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Abstract

BEZERUER ZETHEN BARTEE WTEESNT

Dynamic reliability analysis method of photovoltaic support system (PSS) was proposed considering the multiple

uncertainties. Firstly, the reliability analysis model of PSS was constructed based on the probability density evolution method

(PDEM) , including the probability conservation equation, basic governing equation and density evolution equation. Then, the

finite element analysis model of PSS was built, including the structural stress model, load combination form, and mesh generation

algorithm. In simulation, the randomness in load combination and structures were incorporated, in which consists of six basic

random parameters and 44 representative systems. The solution efficiency was improved by the joint simulation of PDEM and

Abaqus. Results show that stress and displacement are two failure modes of PSS, and the influence of the latter is more obvious.

The reliability index under the basic load combination condition is 0.928. As wind speed increases, the structural reliability

decreases. In the high-speed range larger than 40 m/s, the uncertainty in structure itself will overestimate the reliability level of

PSS, which should be paid attention in design.
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Fig. 1  Photovoltaic support structure model
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Tab.1 Section form and size
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Fig.2  Simplified model
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Fig. 3 Meshing results
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Fig. 4 Point selection results of the basic wind pressure

Fig.5 Abaqus-PDEM joint simulation procedure
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Fig. 6 Stress and displacement nephogram

in one deterministic analysis
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Tab.3 Basic wind pressure conversions under the typical wind speed
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conversion)/(m/s) conversion ) /kPa
15 FAILE Tropical depression 0.13
20 s X2 Tropical storm 0.23
25 7 K% Strong tropical storm 0.35
30 HE T K% Strong tropical storm 0.51
35 AR Typhoon 0. 69
40 A KL Typhoon 0.90
45 i 55 AL Violent typhoon 1. 14
50 #35 A Violent typhoon 1.41
55 #R5% 5 XL Super typhoon 1.71
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60 | =——— A3 Case3
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RBAEZR Failure probability / %

15 25 35 45 55
P35 & Mean wind speed / (m/s)

8 AN T GRS AR R
Fig. 8 Failure probabilities of photovoltaic support model

under different wind speeds
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Fig. 10  Stress distribution of the steel column (wind speed 40 m/s)
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