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Abstract: The single expansion refrigeration process of turbo expanders is used in the Jiangyou light ends unit to recover C," components
of natural gas produced from the Zhongba Gasfield, Sichuan Basin. At present, its natural gas processing capacity is 40x10* m’/d, the min-
imum high-pressure and feed gas volume is 17x10* m*/d and the feed gas pressure drops from 3.65 to 2.80 MPa. Only a low-pressure gas
booster set with gas discharge of (16-17)x10* m’/d is equipped, so expansion ratio and condensing efficiency of turbo expanders reduce,
the cooling capacity of low-temperature refrigeration is insufficient and liquid hydrocarbon production and C;" yield drop. Besides, the
safety and smooth operation of the units are directly influenced. Thus, four process transformation schemes were put forward for C;" yield
increase of the light ends unit, including the Recycle Split-Vapor (RSV), the Direct Heat Exchange (DHX) process, the Industry-Standard
Single-stage (ISS) turbo—expander process, and the combined ISS-DHX process. Then, these four programs were compared in terms of
the light ends recovery ratio, energy consumption and economical efficiency. As a result, with the ISS expander process was adopted, the
static investment payback period became as short as 0.74 yr., the C; yield ratio and liquefied gas production was up to 89.43% and 19.04 t/d,
respectively, which is increased by 46.32% and 42.94% compared with the primary ones. And furthermore, this scheme helped decrease
energy consumption and enhance economic benefit of this unit. Therefore, the ISS process is worth being recommended and mostly suit-
able for the process transformation of the unit.

Keywords: Sichuan Basin; Zhongba Gasfield; Natural gas; Light ends unit; Recycle Split-Vapor (RSV); Direct Heat Exchange (DHX);
C, yield; Liquefied gas production; Reconstruction program comparison and selection
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