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Abstract: With the policy adjustment in China, independent energy storage power stations are now permitted
to participate in electricity markets and ancillary service markets. However, in the new power system, the
risk of voltage violation varies across different nodes, leading to differences in the voltage support capability
and potential profits achievable by an Advanced Adiabatic Compressed Air Energy Storage (AA-CAES)
system depending on its location. In this paper a site selection and capacity determination method for
compressed air energy storage systems considering var support operation mode is propsoed to maximize the
profit of power station. Firstly, the AA—CAES model considering the var support operation mode is set up.
Then, the site selection and capacity configuration of AA—CAES in power distribution is proposed. After
that, based on the DistFlow model, the above-mentioned site selection and capacity configuration model is
transformed into a mixed-integer second-order cone programming (MISOCP) problem and solved by using
a commercial solver. Finally, case analysis is conducted in the site selection and capacity determination on
a modified IEEE 33 - bus distribution system by AA— CAES. The example calculation shows that after
considering the var support mode, the daily revenue of AA— CAES is increased by 1.86% , and the
minimum voltage amplitude in the grid is improved by 0.0122 p.u. The proposed method for siting and
sizing AA—CAES with consideration of var support not only effectively enhances the economic benefits of

independent energy storage stations, but also improves voltage and power quality in the distribution network.
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