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Abstract: The wells Shunnan 1 and 4 in the Tarim Basin are located close to each other and have similar geological
backgrounds. The reservoirs therein are similar in burial history, thermal history and pressure history, with their crude
oils having undergone severe thermal cracking. However, the two wells are significantly different in hydrocarbon phase :
the reservoir in well Shunnan 1 is of gas condensate type, while that in the well Shunnan 4 is typical of dry gas type. The
hydrocarbon phase evolution processes of the two wells and the reasons for the phase difference between the two wells are
yet to disclose. In this study, the thermal simulation data from the gold tube closed system experiment of crude oils in
combination with the actual geological setting information are applied to the numerical simulation and prediction of
hydrocarbon phase evolution of wells Shunnan 1 and 4 in the Tarim Basin via PetroMod and PVTsim, and the simulation
results are compared with the composition and phase of present hydrocarbon fluids. The results show that the
hydrocarbon reservoir in the Yingshan Formation in well Shunnan 1 varied from liquid phase to gas condensate phase at
34 Ma and remains in gas condensate phase till now. The molar concentration of n-alkane in the gas condensates has a

very good linear relationship with the carbon number, indicating that it was not affected by gas invasion, evaporative

e B #7:2022-06-06; 1&1T H #7:2022-11-16,

FE—EEE N WM L (1992—) , 5 LA A HLHLERfb2% . E-mail: huangyy@gig. ac. cn.

BREE BN B EZ(1977—) B 0F50 5 A S0, G P ER L2 . E-mail: liaoyh@gig. ac. cn,

EEWH P EBMEBE A R SR LI (XDA14010103) ;74 HLHER 2% B TR 4 S0 30 % {3 A (SKLOG2020-1) .



514

B, A B RS HBITR 1 AR 4 il SO 2508 A O S EARAY - Tt 139

fractionation or multi-stage charging. The hydrocarbon reservoir in the Yingshan Formation in well Shunnan 4

transformed from liquid phase to gas condensate phase at 49 Ma, and probably suffered gas invasion in the Miocene (22—

10 Ma) by over-mature dry gas from the Cambrian source rocks through channels of multiple NE-striking faults

developed in Shunnan area. The gas invasion got weakened from east to west and disappeared in well Shunnan 1. This is

the main reason for the marked difference in composition and phase between wells Shunnan 1 and 4.

Key words: gas invasion, basin modeling, PVTsim, hydrocarbon phase, crude oil, hydrocarbon reservoir, Shunnan

area, Tarim Basin
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Fig. 1 Map showing the tectonic units (a) and structural location

of the Shuntuoguole uplift and gas wells (b), Tarim Basin'*’
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Fig. 8 Gas compositions (a) and carbon isotope differentiation (b) indicating the direction and intensity of gas invasion in the

Shunnan—Gucheng area
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