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Wax deposition evaluation scheme for JF crude oil pipeline in Northwest China
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Abstract ; In order to grasp the situation of wax deposition in oil pipelines on site, a field pipeline wax
deposition evaluation method is proposed based on the analysis on large amount of operating data collected
by the SCADA system. A kinetic wax deposition prediction model is established as well. Firstly, the
equivalent wax deposition thickness was calculated by analyzing the changing characteristics of operating
conditions and using the differential pressure profile method. Secondly, the effects of oil flow, average
temperature and pipeline buried temperature on the equivalent wax deposition thickness are analyzed.
Finally, a kinetic model of wax deposition was established to predict the variation in thickness of wax
deposition. The calculation results were consistent with the results of 9 pigging operations for the JF crude
oil pipeline, which proved the accuracy of the calculation results. The results show that, although the

equivalent wax deposition thickness calculated by differential pressure method is not exactly the true wax
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deposition thickness, it can be used as an indicator to evaluate the wax deposition in pipeline as it reflects

the influence of wax deposition on the hydraulic characteristics of pipeline. Since the wax deposition

process is affected by both molecular diffusion and shear peeling, the HSU model has a better prediction

effect. The maximum error of the prediction model is 1.74 mm /d. Among the 712 groups of data

calculated, up to 72.9 % or 518 groups of data calculated results predicted the same trend with the actual

change. The evaluation index proposed in this study can provide engineering reference, yet it should focus

on promoting calculation precision and model adaptability and relying on network emulation technology to

deepen the study.

Keywords . Oil pipeline; Wax deposition; Equivalent thickness; Prediction model
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Fig. 1  Oil product density-temperature relationship and
viscosity-temperature relationship
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Tab.1 9 pigging data and calculation results

wHE L EAE RAGH  OEARE /. ZNE Afh AR/ YRR BUTERY R EY

g EHE F3/MPa JH /C  (m’-h™')  F3/MPa iE/C  (m®-h') JEBEF /mm il kg il kg

1 2020- 05-12 1.9 53.7 298. 8 0.8 23.1 298. 8 13.1 120 452
2020- 05-14 1.5 62.0 295.0 0.9 25.8 296. 6 8.0

2 2020-05-20 1.4 61.0 297.0 0.8 26.5 297.0 8.5 80 444
2020- 05-22 1.4 52.0 294.0 0.9 28.5 294.0 5.3

3 2020- 05-28 1.3 63.0 249.2 1.3 38.1 249.2 6.7 80 442
2020- 05-30 1.2 57.8 259.5 1.2 45.0 259.5 2.7

4 2020-06-01 1.2 58.0 254.0 1.2 26. 8 254.0 4.0 40 438
2020-06-03 1.0 58.9 223.5 1.4 28.7 223.5 2.3

5 2020-06-07 1.0 56.0 201.0 1.5 41.3 201.0 5.5 55 437
2020-06-09 1.0 55.2 221.5 1.4 34.6 221.5 3.0

6 2020- 06-11 1.0 65.0 221.0 1.4 27.3 221.0 5.5 85 444
2020-06-13 0.9 62.5 203.0 1.5 27.0 203.0 2.2

7 2020-06-14 0.9 61.0 202.0 1.5 45.4 202.0 3.6 45 434
2020- 06-16 1.0 57.0 235.5 1.3 35.4 235.0 1.8

8 2020- 06-18 1.0 60. 2 233.9 1.3 42.8 233.9 3.1 30 432
2020- 06-20 1.1 57.3 265.5 1.1 43.8 265.5 1.6

9 2020- 06-22 1.0 57.0 245.0 1. 31.0 245.0 2.1 45 438
2020-06-24 0.9 59.0 208. 0 1.5 33.6 209.0 0.2
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Fig.2 The relationship between the change of equivalent wax

deposition thickness and the mass fraction of wax deposition
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Fig.3  The relationship between pipeline equivalent wax deposition thickness and flow rate
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Fig.4 The relationship between the equivalent wax deposition thickness of the pipeline and the average temperature of the oil
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Fig.5 Relationship between pipeline equivalent wax deposition thickness and pipeline buried temperature
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Fig. 6 Comparison of model prediction results with actual values
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