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Abstract: Reliability model is the foundation of reliability analysis. Conventional reliability modeling takes the
entire system as the research object, and uses all fault data to fit the distribution function of the system, estimate
parameters, and optimize the model, thus to determine the distribution type and distribution function of the
system, and then to calculate the reliability indicators of the system. Wind turbine is a typical complex
electromechanical system, with different functions, structures, and fault forms of each subsystem. It is obviously
inappropriate to use one distribution function to determine the fault distribution of the entire system. Therefore,
based on the collected and sorted fault data of wind turbines, the distribution function optimization-based
reliability modeling and analysis technology of wind turbines is proposed. By applying the commonly used
exponential distribution, normal distribution, log-normal distribution, Weibull distribution and gamma
distribution, the distribution function fitting, parameter estimation and goodness of fit analysis of the fault interval
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of each subsystem of wind turbines are carried out, and the distribution function and subsystem reliability function
of the fault interval time of each subsystem are determined. On this basis, a Copula connection function is used to
establish the reliability function model for wind turbines, taking into account the fault correlation between
subsystems. Moreover, an example analysis is conducted on the fault data of an offshore wind turbine, which

verifies the feasibility of the proposed method.
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Tab.1 The failure probability density function and cumulative distribution function of each distribution function
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Tab.2 Expressions of parameter estimators for each
distribution function
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Tab.3 Fault data of the pitch system
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Tab.4 The estimated parameters’ values for each
distribution function
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Tab.5 The K-S test values for each distribution function
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Tab.6 Goodness of fit values of each distribution function
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Tab.8 Reliability functions of each subsystem
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Tab.9 Reliability functions of each subsystem for an offshore wind turbine

TRS S DEL T
T e R(t) =1- [ 2.9588x10t*"* exp (—ﬁ)dt
\ . .o (Int-72587
ARG AHBE A RO=1 ¢[ 081334 J
i E KRG SHEA A R“*4‘¢[mti;?sﬂ
R R BA RS Rm:“{{%EJ.}
\ o - _;09457
KBRS WA AR5 A Rm_w{[«m&) }
e UYL EA A W@ﬂf¢ﬁ;?$ﬂ
EE RS Eves R() =1~ [,3.267 210 1% e"p(‘ ze7t893jdt
A% 0y 43 A R(t) :1—I;1.267 8x107°t*7° exp(—134t030jdt
HESHERS FHHER S Rm:“¢“ﬁ%£“)
Hpbv RS RAM i R(t) = exp(-1.967 7x10°°t)

# 10 B RS, HRENSHEITEMLESHREE
Tab.10 Parameter estimation values and fit values for each
distribution function of the whole system
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