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Test and Analysis on Phase Features of High-CO, Condensate Gas

Yu Huajie, Wang Xing, Tan Xianhong,Tian Bo
(Development Research Department, CNOOC Research Institute, Beijing, 100027, China)

Abstract: To determine a suitable development mode and enhance condensate oil recovery in high-CO,
condensate gas reservoir, the phase changing behavior of condensate gas flow in the development process
was identified. The HTHP Multi-functional Fluid Analyzer was used in single flash vaporization test,dew
point pressure test, constant component expansion test,and constant volume depletion test for high-CO,
condensate gas samples with different mole fractions,and the impacts of such fractions on the phase behav-
ior and HP physical parameters were also compared. With higher mole fraction of CO,,the rate of retro-
grade condensation dropped,the peak of retrograde condensation liquid decreased by about 15% ,the recov-
ery factor of condensate oil increased by about 20% s the recovery of natural gas was about 85% ,and the
phase envelope curve shrank inwards. CO; in the system contributes to higher condensate recovery by in-
hibiting its retrograde condensation and enhancing the retrograde vaporization. It is significant for determi-
ning a reasonable production strategy.
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Fig. 1 Process of phase test for condensate system
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Table 1 Composition of gas condensate system with different CO, mole fractions %
¥ 5 CO2 N2 Ci Cy Cs iCy nCy iCs nCs Cs Cr4
1 41.70 0.51 41. 38 4.17 2.58 0. 57 1. 20 0. 45 0.61 0.78 6. 05
2 59.90 0. 45 29.05 2. 87 1. 58 0. 32 0. 66 0.25 0. 34 0. 50 4.08
3 89. 06 0. 26 7.28 0.72 0.42 0. 09 0.19 0.07 0. 09 0.14 1. 68
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Table 2 Physical properties of gas condensate system with different CO, mole fractions

A7 AR/ e i 2 B/

BET I &/

BEHT R

FESL TS . R RE i 2 R 5
T (m® «m *) (gecm %) (gem %) X 2% R

1 1705.0 0.775 5 421 1. 086 0.003 62 0.847 7

2 2 657. 4 0.788 7 283 1.222 0. 003 56 0.802 4

3 6 273.6 0.791 8 124 1. 483 0.003 21 0.7351
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Table 3 Dew point pressure of condensate gas with different

CO; mole fractions under different temperatures

75 REE/C 5% MU J)/MPa
108. 6 30. 55
FEf 1 118.6 31. 08
128.6 31.79
110. 1 30. 95
FEf 2 120. 1 31. 28
130. 1 32.08
111.1 30. 55
FER 3 121. 1 31.58
131.1 32.17
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Fig. 2 Results of CCE experiment for different samples
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Fig. 3 Pressure vs. retrograde condensate liquid vol-

ume for different samples
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Fig. 4 Pressure vs. C;+ mole% for different samples
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Fig. 5 Pressure vs. recovery degree for different samples
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Fig. 6 Pressure vs. Z-factor of balance gas phase for dif-

ferent samples
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Fig.7 p-T phase diagrams of different samples
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