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Abstract ; Wax deposition in waxy crude oil pipelines can cause the flow safety problems of the tieback pipes, therefore it is
necessary to make a full study on the deposition and control laws for these pipes. In this study, based on certain waxy crude oil
tieback flowlines for South China Sea deepwater oil development, the OLGA software is used to simulate transient flow charac-
teristics in waxy crude oil tieback pipelines, such as wax precipitation rate, thickness of the wax layer deposited on the wall,
pigging frequency and so on. The results show that, the pigging period is 35 days during the first 2 year after put into produc-
tion. The pigging periods is 60 days from the third year with the increase of water content. The maximum liquid flow rate for a
233 mm pipeline is 7 000 m’/d. It is suggested that one single pipeline is used to transport while the flow rate is lower than
7 000 m’/d, and two pipelines are used while the flow rate is more than 7 000 m’/d. The maximum pump pressure at FPSO is
kept at 6 000 kPa, and the required maximum liquid flow rate at FPSO is 4 200 m’/d (175 m’/h).
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Table 1 Mechanisms, characteristics and applications of wax deposition models
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Table 2 Data of three years early production
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o m? m? m? % m’ LN ANE HE/C
1 4F 5405.57 0.26 5405. 82 0.0 8648.9 1.6 89.3
2 4F 5405. 57 450. 76 5856. 32 7.7 8648.9 1.6 92.7
23 4R 4545.95 5696. 90 10242. 85 55.6 7273.5 1.6 104.9
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Table 3 Data of gas chromatographic analysis on
dehydrated crude oil (Cg and above)

oy Pkt A4 BEL/% |45 B/ %
nCyg 0 nCyg 4.41 nCyyg 3.29
nCqy 0 nCq 4.75 nCy 2.95
nCyy 0.16 nCy 5.39 nCsyy 1.96
nC,, 113 nCy, 6. 34 nCs) 1.75
nCy, 3.40 nCy, 6. 80 nCs, 0. 88
nCy 5.38 nCys 6.73 nCs; 0. 66
nCyy 6.18 nCyy 6. 05 nCyy 0.33
nCis 6.43 nCys 5.34 nCys 0.19
nCye 5. 64 nCyg 4.63 nCye 0
nCyy 4.99 nCy 4.15 nCa 0
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Table 4 Results of thermodynamic and hydraulic steady-state simulations for the first three years
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length of the first three years
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Table 5 Simulation results of wax deposition in waxy crude oil tieback flowlines of the first three years
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