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Fig.1 The output curve of wind unit
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Fig.2 The wind power leveling load
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Fig.3 The value distribution of wind power leveling load
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Tab.1 The model of wind power leveling load for 10 wind units combined with the FOR of 0. 20

L'/MW  ®yIEER | L'/MW  BEER | L'/MW @R || L/MW BO%E | L'/MW #iEE
150.00 0.024 070 Of 133.75 0.014 5125 112.50 0.004599 3| 75.00  0.001020 || -12.50 0.023 509
148.75 0.000 071 2j| 132.50 0.017 864 3| 111.25 0.0045892| 0.00  0.120350 || -13.75 0.019 816
147.50 0.002 968 5| 131.25 0.013 654 2 110.00 0.0046319| -1.25 0.000356 || -15.00 0.026 131
146.25 0.004 204 4|l 130.00 0.018 639 8| 108.75 0.004408 5| -2.50 0.014 843 || -16.25 0.016 092
136.25 0.014 474 2| 115.00 0.009 4509 77.50 0.002730 0| -10.00 0.023 160 || -23.75 0.001 344
135.00 0.016 204 1f 113.75 0.004 517 6] 76.25 0.000 134 4] -11.25 0.022 043 || -25.00 0.010 200
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Tab.2 The reliability indices under various

combinations of wind units
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SR el L4 o B
[ HLE FOR x &30 RER/ % AP/ H#RF
MW MW LOLP
0.00x10 25.00 12.211 0.007 664 2
0.01 x10 25.00 12.093 0.007 688 0
0.20x 10 25.00 9.843 0.007 929 8
0.2x3,0.05x5,0.15x2 19.50 8.368 0.007 974 3
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Fig.4 Reliability indices under different wind

farm’s average output power
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Power System Reliability Evaluation in Wind Power Leveling Load

WU Zheng-qiu, TANG Min-fu, ZHANG Xu-le, WANG Tao

( School of Electrical and Information Engineering, Hunan University, Changsha 410082, China)

Abstract: Abstract: The wind energy always affects the reliability of power system for its randomness , inter-
mittent and Fluctuation. A concept that Wind Power leveling Load ( WPLL) is proposed to evaluate the reliabil-
ity of power system when wind farms are grid — connected. Based on the fact that the wind power and loads are
independent random variables,a combined probability distribution function of wind power and loads is deduced
by the margin table method. And hence WPLL model is established. This established model is combined with
the conventional generator outage capacity model to calculate the reliability indexes, which provides a novel
method for the wind power system reliability assessment. Finally, the validity of the proposed model and algo-
rithm is proved by an analysis of the selected sample system. Finally, analysis of the selected sample system
illustrates the validity of proposed model and algorithm.
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