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Abstract: In this study, a combination of air separation unit and liquid air energy storage technology
is employed to realize large-scale power demand management of a cryogenic air separation system.
The surplus air is compressed, liquefied and stored during valley electricity periods, while the
stored liquid air is directly recycled to the distillation column as raw material during peak
electricity periods, thus increasing valley electricity consumption and decreasing peak electricity
consumption. An air separation unit with liquid air energy storage (ASU-LAES) system producing
oxygen with a standard state volume flow rate of 10 165 m’/h shifts the annual compression
electricity consumption by 20% from peak periods to valley periods, resulting in a saving of
1.3% 6. 8% per year on the electricity costs as compared to a conventional air separation system. The
daily compression electricity consumption for oxygen production is 0. 349 kW « h/m’. The equipment
investment is RMB 4 034, 8 X10*. The dynamic payback period is 4. 6—5. 2 a. The ASU-LAES
system helps to reduce the peak power supply pressure of the power grid, takes advantage of the

peak-valley electricity price policy, and brings economic benefits to the system.
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Fig. 1 Flow diagram of the ASU-LAES system
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Table 2 Main parameters of the ASU-LAES system
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Table 6 ASU-LAES system simulation results for three operation schemes

BT Vo/(m® < h™) 0o/ % do/%  Vn/(m® +h™)  on/% on/ %% Prc/kW B/ (kW «he+m?®)
W 10165 99. 6 96. 43 25 600 99. 999 64. 81 3548 0. 349
1% B 10 165 99. 6 95. 36 25 600 99. 999 61.22 4 257 0.419
eais 10 165 99.6 97.51 25 600 99. 999 68. 85 2838 0.279
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Fig. 2 Equipment exergy destruction in the ASU-LAES system
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