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Analysis on the Strategies of Energy Storage Stations Participating in

the Electricity Energy-regulation Joint Market
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Abstract: In the context of carbon peaking and carbon neutrality goals, so how to improve market mechanism to maximize the
value of energy storage is worth in—depth study.First, on the basis of Shandong electricity spot market rules, a trading mechanism
of energy storage power stations participating in the energy and frequency regulation auxiliary services market is propsosed , and
the restrictive coefficient of available capacity for energy storage frequency regulation is introduced to characterize the coupling
relationship between two markets. Therefore, the clearing model, which combines the energy market with frequency regulation
auxiliary services market, is constructed. Then, based on the capacity allocation of energy storage in the two markets, different
strategies are adopted and evaluating indexes are chosen from the perspective of the market cost, load curve fluctuation and
energy storage’s income, and further the role and income of energy storage are analyzed.Finally, an example simulation analysis is
carried out, and the law of different participation strategies of energy storage on its role and income is presented, that indicates
with the increase of the proportion of renewable energy connected to the grid, taking good use of energy storage as excellent
frequency regulating resource is benefit to the allocation of resources and system operation. However, the designed mileage factor
and regulating bidding should be well compatible with the electricity market trading rules.
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Fig.1 Framework of energy storage station participating in joint market clearing model
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Table 3 Market cost of energy storage under different participation strategies
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Fig.3 The change trend of energy market cost and frequency regulation market cost under different participation strategies
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Fig.4 The load curve fluctuation corresponding to different

participation strategies of energy storage
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