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Trading mechanism for centralized shared energy storage in wind farm clusters
with incentive-compatible characteristics

GAO Shuai, WANG Weiqing, LI Xiaozhu, WANG Haiyun, DING Ying
(Engineering Research Center of Education Ministry for Renewable Energy Power Generation and

Grid Connection, Xinjiang University, Urumqi 830047, China)

Abstract: To promote cooperation between centralized energy storage and multiple wind farms for the sustainable
development of shared energy storage, this paper explores the resource allocation and trading mechanisms for centralized
shared energy storage in multi-wind farms. First, a joint operational framework for multiple wind farm shared energy
storage is constructed to achieve smooth and stable grid connection of wind farms and shared use of centralized independent
energy storage. Based on the Vickrey-Clarke-Groves (VCG) mechanism, a two-stage incentive-compatible trading
mechanism for energy storage sharing is proposed. In the first stage, a master-slave game model with multiple wind farms
as leaders and shared energy storage as followers determines the initial transaction prices between the wind farm cluster
and the energy storage for each time period. The second stage uses a two-way auction mechanism to refine the initial
transaction price, aiming to maximize social welfare. Additionally, the final transaction price is formed by using the
compensation method for the difference between revenues and expenditures to address the imbalance between revenues
and expenditures of the VCG mechanism. Finally, the effectiveness of the proposed mechanism is verified by an example
using wind power data from the Xinjiang region. Compared with the trading results of wind farms and shared energy
storage under the fixed-price trading model, the revenues of the wind farms are increased by 11.14%, 5.26% and 6.61%,
respectively. The mechanism provides a reference for promoting the development of centralized shared energy storage.
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Fig. 1 A framework for joint shared energy storage grid-

connected operation of multiple wind farms
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Fig. 2 Structural diagram for two-stage optimal
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Fig. 6 Winning bids for wind farms and their

electrical power balance
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Table 3 Optimal allocation of capacity for each
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