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Fig.2 Block diagram of system reliability evaluation based on SCADA information for wind power converter
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Fig.5 Comparison of converter reliability evaluation
results between different evaluation methods
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for different power fluctuations with same average power of 1.0 MW
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Reliability evaluation considering operational active power variation
of wind power converter
LI Hui',JT Haiting',QIN Xing',CHEN Yaojun',LIU Shengquan',
HU Yaogang',RAN Li',TANG Xianhu?
(1. State Key Laboratory of Power Transmission Equipment & System Security and
New Technology,Chongqing University , Chongqing 400044, China;
2. Chongging KK-QIANWEI Wind Power Equipment Co.,Ltd.,Chongqing 401121, China)
Abstract: As the operational active power variation of wind power converter may decrease its reliability,a
multi-state probability evaluation model of converter reliability is proposed,which considers the effect of
active power magnitude and fluctuation. Based on the multi-state probability analysis method and with the
power magnitude and fluctuation as 2-D state allocation factors,corresponding to the thermal stress factor
and temperature cycling factor,a unified component failure rate calculation model is proposed for wind
power converter. Combined with the rain-flow method,the junction temperature calculation method is applied
to extract the information of junction temperature cycling and a multi-state probability evaluation model of
subsystem reliability is thus established for wind power converter. With the SCADA information of a wind
farm as an example,the convergency of proposed reliability evaluation model is compared to that of another
evaluation method and the effect of active power magnitude and fluctuation on the failure rates of generator-
side and grid-side converters is analyzed,which show that,the proposed reliability evaluation model can
better reflect the effect of power variation on the average junction temperature and junction temperature
fluctuation of components,the failure rate of generator-side converter is higher than that of grid-side
converter ,and the converter failure rate increases along with the increase of power fluctuation.
Key words: wind power; electric converters; reliability; power fluctuation; multi-state; probability model;

failure rate; evaluation



