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Multi-objective integrated optimization of steel lazy wave riser based on genetic algorithm
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(1. State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300072, China; 2. Tianjin Key
Laboratory of Port and Ocean Engineering, Tianjin University, Tianjin 300072, China)

Abstract; The design of steel lazy wave riser has great uncertainty due to the large number of design parameters and the interplay
between optimization objectives. With the development of approximate model and intelligent optimization algorithm, a better solution
can be proposed for the optimization of steel lazy wave riser. In order to improve the dynamic behavior and economic performance, a
multi-objective optimization strategy based on Kriging interpolation and NSGA -1 algorithm is adopted to analyze the dynamic response
of deepwater steel lazy wave riser considering the influence of floating platform. In the case of competing objectives, the dual-objective
optimization configuration-section integrated design and three-objective optimization configuration-buoyancy module integrated design
are carried out, aiming to achieve effective interaction to improve the overall performance of the configuration. It is observed that
Pareto optimal solution set can provide multiple alternatives to satisfy the engineering requirement. The optimal scheme is compared
with the initial design, and the fatigue performance and cost estimation are taken as the validation, indicating that this multi-objective
integrated optimization strategy obtains desired results.
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Fig2 Optimization design procedure of steel lazy wave riser
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Tab.1 Environmental parameters
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Tab.2 Main parameters of semi-submersible platform
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Tab.3 Main parameters of mooring line
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Fig. 3 Numerical model of semi-submersible platform
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Tab.4 Main parameters of steel lazy wave riser
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Fig. 5 Schematic diagram of design variables of the integrated optimization of steel lazy wave riser
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Tab. 6 Main parameters of NSGA-II algorithm

e RS AL XA AR S AR
BUE 150 300 0.90 0.10

P 7 Bt 7 S S Al 2 172 S Y TR N o 3P At A — 2 Pareto SRR , X 4 5 DAL A Kriging H# (i
TR AR AR 5 2l g 0 57 S SR A I A5 3, iy A 28008 1R B R B AT iR 22 0 B o 4R F A
AL RN E 7 Pareto BT H Y A SR B i % A eI B AT 2 0 I3 504, PRI RS S i3t B9 22 I R A7
ERE 8 TR . LXT e bT B IR ZH/INT 1.49% , IR T iR . 25 BB TR RS I N BI04 A R
ST 5 R TA ST AR5 I | 1R 22 0 AT SE 0 Bk T4 Hh 9 22 F AR OIE A SR A B 1k AR A4



38 A # T i 415

90 102 105 108 11 114
SR BUH S /(KN -m)
7 RA—HTEAE T T Pareto BTV

Fig. 7 Pareto front of the configuration-section integrated design
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Tab.7 Comparison of the numerical results for two single—objective optimization
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Fig. 9 Results comparison between the initial and configuration-section integrated designs
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Tab.8 Numerical result comparison between the initial and configuration-section integrated designs
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Fig. 10  Fatigue life comparison between the initial and Fig. 11 Pareto front of the configuration-buoyancy module
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