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Virtual cloud energy storage optimization operation method considering thermal

inertia of building air conditioning system
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(1. Economic and Technical Research Institute, State Grid Anhui Electric Power Co., Ltd., Hefei 230022, China;
2. Anhui Power Exchange Center Co., Ltd., Hefei 230022, China;3. School of Electrical Engineering, Southeast
University, Nanjing 210096, China)

Abstract: Faced with high upfront investment and low utilization rate of physical energy storage, cloud energy storage has received wide at-
tention as a new type of energy storage investment and operation mode. Considering the high proportion of air-conditioning load in national
electricity consumption, the virtual energy storage potential of fixed-frequency air-conditioners is fully exploited to establish an aggregated
air- conditioner virtual energy storage model, which can be leased. Based on this, considering wind, photovoltaic and load uncertainty,
cloud energy storage operators and users are taken as an alliance, and the research on the optimized operation method of cloud energy stor-
age is carried out with the goal of improving the overall economic model of the alliance. The economic benefits of each user under the fixed
pricing and dynamic pricing scenarios are compared and analyzed. Case study shows that the cloud energy storage optimization scheduling
method based on the thermal inertia of scaled air conditioners can effectively improve the overall revenue of the operator and users, reduce
the expenditure of users’ electricity consumption, and promote the consumption of renewable energy on the users’ side.
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Table 2 Calculation results of VES aggregation

model for FFACs
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Table 4 Centralized energy storage allocation and

customer costs and benefits
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Table 3 Centralized energy storage equipment parameters
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Transactions between the power grid and

customers in each scenario
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Table 6 Annual energy storage charging and discharging

costs for customers under different pricing scenarios
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Table 7 Uncertainty parameterization of wind, PV and loads
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Table 8 Results of energy storage allocation under

different levels of fuzziness when considering uncertainty
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