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Modeling and Thermodynamic Characteristic Analysis of a 100 MW
Grade Compressed Air Energy Storage Power Station

PAN Jiapeng', GE Sujin', XU Zhen’
(1. Shandong Electric Power Engineering Consulting Institute Co. , Ltd. , Jinan, China, Post Code: 250013;
2. School of Physics and Materials Science, Changji Univeristy, Changji, China, Post Code: 831100)

Abstract: Compressed air energy storage( CAES) technology is one of the effective ways to improve the
penetration rate of new energy electricity and the stability of the power grid. In order to study the steady-
state performance of a 100 MW compressed air energy storage power station, a variable operating condi-
tion model of a compressed air energy storage system in 5-stage compression and 4-stage expansion config-
uration was constructed. The thermal performance of the system and its influencing factors were studied u-
sing energy analysis and exergy analysis methods. The results show that under the design conditions, the
electric to electric conversion efficiency and exergy efficiency of the 100 MW grade compressed air energy
storage system are 55.3% and 54.04% , respectively, and the expander is the main source of exergy loss
in the system; The isentropic efficiency of compressors and expanders is the main factor affecting the ther-
modynamic performance of 100 MW compressed air energy storage system.
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