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Abstract

Against the backdrop of accelerating global energy transition, the share of renewable energy has sig-
nificantly increased. However, its intermittency and volatility have dramatically heightened peak-
shaving pressures on power grids, highlighting the critical role of energy storage technologies in
ensuring energy security and grid stability. This paper focuses on energy storage research within
microgrid systems, briefly analyzing their structure to enhance power supply reliability and renew-
able energy integration efficiency. Energy storage technologies are categorized into four main types:
physical, electrochemical, electromagnetic, and chemical. Through literature review and case studies,
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the economic viability, efficiency, and applicable scenarios of each technology are evaluated. The
advantages of hybrid energy storage systems in mitigating fluctuations and improving dynamic re-
sponse capabilities are also explored.
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Figure 1. Simplified diagram of microgrid structure
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Figure 2. Bidirectional DC/DC converter for supercapacitor-battery hybrid energy storage system
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Table 1. Comparison of energy storage technology parameters and their applicable scenarios
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Table 2. Decision matrix table of microgrid under different operation modes
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