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Gas Turbine-Based Binary Cycle Gas Compression

Energy Storage System
ZHENG Kaiyun™, CHI Jiecheng, ZHANG Xuefeng
( Xeca Turbo (Shanghai) Energy Technology Co., Ltd., Shanghai 201815, China )

Abstract: [Introduction] The efficiency of existing compressed air energy storage is not high enough, and the site selection is limited by
the gas storage condition, which is not beneficial to the large-scale replication of compressed air energy storage. In order to improve the
efficiency of compressed air energy storage, a gas turbine-based binary cycle gas compression energy storage system was proposed.
[Method] The compression and expansion process of the gas turbine was decoupled, and dual-working substance gas storage system with
constant pressure variable volume operation method in a gas chamber was utilized. Energy storage and power generation could be
realized through coordinated operation of the air working substance energy storage loop and CO, working substance energy storage loop.
Preliminary thermodynamic calculations and engineering feasibility analysis were conducted on the binary cycle gas compression energy
storage system based on 50 MW industrial gas turbine. [Result] The results show that the energy storage efficiency of the system is about
80%, reaching the level of pumped hydro energy storage, higher than that of conventional gas compression energy storage, but lower than
that of lithium-ion battery energy storage. The cost level of the system is between pumped hydro energy storage and lithium-ion battery
energy storage, slightly lower than that of salt cavern compressed air energy storage. [Conclusion] For regions with abundant fuel
resources such as natural gas and hydrogen energy, the gas turbine-based binary cycle gas compression energy storage system can be
applied in the scenarios such as high energy consuming industries, new energy bases, and electricity grid, and it has good engineering
feasibility as well as commercial competitiveness potential.
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Fig. 1 Overall process of gas turbine-based binary cycle gas

compression energy storage system
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Fig. 2 Expansion train of Siemens diabatic compressed air
energy storage solution
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Tab. 1 Performance of equipment for gas turbine-based binary

cycle gas compression energy storage system
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MR SURAR LR 3 0.845
IR Zs SRR 0.990
o PR SRR LA AR 0.845
o RS SRR 0.990
ZSEAEHLR R BIHLCE 0.980
PSR 0.910
AR 0.990
P VAT A LR 0.980
RFEHLAY & B HLRCE 0.980
IJECO, AL AR 0.830
TRJECOJEAE ML % 0.980
R HECO R AL AR A1 0.830
= HECO AWM 0.980
COJEZHHLAY L BIHLRE 0.970
COERRML AR L 0.880
COJEMMHLIAE 0.980
COMZRKHLAY K AL 0.970
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Tab. 2 State parameters of rated condition for gas turbine-based
binary cycle gas compression energy storage system
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Tab. 2(Cont.) State parameters of rated condition for gas turbine-

based binary cycle gas compression energy storage system
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