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Performance Enhancement of Floating PV Generation
Structure Using FRP

ABSTRACT: In this study, we suggest the new floating PV generation structure which is improved the structural and
economical efficiency compared with the system developed in the previous research. Pultruded FRP has superior
physical and chemical material properties compared with those of conventional structural materials. Especially,
pultruded FRP has an excellent corrosion-resistance, light-weight, and it also has high specific strength and stiffness
which are highly appreciated for the design and fabrication of floating PV generation structure under harsh
environmental condition. In this study, structural analysis using the finite element method has been performed to
investigate the safety of new floating PV generation structure and newly applied structural members.
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Fig. 1. Previous floating PV generation system[1,3].
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Fig. 2. Wind load resistance mechanism.

(b) N-type
Fig. 3. Side view of floating PV generation system[5].
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Fig. 5. Compression member made by SMC process.
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Fig. 6. FE analysis model of floating PV generation structure.

Table 1. Material properties [5]

Elastic Poi , | Tensile
oisson’s
Material Moduli ratio strength | Density
(GPa) (MPa)
I-shape 33.28 0.25 402.58
PFRP
L-shape 38.17 0.36 521.53 1.88
SMC 14.33 0.25 80.00
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Table 2. Load composition [5]

Load case Load
Wind load 4.35 kN/m?
PV module 220.73 N/EA
Self-weight Pontoon 392.00 N/m
Stool 0.41 N/m

Table 3. Comparison of FE analysis results [5]

Member N-type (MPa) E-type (MPa)
@) 54.46 114.41
® 18.66 16.24
® 30.50 27.36
) 17.63 126.71
® 15.59 31.47

Fig. 7. Member designation [5].
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Fig. 8. Maximum flexural stress [5].
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Fig. 9. Boundary condition.

Fig. 10. FE analysis model of stool member.

Table 4. FE analysis results of stool member

Case Flexure Shear
Maximum stress (MPa) 158.78 27.43
Strength (MPa) 402.60 79.11
Remark OK OK
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Fig. 11. Flexural stress of stool member.

Fig. 12. Shear stress of stool member.

Fig. 13. FE analysis model of SMC compression member.
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Table 5. Buckling analysis results of SMC compression member

Load Case Load Load @
Member load (kN) 10.40 0.78
Buckling load (kN) 21.47 18.60

. . Global buckling
Buckling mode Global buckling (Torsional buckling)
Remark OK OK

Fig. 14. Buckling mode shape about load (D .

Fig. 15. Buckling mode shape about load 2.
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