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Abstract

Recently, the KL pipeline successfully completed its full-line pigging operation using the “seg-
mented liquid collection + isolated ball retrieval” method, discharging a significant amount of accu-
mulated liquid. This demonstrated that large volumes of liquid had accumulated in low-lying sec-
tions of the pipeline during the winter gas supply period, posing a serious threat to the safe opera-
tion of both the pipeline and its downstream stations. To optimize the technical parameters for pig-
ging operations, this paper employs the OLGA software to establish a dynamic simulation model
specifically for pigging in the KL gas transmission pipeline. It then conducts an in-depth analysis of
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the variation patterns of fluid state parameters (such as flow patterns, pressure, liquid holdup, pig-
ging speed, liquid slug length, and the volume of liquid discharged) during pigging under various
operating conditions. Furthermore, it compares the time-varying characteristics of key parameters
within the pipeline before and after the pigging operation. The simulation results indicate that, to
ensure safety, the pigging throughput should be limited to 3000 x 10* m3/d or below, and the use of
bypass pigs with a bypass rate of at least 4% is recommended. The research findings offer valuable
references and guidance for future pigging operations on the KL pipeline.
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Figure 1. Pipeline pig and related parameter settings
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Figure 2. Trend of pig’s running speed and position
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Figure 3. Profile curves of pressure and temperature along the pipeline during the pigging process
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Figure 4. Time-varying curve of total liquid holdup in the pipe during the pigging process (total simulation time 1440 h)
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Figure 5. Time-varying curves of the liquid flow rate and cumulative liquid outflow at the pipeline outlet during the pigging

process
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Figure 6. Pig speed trends at different pigging rates
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Figure 7. Trend of pipeline starting pressure at different pigging rates
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Figure 8. Trend of cumulative liquid outflow at pipeline outlet under different pigging rates
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Table 2. Comparison of liquid discharge at pipeline outlets at different pigging rates
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Figure 11. Trend of pipeline starting pressure during pigging operation with different bypass rates
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Figure 12. Trend of the cumulative liquid outflow at the pipeline outlet during pigging operations with different bypass rates
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Figure 13. Trends in liquid flow at the pipeline outlet during pigging operations with different bypass rates
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Table 4. Liquid discharge data at the pipeline outlet during pigging operations with different bypass rates
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HESID) BERSEE HRARRSEEmYs)  HREmY)  HRENEmin) AR E (m/min)

W A 0% 2.38 209.99 2.76 76.08
2% 1.22 210.14 6.71 31.32
4% 0.71 212.39 10.73 19.79
SIETE B A 6% 0.51 214.99 14.90 14.43
8% 0.29 219.12 19.33 11.34
10% 0.34 254.17 27.20 9.34
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