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Reliability assessment of generation and transmission systems considering wind farm effects

WU Hao', ZHANG Yan', LIU Bo’
(1. Department of Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China;
2. Shanghai Electric Power Design Institute Co., Ltd, Shanghai 200025, China)

Abstract: Because wind energy fluctuates randomly, the power of wind turbine generators is uncertain. This paper analyzes the
reliability of power systems containing wind generation. By considering the time-series and autocorrelation of wind speed, the output
power function and forced outage of wind units, the paper combines the reliability model of wind generators with the model of
transmission network. Then it builds a reliability evaluation model of generation and transmission system in the condition of meeting
system security constraints, whose objective function is LSC, which represents the biggest load supplying capacity of the system. This
model is used to evaluate the effects of grid-connected wind farm on the reliability of transmission network. Taking IEEE-RTS79
system as an example, the paper calculates the reliability index which can reflect the effects of wind farms. The result will provide a
scientific reference for designing the scheme for adding wind farms to power systems.
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forecasting results of wind speed and observed speed
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Tab.3 Reliability index under the partial substitution of wind

farms for traditional units
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Tab.4 Reliability index of under different nodes

TUARMBUKT 5 LOLP  EENS/MWh — CC  WEENSB
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7 0.0150 0.999 5 0.234  0.003 65
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Tab.5 Reliability index under simultaneous installing wind

turbine in two nodes

TN R 1)1 R LOLP EENS/MWh  WEENSB
2517 0.014 5 0.990 8 0.003 77
2 fi123 0.0149 0.999 6 0.003 65
7 123 0.014 6 0.993 3 0.003 73
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Tab.6 Reliability index under the same node of division order
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Fig.5 The WEENSB curve when wind farms are integrated into

system under the same node of division order
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Tab.7 Reliability index under the different nodes of division

order
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Fig.6 The WEENSB curve when wind farms are integrated into

system under the different bus of division order
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