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Abstract
In this paper, a Mixed-Integer Second-Order Cone Programming (MISOCP) model for the Energy Storage
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System (ESS) in a provincial power grid with a high proportion of renewable energy is established.
This model optimizes the access location, capacity, and maximum power of the energy storage system
to determine the optimal ESS configuration scheme. The experimental results demonstrate that, based
on the existing 2 x 660 MW coal-fired power project in a certain power plant, after the integration of
the energy storage system, the thermal power output can be increased during spring, summer, and
winter. This significantly reduces the power curtailment of wind and solar energy in these seasons for
a system that previously struggled to fully absorb new energy, thereby meeting the requirements
for minimizing wind and solar curtailment. Meanwhile, the operational costs of the system are also
reduced, with total daily savings amounting to 1.13 million yuan across spring, summer, and winter
seasons.
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Figure 1. Structural diagram of wind, solar, thermal, and
storage power generation base
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Table 2. Parameter settings for thermal power units

F2. KEHESHRE

HLEHH F1(MW) e 35 BE (MW/15 min) IHFL R A
ZHE(MW)
TR TR TRR LBR am bm cm
1000 400 1000 -180 180 0.226 30.42 786.8

DOI: 10.12677/sg.2025.154012 121 B HE L


https://doi.org/10.12677/sg.2025.154012

B 5%

Table 3. Parameter settings of energy storage system
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Figure 2. Wind power photovoltaic output and transmission
curve under typical spring scenarios
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Figure 3. Wind power photovoltaic output and transmission
curve under typical summer scenarios
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Figure 4. Wind power photovoltaic output and transmission
curve under typical winter scenarios
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Figure 5. Thermal power output curve before and after config-
uring energy storage in typical spring scenarios
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Figure 6. Thermal power output curve before and after config-

uring energy storage in typical summer scenarios
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Figure 7. Thermal power output curve before and after config-

uring energy storage in typical winter scenarios
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Figure 8. Abandoned light power curve before and after con-

figuring energy storage in typical spring scenarios
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Figure 9. Abandoned light power curve before and after con-

figuring energy storage in typical summer scenarios
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Figure 10. Abandoned light power curve before and after con-

figuring energy storage in typical winter scenarios
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Figure 11. Abandoned wind power curve before and after con-
figuring energy storage in typical spring scenarios
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Figure 12. Abandoned wind power curve before and after con-
figuring energy storage in typical summer scenarios
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Figure 13. Abandoned wind power curve before and after con-
figuring energy storage in typical winter scenarios
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Table 4. Comparison of energy storage configuration results and costs by season
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