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Abstract

To meet the growing demand for large-scale renewable energy integration and enhance operational flexibility and energy efficiency
in thermal power plants, the deployment of renewable energy storage systems has become a pivotal pathway for energy transition.
This study investigates the fundamentals, configuration selection, operational control, and optimization of energy storage systems
in thermal power plants. It elucidates the operational characteristics of thermal power plants and storage system types, analyzes the
core value of thermal-storage synergy, clarifies selection principles and interface requirements for energy storage systems, explores
collaborative operation strategies and stability considerations, establishes a performance-economy evaluation framework, and
proposes optimization directions. The research demonstrates that proper configuration and management of energy storage systems
can effectively address thermal power plants’ regulation limitations, facilitate low-carbon and efficient energy system operations, and
provide theoretical references for thermal-storage synergy applications.
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