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Abstract: The randomness and cross — correlation of wind farms output have a negligible impact on reactive power optimization
scheduling of power system. Aiming at this problem a reactive power optimization method based on scenario probabilistic load
flow is proposed. The wind farm output is scenarized in this method. Combining with the probabilistic load flow it takes the
minimum weighted value of system network loss expectation generator reactive power and node voltage deviation expectation as
the target function and uses the particle swarm optimization to get the optimal reactive power control strategy in each scene.
The proposed method is tested in IEEE 30 node system including wind farms and compared with the deterministic scenarios op—
timization method. The simulation results demonstrate the effectiveness of the proposed method.
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IEEE 30 °
1 1EEE 30
1.2.5.8.11.13 1.06 0.94 - -
6-9.6-10.4 -12.28 -27 1.1 0.9 0.0125 16
3.10.24 50 0 1 50
2
S1 S2 S3 4 S5 S6
V| 1.05 1.060 0 1.060 0 1.060 0 1.060 0 1.060 0 1.060 0
v, 1.00 1.030 4 1.029 9 1.0311 1.029 7 1.034 7 1.037 4
Vs 1.00 0.991 7 0.9855 0.997 1 1.000 2 0.993 0 1.004 5
/(p-u.)
Vs 1.00 0.997 6 0.989 7 1.007 3 1.014 9 1.005 8 1.014 2
Vi 1.00 1.008 5 1.038 0 1.044 8 1.021 1 0.991 8 1.029 8
Vis 1.00 1.037 8 0.999 6 1.020 5 1.019 7 0.9959 1.060 0
C, 0 12 36 13 24 21 16
C 0 38 24 38 46 29 38
C,, 0 10 20 19 17 22 16
Ko 0.978 0.987 5 0.900 0 1.075 0 1.050 0 1.050 0 1.0250
n ) Ks 1o 0.969 1.0250 1.037 5 0.9750 1.0250 1.0250 0.9375
p-u K, 0.932 1.0250 0.987 5 1.012 5 1.0250 1.012 5 0.9750
Ky 5 0.968 0.950 0 1.000 0 0.962 5 1.000 0 0.975 0 0.962 5
- - 17.307 1 16.4352 14.5340 13.0795 11.6866 9.4867
/% 32.00 24.33 17.37 12.33 9.42 4.55
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S1 S2 S3 4 S5 S6
Vi 1.05 1.059 7 1.052 5 1.060 0 1.060 0 1.051 6 1.060 0
v, 1.00 1.0253 1.022 3 1.0355 1.0351 1.0259 1.039 4
Vs 1.00 0.996 5 0.9516 0.998 1 1.003 5 0.9851 1.009 4
/(p-u) Vs 1.00 0.999 4 0.9835 1.001 6 1.010 4 0.989 4 1.012 5
Vi 1.00 1.039 1 1.008 7 1.0325 1.051 1 1.0156 1.0550
Vi 1.00 1.056 7 1.0310 1.027 3 1.006 0 1.026 7 1.034 6
C, 0 50 18 10 24 23 20
Cy 0 40 24 7 8 27 0
C,, 0 4 11 22 16 6 21
K¢ 0.978 1.087 5 0.9750 0.9250 1.0250 0.987 5 0.9250
Hp.u.) Ks 10 0.969 0.900 0 0.900 0 0.987 5 0.9375 0.9250 1.037 5
K, ., 0.932 0.9750 1.050 0 1.037 5 0.9750 0.9375 1.037 5
Ky 5, 0.968 0.9375 0.900 0 0.987 5 0.975 0 0.900 0 1.000 0
- - 17.307 1 16.4352 14.6127 12.9030 11.7175 9.3833
4
S1 S2 S3 S5 S6
1 17.270 1 16.365 6 14.497 1 13.019 9 11.544 0 9.1759
2 17.533 7 16.792 8 14.647 3 12.9359 11.792 6 9.491 7
19.035 1 17.604 9 16.145 3 14.600 3 13.036 9 11.028 5
1 0 0.000 2 0 0 0
2 0 0.000 4 0 0.001 1 0
0.000 2 0.000 3 0.000 4 0.000 7 0.001 1 0.002 6
1 0.038 5 0.052 9 0.047 3 0.068 5 0.143 0 0.3391
2 0.9552 1.904 6 2.8345 3.3196 1.5190 4.227 4
104.227 4 107.546 3 111.5850 116.636 7 122.799 8 133.3359
1 17.308 6 16.436 5 14.544 3 13.088 4 11.687 0 9.517 0
2 18.488 9 18.739 7 17.481 8 16.255 5 13.420 9 13.720 3
123.281 3 125.177 1 127.773 3 131.302 5 135.951 3 144.624 0
2 PSO
1 IEEE 30 : 2
1
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