V2

Pr +iQi
0.5 + j 0.3

3, -' (al What is'reant by,€@aomic load diryakb ? Derive the conditirm fm rytiml lioad,dispatch

including transmissiou lines, what are the assumptions made in deriviag the.saue ?

(b) The fuel cost in RsJhour of three thermal plaats of a power,systen ard :

Cl = 20o +?.0 P1 +0.008 4 n".^.
c2 =180+6.3P2 +o.oo9d n".^.
Cg = 140 + 6.8 P3 + 0.00? ef ns.nr.

where Pr, Pz and P, are in Lllil. Plant ou@uts are subject to the following limits :

10 MW < 85IUW ,:

r0 Mw < 80Irt\il

10m<?0MW.

For this pmblem, assume the real power loss is given by :

t bo)=0.0218f tn"l +o.o228Pi tp"l

where the les Coefrsbnts'are speeifod in per unit on a l0O-MVA base. Determine the optimal
dispatch of generatim wtrenthe,total system load is 150 MW. .

1.1+ j 0.2
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4. (d Derive tle equation for the total fault current interms ofSy
equati,on for tb line to line fauh at a bus.

(b)

5. (a)

(b)

Or

Explain inbrief about the various unsymmetrical faults occurring in

Explain in detail the point by point method method for determining the critieal clearing time.

Or

A synchrrnous generator having a reactance of I p.u. is connected to an infinite bus through

a transmission system with a reactance of 0.? p-u. The generator is running on no'load with
a voltage of l.l p.u- Take H = 4.5. MW-s / ilfvA.

The voltage of infinite bus is 1 10" p..t. and its frequency is 50 Hz.

Calculate the frequency of natural oscillation if the machine in suddenly loaded to :

(il 6o%and

(iiil 75o/o of its maximum power limit.

Neglect resistance and machine damping.
(a x ts = 60 marks)


