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Fig.1 Framework and flow chart of demand response
mechanism of initial electricity spot market considering
different customers’ response behaviors
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Fig.2 Timing structure of initial electricity spot market
and demand response market
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Fig. 3 Analysis of demand response mechanism
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Fig. 4 Load and price curves after day-ahead spot
market clearing
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Design of Demand Response Mechanism Considering Response Behaviors of Customers in Initial
Electricity Spot Market

YIN Xunhu', DING Yi', HUI Hongzun®, BAO Minglei', XU Lizhong®, TANG Xuey(mgi'l, SANG Maosheng'
(1. College of Electrical Engineering, Zhejiang University, Hangzhou 310027, China;
2. State Key Laboratory of Internet of Things for Smart City (University of Macau), Macau 999078, China;
3. State Grid Zhejiang Electric Power Co., Ltd., Hangzhou 310007, China;
4. Power Grid Planning Research Center, Guizhou Power Grid Co., Ltd., Guiyang 550033, China)

Abstract: In the early construction stage of electricity spot markets in China, the market participation methods and response
behaviors of electricity customers are quite unique. A high proportion of customers are managed by power grid companies to
participate in the spot market indirectly, who cannot actively respond to dynamic market prices, while their inherent electricity
consumption behaviors will affect market prices. Furthermore, the customers may even cause extreme market prices in the intense
scenarios of power supply and demand. To this end, taking into account the load adjustment ability of a high proportion of
customers who indirectly participate in the market, a demand response mechanism suitable for the initial electricity spot market is
designed. Firstly, a demand response mechanism framework that considers different response behaviors of customers is
established, trigger conditions of the demand response mechanism are proposed, and under the mechanism framework, the
mechanism of customers participating in demand response is analyzed. Then, a market clearing model considering the active
demand response of customers who indirectly participate in the market is constructed. A settlement method to ensure the
sustainable operation of the demand response mechanism is proposed. Finally, case studies verify the rationality and effectiveness
of the proposed mechanism.
This work 1s supported by State Grid Corporation of China (No. 5211HZ200008).
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