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Impacts of battery energy storage system on reliability of
wind energy generation system

YUAN Yue' >, ZHANG Xinsong' >, FU Zhixin' ’
(1. College of Energy and Electrical Engineering, Hohai University, Nanjing 210098 , China ;
2. Research Center for Renewable Energy Generation Engineering , Ministry of Education ,
Hohai University, Nanjing 210098, China)

Abstract; To enhance the reliability contribution of wind turbine generators to the power generation system, the
battery energy storage system ( BESS) was incorporated into a wind farm, and the sequential Monte Carlo
simulation technology was used to assess the reliability of the power generation system incorporated with BESS and
wind farms, measured by loss of energy expectation (LOEE) and loss of load expectation ( LOLE) indices. With
consideration of a finite number of battery charge-discharge cycles, any incomplete charge-discharge cycle was
forbidden for prolonging the lifetime of the battery. The simulation results of RBTS indicate that incorporation with

BESS can dramatically enhance the reliability without consuming too many charge-discharge cycles of the battery.

Key words: battery energy storage systems; wind farm; reliability of power generation system; sequential Monte

Carlo simulation
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