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Research and application of foam-assisted gas lift production technology in Zhanazhol oilfield

WANG Liang, ZHANG Shurong
PetroChina Tuha Otlfield Branch Oil Production Technology Research Institute, Hami, Xinjiang 839000, China

Abstract: To address production challenges during the middle and late development stages of the Zhanazhol condensate gas reservoir in
Kazakhstan—such as severe wellbore liquid loading and the low lifting efficiency of continuous gas lift, both induced by reservoir
pressure depletion and rising water cut—a specialized foaming agent of the alkylamidopropyl carboxybetaine type was synthesized. The
optimal formulation ratio of the primary agent, sulfur-resistant stabilizer, and salt-resistant synergist was determined to be 30% ~35% ,
2.0%~3.0%, and 1.5% ~2.5%, respectively. Laboratory performance evaluations demonstrate that the foaming agent exhibits
excellent comprehensive properties, capable of withstanding temperatures up to 90 °C, a salinity of 100 000 mg/L and a condensate
volume fraction of 40%. By simultaneously injecting the foaming agent and the lift gas, a foam-assisted gas lift technology adaptable to
extreme operating conditions—characterized by high salinity, high sulfur content, and high condensate oil—was established. Field
application in three high-water-cut test wells achieved an average daily liquid production increase of 70% and an oil production increase
of 42% , demonstrating remarkable effectiveness in wells with medium to high water cut. Without requiring an increase in the gas
injection rate, this technology can effectively reduce the fluid column density, mitigate gas slippage, and rapidly unload wellbore
liquids. It exhibits strong compatibility with existing gas lift processes and holds significant promotion value for similar condensate gas
reservoirs.

Keywords: Zhanazhol oilfield; condensate gas reservoir; foam; gas lift production; wellbore liquid loading; high sulfur content; high

salinity ; foaming agent
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Table 1 Optimized formula composition of foaming agent
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Table 2 Effects of different concentrations of condensate
oil samples on the performance of foaming agents

Wk PrEATIn LS/ mm et

BB/ %  0s  30s 180s 300s /mL
5.00 170 140 70 40 170
BKHE 1. 10. 00 150 120 73 30 164
pH .7 19 20. 00 140 100 50 20 156
BPE 1,050 g/em’  30.00 126 90 30 10 150
40. 00 1T 78 20 5142
5.00 180 157 87 60 170
MK 2, 10. 00 150 131 73 15 154
pH {#.7. 00 20. 00 150 124 62 45 126
L1035 g/em®  30.00 130 115 55 24 115
40. 00 115 102 50 18 98
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Table 3 Performance comparison of foaming agents
at different temperatures

W 2 A/ mm P AE T
/C EHR/% O 0s 30s  180s  300s  /mL

30 0.30 180 150 130 115 190
50 0.30 170 140 120 100 186
70 0.30 190 170 130 115 170
90 0.30 160 140 110 100 166
120 0.30 146 120 90 62 114
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Table 4 Effect of different salinity degrees on the
performance of foaming agent

E s AU R B/ mm AL TP
/(mg-L™') /% 0s 30s 180s 300s /mL
10 000 0.30 230 195 185 160 190
30 000 0.30 210 186 173 155 180
50 000 0.30 200 180 158 107 175
80 000 0.30 190 175 145 117 170
100 000 0.30 180 163 140 97 169
120 000 0.30 170 152 134 85 158
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Fig.1 Working diagram of conventional gas lift production
condition and foam-assisted gas lift
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Table 5 Total daily injection volume and injection rate
of foaming agent

I AL IR B A i 5
e oo o 0.3%fiZE  1:1E 24 R

Hfj‘f“i H /‘;‘70* " fim BRI EARE AR
/L /L /L
15 000 70 10 500 31.5 63 2.6
20 000 70 14 000 42.0 84 3.5
25 000 70 17 500 52.5 105 4.4
30 000 70 21000 63.0 126 5.3
35 000 70 24500 73.5 147 6.1
40 000 70 28000 84.0 168 7.0
45 000 70 31500 9.5 189 7.9
50 000 70 35000 105.0 210 8.8
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Table 6 Comparison table of test well implementation effects

R w1 w2 w3 H:
BB B — - e — 8 e : ; e
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RIS 24 3 86 30 11 65 25 9 70
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5 24 2 90 32 12 63 25 8 70
ARG B/ 28 0 6 4 20 8
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Table 7 Comparison of production conditions before and after implementation of well W3
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Table 8 Comparison of operating conditions parameters
of three test wells
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