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Fig. 1 The formation mechanism of unbalanced funds
under the dual-track mode
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Fig. 2 Solution process of the proposed model
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A Decomposition and Optimization Method for Government-Authorized
Contracts in a Dual-track Spot Electricity Market Based
on Game Equilibrium

WU Mingxing'?, WANG Ning', WANG Haohao'!, ZHU Tao!,

CHEN Qing', WANG Xuanding', YANG Saite?

(1. Guangdong Electric Power Trading Center Co., Ltd., Guangzhou 510030, China; 2. School of Electrical and Electronic Engineering,
Huazhong University of Science and Technology, Wuhan 430074, China; 3. Beijing Tsintergy Technology Co., Ltd., Beijing 100084, China)

Abstract: In the electricity spot market, the curve decomposition method of government authorization contracts has significant
impacts on the funds scale of the market and the interests of participants. Hence it is becoming urgent to solve the decomposition of
the government-authorized contracts in a reasonable way. According to the actual requirements of the electricity spot pilot project,
this paper first takes into full consideration the correlation between the scale of unbalanced funds, the decomposition results of the
government-authorized contracts, the quotation strategy of the power generation entities and the results of market clearing. Based on
game equilibrium, a decomposition and optimization method for government-authorized contracts in a dual-track spot electricity
market is constructed. Then, the government-authorized contract decomposition model to constraint the unbalanced funds scale, the
quotation decision model of power generation companies considering the decomposition results of the government-authorized
contracts, and the market clearing model are established respectively. A three-layer particle swarm optimization algorithm is
proposed to achieve iterative corrections between different models, such that the contract decomposition results that balance the
individual and the overall interests of the market are obtained. Finally, case studies are conducted and analyzed by means of
numerical simulations . The effect of the proposed method on reducing the unbalanced funds scale in the market is verified under the
interactions of various factors and game equilibrium.

This work is supported by Science and Technology Project of China Southern Power Grid Corporation (Research on Key
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Keywords: government-authorized contract; dual track; unbalanced funds; quotation strategy; game equilibrium

26



http://dx.doi.org/10.13648/j.cnki.issn1674-0629.2020.03.009
http://dx.doi.org/10.13648/j.cnki.issn1674-0629.2020.03.009
http://dx.doi.org/10.13335/j.1000-3673.pst.2017.1965
http://dx.doi.org/10.13335/j.1000-3673.pst.2017.1965

	0 引言
	1 基于博弈均衡的双轨制电力现货市场政府授权合约曲线分解方法原理分析
	2 政府授权合约曲线分解模型
	2.1 电力现货市场场景说明
	2.2 双轨制不平衡资金的形成机理
	2.3 以控制双轨制不平衡资金规模为目标的政府授权合约曲线分解方法
	2.3.1 双轨制不平衡资金的计算
	2.3.2 政府授权合约曲线分解模型


	3 考虑政府授权合约分解结果的发电商报价决策模型
	3.1 上层模型
	3.2 下层模型

	4 模型求解流程
	5 算例分析
	5.1 市场出清结果对政府授权合约分解的影响分析
	5.2 政府授权合约分解对发电商报价策略的影响及策略调整对市场出清结果影响分析
	5.3 基于博弈均衡的双轨制电力现货市场政府授权合约曲线分解结果
	5.3.1 不同典型日特征下的分解情况
	5.3.2 基于优先发、用电规模调整的对比场景
	5.3.3 基于线路阻塞的对比场景分析


	6 结论
	参考文献

