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Abstract: In the context of "Double Carbon," the penetration of renewable energy generation
in the electricity grid is increasing. It advocates for increased AGC frequency control and
reserve services requirements. As a newly emerging flexible resource, energy storage has
great potential to provide ancillary services. Simultaneously, it faces a trade-off issue between
the energy and ancillary service markets. In this context, an opportunity cost analysis
approach for lithium battery energy storage in delivering AGC service is provided. An effective
capacity allocation mechanism for energy storage between the energy and AGC markets is
provided. Case studies reveal that the marginal opportunity cost of AGC capacity for energy
storage increase with the growth of the declared AGC capacity. As a result, the return from
energy storage is maximized when the marginal opportunity cost of AGC capacity equals the
compensation price for AGC frequency control.
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