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Table 3 Calculation formulae for exergy loss and efficiency of each equipment item
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Table 4  Calculation results of exergy loss and efficiency of each equipment item in the RSV process

B e VAN HRR/ % W A e W SR kW R/ %
LNG-201 1074.7 94.9 VLV-201 133.2 58.7 E-401 37.4 95.7
LNG-202 405. 5 92.1 VLV-202 145.7 31.1 AC-201 1197.9 10.3
LNG-203 33.9 93.8 VLV-203 323.9 45.2 AC401 405.5 58.3
K-201 256.9 79.3 VLV-204 3.8 9.3 T-201 978.2 65.8
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Table 5  Parameter specifications of each device in two states
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Table 6  Simulation results of the RWLF ethane recovery process
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Table 7 RWLF process exergy loss and exergy efficiency calculation results
W WIR/AW R % B I/KW SR % W WIRAW R %
LNG-201 915.8 95.7 VLV-201 9.1 58.9 E-201 62.8 93.1
LNG-202 314. 1 %. 1 VLV-202 74.8 42.3 E401 38.2 95.7
LNG-203 35.3 93.4 VLV-203 151.8 45.6 AC-201 1090.2 9.5
K-201 244.7 79. 8 VLV-204 3.9 9.3 AC401 301.8 59.2
K-202 210.7 76.9 VLV-205 128.8 54.8 T-201 872.4 67.9
K-203 1093.2 80.7 VLV-301 23.6 21.6 T-301 2711.3 10. 1
K401 131. 1 72.8 VLV-401 254.8 42.3 Mt 9541.2 24.4
K402 755.3 78.2 VLV 402 32.5 73.8
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Improvement of the rich gas ethane recovery process
based on advanced exergy analysis

YANG Donglei' ZHOU WeiJun' LUO Xinglong' ZHANG PengGang' LI Lele'
HU ChengXing” MA YiDe' YI Chi' LIANG ShiJia' XIONG Yue'

(1. 0il and Gas Transportation and Marketing Department ;

2. Production Capacity Construction Division, Petrochina Tarim Oilfield Company, Kuerle 841000, China)

Abstract: According to the feed gas conditions of the newly developed medium and high-pressure gas-rich plate in
China, it is found that the recycle split vapor (RSV) process suffers from problems of high energy consumption and
low exergy efficiency during ethane recovery. Conventional exergy and advanced exergy methods have been used to
study and model the RSV process. The raw gas pre-cooling cold box, the external gas compressor, the expansion
section of the turbo expander, the secondary compressor of the propane refrigeration cycle, and the demethanizer
were found to be the key externel components responsible for the high exergy loss of the gas transmission air cooler.
The main causes of the exergy loss of each compenent were identified, thus reducing the return ratio of external dry
gas and the amount of propane circulation. By adopting a two-stage separation and increasing the cold flow, the to-
tal compression power consumption and exergy loss were reduced by 6. 1% and 9. 34% respectively, compared with
the RSV process, and the exergy efficiency increased by 23. 23% . The results show that the advanced exergy anal-
ysis method can be used to optimize the ethane recovery process, which provides new ideas for the optimization of
the on-site ethane recovery process.

Key words: rich gas; ethane recovery process; advanced exergy; exergy loss; process optimization
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