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Analysis of impact of condensate on liquid carrying capacity of foam lift in gas wells in Sulige
Gas Field

XIN Lei, CHEN Tianying, MENG Fanchen, LIU Mengpeng, CHEN Yan
Oil and Gas Cooperative Development Branch ,CNPC Bohai Drilling and Engineering Co. , Lid. , Tianjin 300280, China

Abstract: During the production process of gas wells containing condensate in the Sulige Gas Field, the presence of condensate reduces
the foaming ability of the foaming agent and accelerates foam decay, significantly affecting the on-site application effectiveness of foam
lift technology. To improve the foam lift efficiency in gas wells containing condensate, experiments were conducted indoors using the
dynamic fluid carrying method to investigate the impact of formation water with varying condensate content on liquid carrying capacity of
foam lift. The experiments simulated the evolution of liquid accumulation in the wellbore being carried to the surface, and the observed
phenomena were analyzed for their underlying mechanisms. Additionally, the formula for the injection volume of the foaming agent was
optimized and improved. The results show that as the condensate content increased, the liquid carrying capacity of foam continuously
decreased. The impact of condensate content with a range from 0% to 20% on liquid carrying capacity was relatively weak, with a
flowback ratio exceeding 80%. The flowback ratio decreased by an average of 2.33% compared to the base case, indicating that the
foaming agent could emulsify the condensate, which had a much lower surface tension than formation water, effectively reducing the
inhibitory effect of condensate on the foaming agent. The impact of condensate content between 20% and 40% on liquid carrying capacity
was relatively strong, with a flowback ratio below 80%. The flowback ratio decreased by an average of 9.13%, indicating that the
unemulsified condensate severely inhibited foam generation. The on-site application of these findings in the Well SuX-9X achieved
significant improvements in liquid drainage and production enhancement, which may provide a new approach for liquid control in gas
wells in the Sulige region.

Keywords: Sulige Gas Field; condensate; foam drainage gas recovery technology; foaming agent; flowback rate; surface tension;
defoaming property; liquid carrying capacity
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Fig.1 Experimental diagram of foam drainage capacity
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Table 1 Analysis results of strata water salinity of X-1 gas well in Sulige Gas Field

F CL” Br~ NO; PO; 0% Na* NH* K Mg Ca?* -
mg/L  mgyL  mgL  mg/lL  mg/lL  mg/L mg/l. mg/L mg/L  mglL  mgL "
106 14098 142 95 47 146 4675 59 137 251 3 764 7.0

S5 i Y B BE R0 A i Ry I BLRS T X-9X At
EEHTIm , R 0. 785 mg/ml,

SEUG FT AL M50 A XHY -4 B, PR AF 4T
o % (20 °C ) 1. 0+0. 2 g/em, FHIFK 11 (20 C) <

35 mN/m, & I (70 °C ) 3 43405 =210 mm, 1l 3%
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Table 2 Experimental table of foam drainage capacity

pem STolSF MUEK+EE R, RIER/ RHER
IR/ ml Hrit/ % ml % HIL(E

1 200 100 +0 188 94. 00 -6.00
2 200 97.5+2.5 191 95.50 1. 50
3 200 95 +5 183 91.50 -4.00
4 200 92.5+7.5 178 89.00 -2.50
5 200 90 +10 176 88. 00 -1.00
[§ 200 87.5+12.5 173 86. 50 -1.50
7 200 85 +15 165 82.50 -4.00
8 200 82.5+17.5 161 80. 50 -2.00
9 200 80 +20 158 79. 00 -1.50
10 200 77.5+22.5 144 72.00 -7.00
11 200 75 +25 132 66. 00 -6.00
12 200 72.5+27.5 114 57.00 -9.00
13 200 70 +30 86 43.00 -14.00
14 200 67.5+32.5 75 37.50 -5.50
15 200 65 +35 63 31.50 -6.00
16 200 62.5+37.5 40 20.00 -11.50
17 200 60 +40 12 6.00 —14.00
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Fig.2 The influence of different condensate oil
concentrations on foam drainage capacity
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