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Simulation design of cryogenic-membrane separation process for
extraction of helium from natural gas
WANG Wen'* , YANG Min', GU Tuan®, YUAN Xun-yong'
(1.Western Branch of Exploration and Development Institute, PetroChina Liaohe Oilfield Company,
Panjin 124009, China; 2.Qingyang Exploration and Development Branch, PetroChina Liaohe Oilfield Company,
Panjin 124009, China)

Abstract: The existing helium extraction methods have the problems such as high energy consumption, low
extraction efficiency and high operation cost. This study carries out on the extraction process for cryogenic helium in
liquefied natural gas (LNG), and proposes a helium extraction process flow. HYSYS software is utilized to perform
simulation calculation. Results show that the recovery rate of helium can reach 90.66% through using natural gas
cryogenic-membrane separation helium extraction process.The volume concentration of helium can reach up to 99.99%,
the production of LNG is 4. 24x10° kmol-h™" , the liquefaction rate of LNG is 99. 87% ,and the lotal energy consumption
of the compressor is 7. 13x10” kW.This cryogenic-membrane separation process for helium extraction can further improve
the recovery rate and concentration of helium on the basis of obtaining refined helium and LNG, which consumes less
energy and needs less investment cost,achieving the efficient utilization of energy.
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