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Design and optimization of LNG light hydrocarbons separation process
XIAO Rong-ge” , ZHENG Zi-shuo
(College of Petroleum Engineering, Xi’an Shiyou University, Xi’an 710000, China)

Abstract : Current LNG light hydrocarbons separation process suffers the problems such as insufficient use of LNG
cold energy, excessive equipment load,and high comprehensive energy consumption,etc.In the light of these problems,a
novel LNG light hydrocarbons separation process is proposed based on two existing light hydrocarbons separation
technology inventions and patents.Three processes are simulated and compared with each other by using HYSYS software.
The key parameters affecting methane content , ethane recovery rate and comprehensive energy consumption are analyzed.
Combining with response surface method and genetic algorithm, a multi-objective optimization model is established, and
the adaptive second-generation non-dominated sequential genetic algorithm (NSGA2) is utilized to solve the best solution
set.Results show that compared with Patent A, the novel process increases the ethane recovery rate by 4.31% and
reduces the comprehensive energy consumption by 2 002. 79 kW.Compared with Patent B, the novel process increases the
ethane recovery rate by 3. 05% and reduces the comprehensive energy consumption by 24 709.9 kW, which presents a
reduction of about 46.6%. The ethane recovery rate can be increased by 1.05% after the optimization when the
comprehensive energy consumption remains unchanged before and after the optimization. The comprehensive energy
consumption declines by 3 098.9 kW or 10. 94% after the optimization when the ethane recovery rate remains the same
before and after the optimization.The relative errors are both less than 2%.
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