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Synergistic optimization and renewable energy
accommodation enhancement via generation-side shared
energy storage in frequency regulation
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Abstract: As the share of renewable energy sources in the power grid, such as photovoltaic
and wind power, gradually increases, the implementation of energy storage has become
essential for addressing the grid's limited integration capacity and the challenges of curtailed
wind and solar energy. To improve the utilization rate of energy storage and enhance
economic efficiency, exploring more effective operational models for energy storage is
necessary. This study focuses on a 10-gigawatt renewable energy base in Northwest China,
constructing a shared energy storage dispatch model that considers constraints on power,
capacity, and state of charge. Two primary operating modes are designed: Mode 1, which
involves plan-tracking operation under capacity leasing, and Mode 2, which combines
capacity leasing with frequency regulation services. The model aims to maximize the
operator's net revenue by treating planning deviations as penalties while allowing the energy

WS HER: 2026-03-30; fEXFmHAHA: 2026-08-04.

E—EERBEREREAN: B (1973—), 5, L, B#EdR, FENFLRK S RHAEAR AT, E-mail: chengke@nwpu.edu.cn.
SIFZARSC: i, S . R IS ih R 2 5 AR P R A6 STE AR TH). ifRERFE 54R, 2026, 15(10): 4193-4203.

Citation: CHENG Ke, SUN Qing. Synergistic optimization and renewable energy accommodation enhancement via generation-side shared
energy storage in frequency regulation[J]. Energy Storage Science and Technology, 2026, 15(10): 4193-4203.



4194 % fe B % 5 F AR 2026 55 15 &

storage system to respond dynamically to frequency regulation demands, all while optimizing
overall revenue. A case study is conducted based on the operational characteristics of a
typical renewable energy base in Northwest China and incorporates market parameters for
simulation. The analysis compares the two operating modes from different perspectives,
including shared energy storage operation, power allocation, coordinated provision of capacity
leasing and frequency regulation services, and economic performance. The results indicate
that energy storage systems utilizing the "leasing plus frequency regulation service" model
can significantly enhance utilization levels and operational returns. By leveraging a dual
revenue mechanism of leasing and frequency regulation, this model improves energy storage
utilization rates and economic performance while providing operational support for renewable
energy accommodation. This research serves as a reference for designing shared energy
storage operational models on the generation side.

Keywords: new energy power stations; shared energy storage system; power frequency

regulation; energy storage capacity leasing
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