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Abstract: To address the cost-effective challenges of attaining efficient thermal-pressure conversion
and maximizing the use of limited volume of air storage vessel in compressed air energy storage

system, this study investigates a 350-MW advanced adiabatic compressed air energy storage system and
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conducts a sliding-pressure air supply strategy during discharging process to reduce throttling losses and
thereby increase the energy storage density of the system. The system is partitioned into the charging,
discharging, and system-level layers. Design and off-design thermodynamic models are established to
simulate operation performance and to examine the dynamic behavior of key operating parameters, i.c.,
pressure ratio, expansion ratio, and power, across the full operating area under different operating
modes and control strategies. The results show that when the compressor train and the turbine train
operate under off-design conditions, the thermodynamic parameters in the latter stages of the
compressor train and the turbine train exhibit larger variations than those of in the front stages. As the
pressure of the sliding-pressure air supply point increases, both the operating period and the system
energy efficiency increased, indicating that sliding-pressure operation can more fully utilize the limited
storage volume and enhance the energy storage density effectively. By comparing the dynamic
thermodynamic characteristics associated with rated power output under different operating modes, the
proposed throttling and sliding-pressure air supply strategy can increase the system energy efficiency by
up to 1.43% relative to conventional throttling strategy. These findings provide theoretical support for
operational control of the 350-MW advanced adiabatic compressed air energy storage system across the
full operating area in engineering applications.

Keywords: compressed air energy storage; system performance; operating mode; dynamic
characteristics; operating strategy
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Fig.1 Schematic of advanced adiabatic compressed air energy storage system
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Fig. 4 Dynamic characteristic of the expansion ratio of the system during discharging
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Table 2 The dynamic system
performance indicators under throttling

operation strategy
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Table 3 The dynamic system
performance indicators under completed

sliding-pressure operation strategy
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