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Development of Element Technique for the Floating PV Generation
Structure Using FRP

Su-Hong Seo*, Jin-Woo Choi*, Hyung-Joong Joo*, Jeong-Hun Nam*, Soon-Jong Yoon**'

ABSTRACT: Fiber reinforced polymer plastic (FRP) structural members are recently available in construction
industries due to various material properties such as high specific strength and stiffness, light-weight, and corrosion-
resistance. The floating PV generation structure can also be an illustration for applying FRP in construction

applications. The floating PV generation structure has been recently issued as a representative item for the low carbon
and green growth campaign and many related studies have been conducted for the structural safety and commercial
viability. Moreover, the floating PV generation structures for the commercial purpose have been constructed. In this
paper, the investigation and development processes of elements for the floating PV generation structure are presented

during commercialization.
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Solar Module

+ Product the

[l

* Resist the load such as wind load

electronic power| + Made of FRP material

Unit Structure Connection

+ Connect the unit structure

< Floating System

+ Made of Stainless steel + Float the structure

+ Hinge connected type + Considering waterfront environments

Fig. 1. Composition of floating PV generation system [6]
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Fig. 3. Suggested unit structure [5]
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(b) Modified model

(a) Previous model

Fig. 4. Vertical member [5]

(b) Solar module support and
foothold memgepo

(a) SMC FRP member

Fig. 6. Suggested solar module support system [3-6]
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Fig. 7. Floating system using steel bend
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Fig. 8. Floating system using U-bolt
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Fig. 9. Previous connection system between unit structures
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Fig. 10. Modified connection system between unit structures
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Fig. 11. FE analysis model of floating PV generation system [1]

Table 1. Material properties of FRP [1]

Elastic . : Tensile .
. .| Poisson’s Density
Material moduli ratio strength (gr/em’)
(GPa) (MPa) | ‘&
I-shape 33.28 0.25 402.58
PFRP
L-shape 38.17 0.36 521.53 1.88
SMC FRP 14.33 0.25 80.00
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Table 2. Load composition [1]

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 [1]

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
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Fig. 12. Maximum flexural stress [1]
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Fig. 13. FE analysis model of floating system

Table 4. Material properties of floating system

. Elastic moduli Poisson’s Tensile strength
Material .
(GPa) ratio (MPa)
PE 2.25 0.20 20.40
Urethane form | 1.96 x 10 0.05 0.20

Table 5. FE analysis results of floating system

Draft Maximum stress (MPa) Deformation

(%) PE Urethane form (mm)

30 0.49 0.59 x 10°® 0.07
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Fig. 15. Failure mode

Table 6. Test results of connection system

Edge Maximum | Maximum Design
distance load displacement load Remark
(mm) (kN) (mm) (kN)
25 151.67 69.25 46.25 OK

180

Load (P, kN)

10 20 30 40 50 60 70
Displacement (8, mum)

Fig. 16. Load-displacement relationship
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