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Cooperative Operation for Multiple Integrated Energy Systems

Considering Wind Power Consumption by Nash Bargaining Convention

SHUAI Xuanyue', WANG Xiuli', WANG Zhicheng', GUO Hui's, MA Zhicheng®

(1. School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China;

2. Electric Power Research Institute of State Grid Gansu Electric Power Company, Lanzhou 730070, China)

Abstract: To effectively improve energy efficiency of multiple HE-IESs, aiming at the cost
sharing problem of multiple HE-IESs coordinated operation taking wind power consumption into
account, a multi-HE-IESs multi-objective optimization operation model with Nash bargaining
theory is proposed. The framework of multi-HE-IESs is constructed to model gas turbine, heat
pump. electric energy storage, thermal energy storage and the other equipments in HE-IES, and
multiple power interaction models among HE-IESs and between HE-IES and distribution network
are established. Taking operating costs and wind power consumption of multi-HE-IESs as the
indicators, the multi-objective weighted programming method is used to establish a multi-HE-
IESs multi-objective optimization model. Furthermore, following Nash bargaining theory, a
cooperative game model of multi-HE-IESs is constructed, and the non-convex problem is
transformed into two convex sub-problems via mathematical transformation to realize the Pareto

optimum for each HE-IES, which ensures the enthusiasm of all HE-IESs to participate in
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cooperation. A simulation example verifies that the proposed method enables to reduce total

operating costs and total wind curtailment costs by 660. 14 and 222. 03 yuan, respectively, and

also to reduce operating costs and wind curtailment costs of each HE-IES by 220. 05 and 74. 07

yuan, thus the Pareto optimum of overall HE-TESs is achieved.

Keywords: heat-electricity integrated energy system; cooperative game; Nash bargaining; wind

power consumption; multi-objective optimization
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Table 2 Operating costs of each HE-IES in two modes

Xt 4 B 1 AR /T B 2 A /o0
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Table 3 Wind curtailment costs of each HE-IES in two

modes
XF 5 P 1 A /T B 2 A/ ot
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under mode2
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