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Fig. 2 Improved layout schemes for two types of structures
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Fig. 8 Diagram of lifting point locations
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Fig. 16  Influence of lifting lug position error on cable axial force
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Table 4 Relationship between position deviation of upper

lifting points and cable lengths
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Fig. 18 Displacement of each node under cable

length error conditions
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OPTIMIZATION SIMULATION AND ERROR CONTROL ANALYSIS OF
INTEGRAL LIFTING FOR FLOATING PHOTOVOLTAIC
SUPPORT STRUCTURES

2

Yan Xiangyu'*, Yu Shaoxuan', Liu Yingzhou', Gao Xifeng'’, Yao Ye'’, Lian Jijian'"
(1. School of Ocean Energy, Tianjin University of Technology , Tianjin 300384, China;
2. School of Civil Engineering , Tianjin University, Tianjin 300072, China;
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Abstract: This paper investigates the integral lifting and launching technology for a new type of offshore floating photovoltaic (FPV)
modular support structure. Based on the finite element software ANSYS, numerical simulations of the entire lifting and launching
process of the support structure into the water were conducted. Through comparative analysis, an optimized selection scheme for the
bottom components of the modular support structure was determined. The construction processes of two-point lifting, three-point lifting,
and four-point lifting were analyzed and compared to identify the optimal lifting point arrangement for the modular support structure. The
influence of errors, such as the position of lifting lugs and the length of lifting cables, on the internal forces and deformations during the
lifting process of the modular support structure was emphatically analyzed, and corresponding error control indices were proposed. The
analysis results indicate that the four-point lifting condition with lifting points at the trisection points of the long sides is optimal. When
the position error of the lifting lugs exceeds 10 mm, the uneven difference in the internal forces of the lifting cables exceeds 57%,
suggesting that the position error of the lifting lugs should be controlled within £5 mm. When the length error of the lifting cables exceeds
67.5 mm, the overall structural deformation reaches 77 mm, and the vertical deformation difference of the structure exceeds 35 mm,
recommending that the length error of the lifting cables be controlled within 67.5 mm.

Keywords:  offshore floating structure; error analysis; numerical simulation; integral lifting; composite support structure;

construction stage analysis



