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Abstract

Liquid accumulation in gas pipelines with terrain variations during the transportation of moist
gas can affect the safety of pipeline operation. The occurrence of liquid accumulation is related to
various factors. In order to study the sensitivity of liquid accumulation in the KL gas pipeline, a
liquid accumulation model was established using the multiphase flow simulation software OLGA.
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The effects of different influencing factors on the total liquid accumulation and liquid holdup
along the pipeline were simulated and analyzed. The results indicate that the initial flow rate has
the greatest influence on liquid accumulation, followed by the hydrocarbon dew point tempera-
ture, while the effects of the terminal pressure and burial depth temperature are minimal. Con-
trolling the flow rate within a reasonable range (2500 x 104~3000 x 104 m3/d) is beneficial for
improving the liquid accumulation condition inside the pipeline and ensuring smooth and effi-
cient pipeline operation.
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Table 1. Comparison of simulated and measured pressure and temperature along the KL pipeline

F 1. KL EER&ENREEMES NER T

SR il e BECC)
(<10% m*d) SElE BHME MIRRZE% S BHME gwRzET
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KL H3 1945.52 2410 % 7.08 7.31 3.25 - 6.73 /
ZQ i 85.42 S# 7.00 6.74 3.71 . 4.19 /
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Table 2. Actual operating condition range and values for factor sensitivity analysis of the KL pipeline
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Figure 1. Liquid holdup profile curves for the local mileage section (9~74 km) under different gas transmission rates
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Figure 2. Trend of total liquid accumulation inside the pipeline (0~15 days) under different gas transmission rates
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Figure 3. Trend of pipeline starting point pressure (0~15 days) under different gas transmission rates
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Figure 4. Liquid holdup profile curves for the local mileage section (9~74 km) under different burial depth temperatures
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Figure 5. Trend of total liquid accumulation inside the pipeline (t = 0~15 days) under different burial depth temperatures
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Figure 6. Profile of liquid holdup along the local pipeline section under different inlet pressures at the terminal station
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Figure 7. Trend of total liquid accumulation inside the pipeline (t = 0~15 days) under different inlet pressures
at the terminal station
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Figure 8. Liquid holdup profile along the local pipeline section at a hydrocarbon dew point of —=5°C
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Figure 9. Liquid holdup profile along the local pipeline section at a hydrocarbon dew point of 0°C
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Figurel0. Liquid holdup profile along the local pipeline section at a hydrocarbon dew point of 5°C
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Figure 11. Trend of total liquid accumulation in the pipeline under different hydrocarbon dew points (=5°C, 0°C, 5°C)
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Table 3. Statistics of sensitivity analysis results for liquid accumulation in the Kelen pipeline
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