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OPTIMAL OPERATION STRATEGY FOR DISPERSED
WIND FARMS BASED ON VARIABLE POWER FACTOR

Liu Hao, Wang Wei, Tang Fen
(National Active Distribution Network Technology Research Center of Beijing Jiaotong University , Beijing 100044, China)

Abstract: In this paper, an optimal operation strategy for dispersed wind farms (DWF) is proposed considering load
types and reactive power capabilities of wind turbines. The generalized load model based on the static voltage
characteristics is introduced. Reactive power capabilities of DWFs are discussed and enhanced, where the reactive power
capabilities of doubly-fed induction generator are balanced and improved by installing proper capacitors at the stator. The
influences of DWFs with variable power factor on network loss and voltage profile are presented. On this basis, optimal
power factor regulation of DWFs based on improved firefly algorithm is proposed. Results in the benchmark IEEE-33
node system indicate that power factor regulation of DWFs in a small range could effectively reduce network loss and
enhance voltage stability.

Keywords: wind farm; reactive power; power factor; load model; firefly algorithm
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Appendix Table 1 Feeder data of IEEE-33-bus system
s & HFHQ BPLQ | s 25 HBQ HPT/Q | &S &S HiQ HLT/Q
1 0.0922 0.0470 11 12 1.4680 1.1550 22 23 0.8980 0.7091
1 2 0.0493 0.2511 12 13 0.5416 0.7129 23 24 0.8960 0.7011
2 3 0.3660 0.1864 13 14 0.5910 0.5260 24 25 0.2030 0.1034
3 4 0.3811 0.1941 14 15 0.7463 0.5450 25 26 0.2842 0.1447
4 5 0.8190 0.7070 15 16 1.2890 1.7210 26 27 10.5900 0.9337
5 6 0.1872 0.6188 16 17 0.7320 0.5740 27 28 0.8042 0.7006
6 7 0.7114 0.2351 17 18 0.1640 0.1565 28 29 0.5075 0.2585
7 8 1.0300 0.7400 18 19 1.5042 1.3554 29 30 0.9744 0.9630
8 9 1.0440 0.7400 19 20 0.4095 0.4784 30 31 0.3105 0.3619
9 10 0.1966 0.0650 20 21 0.7089 0.9373 31 32 0.3410 0.5302
10 11 0.3744 0.1238 21 22 0.4512 0.3083
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Appendix Table 2 Node data of TEEE-33-bus system
—_— HIR, % S HIR T — BRI TR/
kW kvar kW kvar kW kvar
0 0 0 11 60 35 22 90 50
1 100 60 12 60 35 23 420 200
2 90 40 13 120 80 24 620 200
3 120 80 14 200 10 25 60 25
4 60 30 15 60 20 26 60 25
5 60 20 16 60 20 27 60 20
6 200 100 17 90 40 28 120 70
7 60 100 18 90 40 29 200 600
8 60 20 19 90 40 30 150 70
9 60 20 20 90 40 31 210 100
10 45 3 21 90 40 32 60 40






