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Hybrid Energy Storage Capacity Optimization of Offshore Wind Farms
Considering Wind Power Uncertainty

LU Qiuyu', YANG Yinguo', CHEN Junsheng', LIU Yang', LIU Nian’, CAO Fei’, LIU Weizhao’
(1. Power Dispatching and Control Center, Guangdong Power Grid Co. , Ltd. , Guangzhou 510600, China; 2. Bejing Sifang
Jibao Engineering Technology Co. , Ltd. , Beijing 100086, China)

Abstract: To reduce the impact of intermittency and volatility of offshore wind power on the power grid, energy storage devices are
often introduced to smooth out its output power fluctuations. In response to the low-carbon development process and considering the
uncertainty of wind power, the capacity allocation method for energy storage based on a typical wind power output scenario has limita-
tions. Taking into account the electricity sales revenue, carbon trading revenue, and various costs of the energy storage system of
offshore wind farms, a capacity allocation method for hybrid energy storage system of offshore wind farm considering wind power
uncertainty is proposed. The random opportunity constrained programming method is adopted to deal with the uncertainty of offshore
wind power output, and wavelet packet decomposition method is used to allocate power between lithium batteries and supercapaci-
tors, the allocation scheme is combined with economic evaluation to establish an optimized operation model for wind and energy stor-
age system, with the goal of maximizing the daily net profit of the system, optimizing its capacity configuration. Taking the measured
data of a domestic offshore wind farm as an example for simulation, the effectiveness and economy of the proposed scheme are veri-
fied. At the same time, the system adopting hybrid energy storage is more superior than single energy storage.
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Fig. 1 Structure of wind storage grid connected system
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Fig. 2 Principle diagram of wavelet packet decomposition

[Su |[ 2]

AN FRPEE AP KBAE . WK AP EARIEZOR
W ko A, 5 E ARSI I i 24, BRI
FELAERAR 0 X L A A D)3 A O F I 2R . [Rli, %)
IO ) SR AR S D)3 R AR RE R e A T4 B

&1 KEFHMIRE

Tab. 1 Wind farm grid connection standard
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Fig. 3 Forecast powers of offshore wind farm
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Tab. 4 Scheduling results of wind and energy storage systems

with different confidence levels BT
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