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Abstract : This paper focuses on the feasibility study of BOG (Boil-Off Gas) at LNG storage and distribution
terminals in southern China. Currently, the Zunyi LNG storage and distribution terminal processes
500,000 Nm®/d of natural gas, with a BOG volume of approximately 300 Nm®/h. After the second
phase construction, the total BOG volume will reach 600 Nm?®/h. If the helium extraction unit is built
based only on the Phase | operating scale, it will not be able to meet the processing capacity after
Phase Il completion, leading to insufficient helium recovery. Therefore, it is determined that the helium
extraction unit should handle a BOG volume of 600 Nm?/h. When selecting the technological process
scheme, the raw material route follows principles of advancement, reliability, and rationality. Cryogenic
helium extraction technology is widely applied, and both domestically and internationally, nitrogen
cycle refrigeration technology is often used. The project adopts a cryogenic helium extraction process
that integrates low—temperature separation and purification, featuring a simple and advanced flow
process with a high degree of skid—mounted integration. The optimized scheme includes BOG pressure
regulation, catalytic dehydrogenation and molecular sieve dehydration, crude helium extraction,
cryogenic purification, helium filing, and recovered gas compression. The BOG pressure regulation
system stabilizes the pressure before sending the gas to the catalytic dehydrogenation reactor;
catalytic dehydrogenation removes hydrogen, and molecular sieve dehydration reduces water content
to ppm levels; crude helium extraction uses three—stage condensation separation to obtain high—
purity helium; cryogenic purification removes impurities using adsorbents; helium filing uses diaphragm
compressors for pressurization and filling; the recovered gas compressor pressurizes the recovered
gas and returns it to the raw gas inlet. The investment estimate covers process equipment and other
engineering costs as well as related construction expenses. The total estimated investment (including
VAT) is 50.9 million yuan, with all costs clearly defined.

Keywords : southern China storage and distribution depot; BOG; helium extraction device; process
technology; investment estimation
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