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Fig.2  Calculation diagram Fig.3 Convergence figure given by Monte Carlo method
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Tab.2 Reliability index of primary parts and structural system reliability index
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Tab.3 Reliability index of primary parts and structural system reliability index
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Tab.4  Sensitivity coefficient of primary parts reliability against random variables
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Fig.6 Influence of the mean values of random variables on system reliability
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Integral safety analysis of exposed penstocks based on system reliability

LIU Jing-min', YANG Lv-feng''?, ZHANG Wei'
(1. Key Laboratory of Disaster Prevention and Structural Safety of Ministry of Education, College of Civil
Engineering and Architecture, Guangxi University, Nanning 530004, China; 2. Department of Housing and
Urban-Rural Development, Guangxi Autonomous Zhuang Region, Nanning 530028, China)

Abstract; Parameter randomness has an important influence on the safety of penstocks of hydroelectric station, but
the reliability analysis of the penstocks at present is mainly based on the component reliability of the primary parts,
having no full reflection of the integral safety of the penstocks from the system reliability point of view. In this
paper, a series system consisting of four classical parts is proposed by considering the correlation between basic
parts, and the system reliability of the typical engineering examples of the exposed penstocks is analyzed to identify
a part which will control the system failure using the second-order bounds based system reliability method. Then
analysis of the impact of random parameters upon the system reliability is carried out. The analysis results suggest
that the supporting ring and nearby pipe wall are the control parts of the system failure of the exposed penstocks
designed in terms of the present specifications. The impact of mean values of the random parameters on the system
reliability is significant, so the parameter fluctuation range should be controlled strictly in structural design,

construction and operation to improve the integral safety of penstocks.

Key words: exposed penstocks; system reliability ; integral safety; series system



