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1 A 50 Hz synchronous generator having an inertia constant H=52 MIMVA andxd [10]| CO6| L4

=(.3 py 1s connected to an infinite bus through a double circuit line as shown in

fig.1 .The reactance of the connecting HT transformer 15 0.2 py and reactance of

eachline1s 0.4 pu. |[EJ=1.2puand |V|=1.0py and Pe=0.8py. Plot the swing curve

if a 3 phase fault occurs at the middle of one of the transmission lines by Runge

Eutta method.

2 Derive the algorithm for the formation of bus impedance matrix Z... for 2 single phase [10]| CO5| L3

system when 2 branch element 1z added to the partial network

3 Obtain the Gauss —Seidal load flow solution at the end of first iteration for the [10]| CO2| L3

power system shown in fig . Assume flat start for bus voltages Vs and V.
Given -0 2==0Q2==10
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- Line Dat
SB | EB | Rip.u) | Xip.u)
1| 2 005 | 015
1| 3 [ 00 | 030
2| 3 | 015 ) 045
2| 4] 010 | 030
3] 4 | 005 | 015

Frame Z,, using Z,. building algorithm

Bus Data
Bus MNo. 'Pi QL V[
1 - - | Lodso®
2 0.5 | - 1.04
3 =10 | 0.5 -
4 -00,3 [ -001 -
Pace 1 of 3

5

For the power system shown in fig, assume G as reference and AB and DF as

links . prove AyK=U and B=A K!

For the svstem given below, determine bus admittance matrix by singular
transformation method _select bus & as reference and a tree with elements 6§ and 7
as links

Line No 1 2 3 4 5 4] 7
Bus code p-q 1-6 | 2-6 | 2-5 1-3 34 |45 |3-6
Admittance inpu | j20 [j35 |j10 |5 j20 [ j10 [j25

[10]

[10]

CO1

CcOo1




Question 1




Answer




Rearranging the branches on top & links in the bottom













Question 2
















Question 3)
Example :A 30 Hz, synchronous generator having inertia constant H = 3.2 MJ/MVA and

»

x, = 0.3 pu is connected to an infinite bus through a double circuit line as shown in
Fig. 9.21. The reactance of the connecting HT transformer is 0.2 pu and reactance of each

line 1s 0.4 pu. ‘Eg‘ = 1.2 pu and |V| = 1.0 pu and P, = 0.8 pu. Obtain the swing curve

using Runge Kutta method for a three phase fault occurs at the middle of one of the

transmission lines and is cleared by isolating the faulted line.




using Runge Kutta method

The two first order differential equations to be solved to obtain solution tor the swing

equation are:

a&
=
dr
do _ P, _ B, - B, sind
dr M M

Starting from initial value &q, g, to and a step size of At the formulae are as follows

k1 = mp At

Iz = " ' “1 AL ka = (mg + l3p At
L= {Pm - P_, sin(8, + ;) u
) | M
ks=|@m, + = | Al
. ._,n' ) N 1
f k. oy =0p+ — [ky +2ks + 2ks + k4]
Pm Pmu Slﬂ[ Jﬂ + T_ ] h
Iy = - - At

m.:m.]+% [l + 21 + 215 + L4









Question 4




Solution






















Question 5
Derive the algorithm for the formation of bus impedance matrix Z, . for a single
phase system when a branch element is added to the partial network.

Z bus Algorithm































Question 6 :Form Zbus using Zbus building algorithm
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