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Abstract

With the acceleration of offshore oil and gas development, traditional pipeline landing techniques
face challenges of low efficiency, high costs, and environmental disruption. This study proposes an
innovative solution—replacing linear winches with horizontal directional drilling (HDD)—vali-
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dated through the Huizhou Daya Bay Petrochemical Project. Using 3D dynamic modeling (OrcaFlex)
and field tests, we systematically analyzed technical feasibility, economic viability, and environ-
mental performance. Results demonstrate that HDD’s integrated reaming-pulling process improves
efficiency by 40%, while drill pipe stress (548.99 MPa) and pipeline strain (0.031%) comply with
DNVGL-ST-F101 standards. Material costs decreased by 30%, and seabed disturbance was reduced
by 85%. This technology overcomes limitations of conventional methods, provides an eco-efficient
solution for marine engineering, and establishes a foundation for deepwater and multi-pipeline ap-
plications.
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Figure 1. General layout diagram of pipeline
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Figure 2. Schematic diagram of submarine pipeline pulling ashore construction
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Figure 3. Submarine pipeline pulling ashore flow diagram
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Figure 4. Schematic diagram of drilling rig ground anchor
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Figure 5. Schematic diagram of ground anchor fixation
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Table 1. Ground anchor verification parameter table
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Figure 6. Schematic diagram of drill pipe towing to pipelay vessel scheme
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Figure 7. Directional drilling rig towing landing and bottom hole assembly (BHA)
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Figure 8. Nearshore towing Orcaflex analysis model
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OrcaFlex 10.3a: drill-pipe-0m dat (modified 16:19 on 2023/11/4 by OrcaFlex 10.3a)
Range graph: drillpipe Max von Mises stress, t = 16.000s
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Figure 9. Drill pipe von mises stress
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OrcaFlex10.3a: drill-pipe-100m dat (modified 16:45 on 2023/11/4 by OrcaFlex 10.3a)
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Figure 10. Maximum bending moment of drill pipe
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Table 8. Offshore pipe stability verification results
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OrcaFlex 10.3a: drill-pipe-Om .dat (modified 16:19 on 2023/11/4 by OrcaFlex 10.3a)
Range graph: pipeline Max von Mises stress, t=16.000s
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Figure 11. Pipeline von mises stress
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OrcaFlex 10.3a: drill-pipe-Om.dat (modified 16:19 on 2023/11/4 by OrcaFlex 10.3a)
Range graph: pipeline Max bending strain, t = 16.000s

.03 //\\\ “’/«\\
\\ “‘ \\
0.025 ,"J \\\ f‘ “\‘
3 ’r' \\ / \‘\
é | ’\‘ ‘f ‘\‘
3 002 f “ ‘} |
< | | |
% / \\ 0‘( ‘\ ~
"1% | \\ Q‘ “ ,// \
3 | \ i | /"‘ \\
§ 0.015- x \\ ”’, | "‘, \\
/f ‘\ ”“r
0.01 ’ ‘\\
(’ ) | A
0.005 / \\\
\ ~ \
\ /' \ \\
’ /,’/ / \‘\
¢ 100 Arc Ieznogtih (m) 400
Figure 12. Maximum strain of pipeline
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