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Electricity Markets

Zheng Mingzhe
School of Civil Engineering, Liaoning Technical University, Fuxin, Liaoning 123000, China

Abstract: With the deepening of electricity market reforms and the increasing share of renewable energy generation,
pumped storage power stations have become increasingly important as key resources for peak shaving and frequency
regulation within power systems. This study develops a multidimensional revenue evaluation model for pumped storage
power stations participating in electricity markets to analyze their revenue composition. Using methods such as net present
value (NPV) and internal rate of return (IRR), and incorporating electricity market transaction data, the study examines
the revenues obtained from energy markets, ancillary service markets, and capacity markets. Particular attention is given
to revenue sources including peak shaving, frequency regulation, reserve services, and energy arbitrage. The results
indicate that the revenue structure of pumped storage power stations is diversified, with ancillary service revenues showing
a steady upward trend, while energy arbitrage revenues are significantly influenced by electricity price fluctuations.
Under current electricity price levels, investment costs are difficult to recover solely through participation in the energy
market; therefore, it is necessary to improve ancillary service pricing mechanisms and capacity compensation systems
to enhance overall profitability. In addition, differences in the development level of regional electricity markets and
variations in electricity prices have significant impacts on revenue structures. The findings provide a useful reference for
the investment and operation of pumped storage power stations as well as for the development of electricity markets,
contributing to the advancement of the energy storage industry and the construction of new-type power systems.
Keywords: pumped storage power station; electricity market; revenue structure; ancillary services; benefit evaluation.
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