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Abstract

The advantages of PV system installed on the floating platform in
the pond, lake, reservoir, and even ocean are to avoid the issue of
land shortage and artificial damage and to improve the efficiency of
power generation. Therefore, the issues of the floating platform
design and the mooring technology are raised. Based on the efforts
in the first year of the project, stability of floating photovoltaic
system under the sea conditions of strong wind (~13.8 m) and
typhoon-induced extreme wind (~51 m/s) was numerically studied
with the imapcts of winds and surface waves and currents. The
3.5x2.5x0.5 m floating platform equiped with a solar panel above
consists of 23 HDPE buoys. The water depth is 20 m in the model.
The platform was set to be moored by either a catenary cable
between the anchor point and the platform or a buffer float
posioioned at the catenary cable. In strong wind condition, the
platform with 40-m cable has surge, pitch and maximum cable
tension of 12 m, 22°, and 3700N, respectively. The tension decreses
21% and 40% when the cable is lengthened to 60 m and when the
buffer float is added, respectively. In extreme wind condition, the
pitch is 32° and the maximum tension of the cable raises to 24269N,
6.5 times of that in strong wind condition. The buffer float appears
to malfunction. Instead, our simulation reveals the best damper
under the extreme sea condition is the friction between the surface
area of the cable and the water. Therefore, the tension decreases
40% when the cable is lengthened to 60 m. The structural stress
analysis based on the extreme sea condition was applied to the

present platform. The results suggest that to thicken the conduit



pipes between the solar panel and the floating HDPE buoy can

prevent the platform from being damaged.
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A Static Structure
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A Static Structure
Equivalent Stress 4
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A staticStructure

Equivalent Stress 3

Type: Equivalent (von-Mises) Stress - Top/Bottom
Unit: Pa

Time: 1

2015/6/28 T4 09:13

3.2990e7 Max

2.93534e7

25712e7

2.2068e7

18427e7 z
14785e7

11143e7
7500326

3.858¢6 % o @
215695 Min

Bl 14~ S g s A% (it i)

A; Static Structure

Equivalent Stress 2

Type: Equivalent (von-Mises) Stress - Top/Bottom ks @
Unit: Pa

Time: 1

2015/6/28 T 09:14

5.5318e0 Max
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ESat 3 3
5 3.3636
(mm)
W2
5 6.0521
(mm)
W %H3
5 7.4495
(mm)
Ehhk xR
4 53.24 32.996
(MPa)
EHEE
408.63 409.45
(kgw)
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By EFRS

A | B e ko | EFTos
(°) (MPa) (MPa) (MPa)
0 2347.72 26.22 4.29
45 2479.53 27.20 4.49
90 2754.32 29.59 4.93
135 3011.53 32.06 5.37
180 3099.49 33.00 5.53
225 2947.89 32.00 5.33
270 2692.59 29.61 4.89
315 2435.88 27.21 4.45
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