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Example: Calculate voltage phase angle in bus no. 2 and generated reactive power in PU bus
by using the N-R method after first 2 iterations. Base power Sy equals 100 MVA, round the
results on 5 decimal places, start with zero value of voltage phase angle in bus no. 2.

p.,= Opu
Qo™ 7 pu

= 11,0 pu

1 T Vp~2-jldpu2

u, = 105 pu

0,= 7 rad

load: 150 MW
60 MVAI

Calculation:

_{ 2-jl4 -2+ 14

2+ 14 2-jl4 } pu—G, =-2pu, B, =14 pu,G,, =2 pu, B,, =-14 pu.

U,=11pu, 6 =0°U,=105pu,P,=-15pu,Q,=-0.6 pu, P, =0.0 pu.

The network consists of only 1 PU bus, therefore the Jacobian will have the size of 1x1 and
there will be only 1 equation:

AP, = H,,A8, — AB, = AP, | H,, = —0.086271 rad (Lit.) > 6{**Y = /") + A@,

The mismatch active power is:

AP, = (P,, + P,)-U,[U,(G,, cos 8, + B,, sin 6, )+ G,,U, | = —1.395 pu (Lit.)

Calculation of H»s:

H,, =-Q, - B,UZ =16.17 pu (Lit.) Q., =Q,-Q,, =-0.135 pu (Lit.)

The value of Q2 is unknown, it is necessary to calculate it as follows:

Q, =U,[U,(G,,sin 6, — B, cosb,)—-B,,U,|=-0.735 pu (Lit.)
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The results from first two iterations are shown in the table below:

Ui | 60| Uz 0> AP, Q2 Qa2 Ha, A6,
0|11] 0| 1.05 0 - --- - - -
1]11 | 0 | 1.05 | -4°56' -1.395 -0.735 -0.135 16.17 -4°56'
2 11| 0 | 1.05 | -4°58' | -0.0129932 | -0.476445 | 0.123555 | 15.91145 | -0°2'




