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A vessel motion based pipeline safety installation assist system

GAO Shuang', WANG Facheng”, TANG Ke', LI Bin’, LI Yang'

(1. COTEC, Beijing 100029, China; 2. Department of Civil Engineering, Tsinghua University, Beijing 100084, China; 3. China
Offshore Oil Engineering Co., Ltd., Tianjin 300452, China)

Abstract: Ocean engineering companies focus more attention on technology research and development for decreasing cost and
increasing benefit to match lower oil prices. Offshore operation become a key research item as it costs 30-50% of the total package.
Subsea pipeline installation has characteristics of " hidden" , and its design is often based on a lot of conservative assumptions. The
pipeline installation monitor is a set of automatic and easy operation safety assistant system to improve economy and safety by monitoring
subsea pipeline strength during installation through the real-time data acquisition and processing. The system is composed of devices and
monitoring software. The devices provide real-time analysis data. Monitoring software is developed by c++ language, and used for data
receiving, parsing and real-time analyzing through calling commercial finite element software OrcaFlex by OrcakFlex API, thus finally
visually outputting pipeline information such as stress, strain, TDP, etc., giving the ship operation personnel safety instruction, and
making decisions in time.
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Fig. 1 Schematic of real-time analysis system compared with the traditional theoretical analysis method
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Fig. 2 Real-time pipeline installation monitor
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Fig. 3 2D and 3D main interfaces of real-time pipeline installation monitor
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Fig. 4 Data processing flow chart
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Tab. 2 Pipeline information
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At 3k e g
Eﬁjﬂ BHEAK  KE/km g PARREE SRR WZAPISL R L
/mm /mm /mm (PSL2) /(kg+-m™) /mm
RE 1 WHP-J—RUP 1.9 609.6 20.6 27.0 X65 UOE 2950 60
H/K2  RUP—WHP-J 1.9 406.4 12.7 14.3 X65 HFW 2950 60
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Fig. 6 Vessel attitude time history curve
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Tab. 3 Alarm parameter setting

B P BRAE T [X (1] 2106 T X ]
B 5 T AR s 6] B/ m 1 0.5 0.9
Ttk J1/kN 362 0.5 0.9
o Bed KN 71/ MPa 448 0.5 0.9
A BLR RN 71/ MPa 448 0.5 0.9
BB KRN/ (%) 0.25 0.5 0.9

T B KN A/ (%) 0.25 0.5 0.9
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Tab. 4 Normal laying design data
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Fig. 7 Static Mises stress: system value vs. design value Fig. 8 Real time Mises stress vs. design value
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Fig. 9 Real time TDP result vs. post survey result
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