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Question @ (15 marks)

(a) The Figure shows a 25 MVA, 13.2 kV generator with X, = X, =0.15p.u., X, =0.05

p.u. is connected through a transformer to a bus which supplies two identical motors
with X, =X,=0.2p.u., X, =0.05p.u. on base of 10 MVA , 6.9 kV . The three phase

rating transformer is 30 MVA, 13.8 kV/6.9 kV with leakage reactance X, =0.1p.u.
The bus voltage at the motors is 6.9 kV. If the motors are operating at no load ,

calculate : A

(@) The three phase short circuit —:l—@ A
current at point P in Amperes G T

(b) The rated short circuit and rated @ |

continuous current for two circuit ' |

breakers installed to protect motors &Y B
ﬁ—:—@ A
P
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(b) Obtain the sequence network for the system shown in figure in case of a fault at point
F. Then find the current in pu at the fault point for a single line to ground fault.

Assume the following data in pu on the same base are given:

G,:x,=0.2pu,x, =0.12pu, X, =0.06 pu

G, : x, =0.25pu, x, =0.15pu, x, =0.08 pu

1,1, T, T,: X =X, =X =0.2pu

L,L,:x =x,=0.15pu, x, =0.3pu
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(@) The figure shows the single line diagram of a simple three power system with
generation at buses 1 and 3. Transmission line impedances are marked in pu on 100
MVA base and line charging susceptances are neglected. Obtain the first iteration of

V, , 85, Q; and &; using the power flow solution by Gauss-Sidel method.

®

Z7=10.02 +i 0.04 pu

@ V=2, &?

@_

V,=1.0520°

Z,5=0,01+j0.03 pu

Z,3=10.01 +j 0.03 pu

L Pr400 MW

_|_> Q;= 250 MVAr

®

— T
Py= 200 MW V=

Q=7

I

1.04 .6,
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(b) For the system shown in the figure a two bus power system , use Newten-Raphson
Power flow method to determine the second iteration of voltage magnitude |V2 |2 and

its phase shift angle 522 at bus 2 and mismatch values of AP?, AQZZ. Assume that
bus 1 is the slack bus and S,_,, =100MVA

® @ "

Z1=0.12+j0.16 pu P,=200 MW
G Load
Q,= 100 MVAr

Vi=1.0 20
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Question @ (15 marks)

(a) Draw the block diagram of LFC and AVR of an isolated power system.

(b) A two bus power system is shown in Figure (b). Incremental fuel costs of the two

generators are given as: 3—'; 0.35P, +41.0$/ MWh dF =0.35P, +41.0$/ MWh , Loss

1
expression is P_ =0.001(P, —70)> MW.
Determine the optimal scheduling and
power loss of the transmission link.

=300 MW P, =70 MW
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(a) A 50-Hz synchronous generator having inertia constant H = 5 MJ/MVA and a direct axis

transient reactance XC'}I =0.2 per unit is connected to an infinite bus through a purely

reactive circuit as shown in the figure. Reactances are marked on the diagram on a

common system base. The generator is delivering real power P, = 1 per unit to the infinite

bus at a voltage of V = 1 per

unit.

equation and the swing equation 45 1,

for the system shown in the

figure.

70.1 pu

(a) Determine the power angle @—SE—

@ @

10.4 pu
—+ {—
®
L el L —— _.
p
A
B Open

(b) Calculate the critical clearing angle and the critical clearing time for the system

shown in the figure when the system is subjected to a three-phase fault at point P on the

short transmission line.
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(b) A 50-Hz synchronous generator having inertia constant H = 10 MJ/MVA and a transient
reactance X4 = 0.3 per unit is connected to an infinite bus through a purely reactive
circuit as shown in the figure. The generator is delivering real power 0.6 per unit, 0.8
power factor lagging to the infinite bus at a voltage of V=1 per unit. Assume per unit
damping power coefficient is D=0.138. Consider a small disturbance of Ad =8° degrees.
For example the breakers open and then quickly close. Obtain equations describing the

motion of the rotor angle and the generator frequency.

E' x.=02 :
@% Xlz =0.3

L=023
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