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Study on the optimal operation strategy of PV and energy storage system for smart

base stations considering participation in peak regulation auxiliary services

CUI Let, ZHU Jing, TANG Fenglai
(Huaneng Jiangsu Comprehensive Energy Service Co., Ltd., Nanjing 210015, China)

Abstract: As the construction of 5G base stations continues to spread, the issue of high energy consumption and high cost of base stations
is a major concern. Through the configuration and optimal operation of photovoltaic (PV) and energy storage, and further participation in
peak regulation auxiliary services, the economy of 5G base station energy use can be effectively improved, and the scale application of
green energy in 5G base stations can be realized. Therefore, the economics of 5G base station PV and energy storage systems participating
in peak regulation auxiliary services are studied. Firstly, an optimization goal model considering the participation of PV and energy storage
systems in peak regulation auxiliary services is established according to the load characteristics of base stations and different peak regula-
tion periods ; Then, CPLEX optimization solver is used to solve the optimization model and obtain the optimal capacity and operation strate-
gy of energy storage.Finally, the scenarios of energy storage independently participating in peak regulation and PV and storage jointly par-
ticipating in peak regulation are constructed with different peaking modes are built and cases show that greatly affect the optimal configura-
tion capacity of energy storage and the energy cost of 5G base stations. A reference for the optimal operation of 5G smart base station opti-
cal storage system participating in peak regulation auxiliary services can be provided.
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Fig. 1 Typical topologies of photovoltaic and energy

storage sysltems
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Fig.2 PV power and load curves on a typical day in a 5G

base station
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Fig.3 Power supply and storage optimal operation curves
of PV and energy storage system without participating in

grid auxiliary services
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Fig. 4 Power supply and storage optimal operation curves
of PV and energy storage system participating in auxiliary

peak regulation auxiliary services
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Fig. 5 Each indicator comparison under different scenarios
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