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Improvement of ethane recovery from rich gas process based on RSV process
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Abstract:In order to improve the ethane recovery process’s anti ability against CO, freeze-plugging, RSVP, an
improved process for recovering ethane from rich gas,is proposed on the basis of RSV process. As for three kinds of
natural gas with high CO, content and rich temperament, the comparative analysis is performed for total compression
power consumption and CO, freezing-plugging margin of RSV process and RSVP process, and the adaptability of CO,.The
research shows that RSVP process exhibits the same comprehensive energy consumption as that of RSV process, but
RSVP has a stronger assistance to CO, freeze-blocking than RSV.No matter how the molar fraction of CO, in raw gas
changes , RSVP always gives a higher CO, freeze-plugging margin than RSV, and shows a stronger adaptability to CO,.The
mechanism analysis shows that compared with the scene without addition of heavy hydrocarbons at the top of the methane
removal tower,CO, freeze plugging margin, ethane recovery rate and the content of propane in export gas all increase
when heavy hydrocarbons are added.In addition, CO, content at upper part of the methane removal tower also decreases,
ethane content in gas phase decreases and methane content in gas phase increases, indicating that the overcooled heavy
hydrocarbons entering the methane removal column has the effect of absorbing CO, and condensing ethane components,
but will cause heavy hydrocarbon to enter the export gas.The results through analyzing the characteristics of RSVP
process show that the pre-cooling separation temperature and liquid phase split ratio can directly affect the amount of
heavy hydrocarbons entering the top of the methane removal tower. The pre-cooling separation temperature shall be
maintained at 10-15°C and the liquid phase split ratio in pre-cooling separator shall be kept in the range of 60%—-80%.

Key words: rich gas; ethane recovery; process improvement; CO, freezing plug margin; comparative analysis;

mechanism analysis; characteristic analysis
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