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Profit allocation model of cooperative distributed energy resources
based on bargaining game theory
QIN Ting', LIU Huaidong'*, WANG Jingiao' ,FANG Wei' ,FENG Zhigiang'
(1. School of Electrical and Information Engineering, Tianjin University, Tianjin 300072, China;
2. Key Laboratory of Smart Grid of Ministry of Education, Tianjin University, Tianjin 300072, China)
Abstract : The cooperative DERs( Distributed Energy Resources) in a VPP ( Virtual Power Plant) usually belong to
different interest entities,so a fair and reasonable profit allocation of VPP is crucial. A profit allocation model of
DERS’ joint participation in the short-term energy market is built based on bargaining game theory, which uses the
utility function to reflect the degree of risk aversion,and comprehensively considers the quantified bargaining power
levels of factors such as the marginal contribution,the forecasting accuracy of intermittent power generation ,the pu-
nishment strength of balancing market, etc. The feasibility and rationality of the proposed model are verified by the
actual case analysis of VPP. The proposed model can effectively evaluate the characteristics of each DER , guarantee
relative allocation fairness and coalition stability, form a positive incentive and guide for DERs’ behaviors, and im-
prove economic interests.
Key words: VPP ;distributed energy resources ; game theory ; profit allocation ; bargaining power
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Modular hybrid energy storage system and its energy management strategy
SU Hao'?,ZHANG Jiancheng' ,FENG Donghan®, WANG Ning' ,SONG Zhaoxin' ,ZHAO Jiging'
(1. Key Laboratory of Distributed Energy Storage and Microgrid of Hebei Province,North China Electric Power University,
Baoding 071003, China ;2. Key Laboratory of Control of Power Transmission and Conversion of Ministry of
Education, Shanghai Jiao Tong University , Shanghai 200240, China)
Abstract ; Aiming at the problems of power shortage compensation of the islanded DC microgrid and the power allo-
cation among multiple types of energy storage media and multiple energy storage units,a modular integrated architec-
ture of “ESU( Energy Storage Unit)-HESM ( Hybrid Energy Storage Module ) -HESS ( Hybrid Energy Storage Sys-
tem)” is designed,and the corresponding dual-level energy management strategy combined with global optimization
and local allocation is proposed. The upper-level optimization calculates the power shortage of the microgrid quickly
based on the over-limit of DC bus voltage ,and then considering the maximum supportable power and residual capaci-
ty of each HESM and making use of the principle of “able one should do more work” ,the power allocation scheme
among HESMs with the best operation economy is found. The lower-level controllers decide the operation priorities of
ESUs and allocate the upper level results among ESUs based on the partition combination of SOC ( State Of Charge )
of each ESU. The example results show that the proposed strategy can maintain the stable operation of the DC micro-
grid while ensuring the good operation economy of the HESS.
Key words: hybrid energy storage system; multiple energy storage units in parallel ; modularization ; energy manage-

ment



