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Integrated photovoltaic-storage low-carbon economic operation strategy of

5G base station considering uncertainty of source and load
WANG Yaogiang'?, YUAN Jia"?>,BAO Peng'?,ZHANG Linjuan’,LI Wenfeng’, LIANG Jun®
(1. School of Electrical and Information Engineering,Zhengzhou University,Zhengzhou 450001, China;
2. Henan Engineering Research Center of Power Electronics and Energy Systems,Zhengzhou 450001, China;

3. Economic and Technological Research Institute of State Grid Henan Electric Power Company,

Zhengzhou 450052, China;4. School of Engineering,Cardiff University, Cardiff CF24 3AA,UK)

Abstract: In order to solve the problems of low utilization rate of the equipped photovoltaic in 5G base
station integrated photovoltaic-storage system due to the conservatism of existing uncertain operation strategy
and high carbon emission of distribution system,a low-carbon economic operation strategy of 5G base station
integrated photovoltaic-storage system is proposed considering the uncertainty of source and load. The spa-
tiotemporal differences of communication load and photovoltaic output among 5G base stations in different
types of regions are analyzed,and a source-load-storage model of 5G base station is built considering the
spatiotemporal heterogeneity characteristic. A low-carbon economic dispatch optimization model based on a
three-stage carbon trading method is developed with the goal of maximizing photovoltaic consumption and
minimizing carbon emission and operation cost of base station. In order to solve the conservatism problem
of traditional fuzzy chance-constrained solution strategy with fixed membership parameter, a fuzzy chance-
constrained solution method with dynamic membership parameter is proposed considering the real-time pre-
diction error. The example analysis shows that the proposed method can effectively integrate the source-
load-storage resources of 5G base station, enhance the photovoltaic utilization rate,and reduce the operation
cost and carbon emission of base station.

Key words:5G base station;carbon trading;photovoltaic consumption;interval prediction;uncertainty optimiza-

tion;low-carbon economic dispatch;energy storage;integrated photovoltaic-storage system
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Wind-photovoltaic-gas-energy storage-hydrogen coupled low-carbon optimal
operation of offshore oil and gas platform cluster
LI Qian"?,XU Yufeng’, YAN Xiaobin’,XU Tong’, YANG Wei*,ZHANG Anan’
(1. SILKROAD Research Center of Sustainable Energy Conversion and Utilization,Southwest Petroleum University,
Chengdu 610500, China;2. School of Electrical Engineering and Information,Southwest Petroleum University,
Chengdu 610500, China;3. Southwest Electric Power Design Institute Co.,Ltd. of China Power Engineering
Consulting Group,Chengdu 610000, China)

Abstract: In order to reduce environmental pollution caused by the operation of oil platforms, an offshore
oil and gas platform cluster integrated energy system considering the integration of new energy is proposed,
which can decrease the carbon emissions of the system while improving operational economy. Considering
the stability of energy supply during the joint operation of multiple platforms after the integration of new
energy, a selective consumption strategy of new energy is adopted to deal with the fluctuation and uncer-
tainty of new energy output, and an offshore oil and gas platform cluster integrated energy system with
land energy terminal and hybrid energy storage system is established. The internal heterogeneous flow cou-
pling model of the system is constructed,and the material energy flow conversion and the coupling relation-
ship of each module in the system are analyzed. A wind-photovoltaic-gas-energy storage-hydrogen coupled
low-carbon optimal scheduling model of offshore oil and gas platform cluster is established,and the feasibi-
lity and effectiveness of the proposed model are verified by numerical simulation.
Key words:offshore oil and gas platform cluster;integrated energy system;wind-photovoltaic-gas-energy storage-
hydrogen coupling; hydrogen fuel cell; heterogeneous flow coupling; energy flow analysis; low-carbon optimal

operation



