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Fig.1 Subdivision of degradation process of
units based on Euclidean distance
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incremental dictionary learning
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Fig.3 Accumulated maintenance costs of offshore

wind turbines under two maintenance strategies
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cost under different group schemes
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Table 4 Impact of daily maintenance time on
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Preventive maintenance strategy for offshore wind turbine

based on state adaptive assessment
FU Yang',HUANG Luyao',LIU Lujie', WEI Shurong', REN Haohan’, WANG Yi*, TANG Gengpei’
(1. Department of Electrical Engineering, Shanghai University of Electric Power,Shanghai 200090, China;
2. Shanghai Green Environmental Protection Energy Co.,Ltd.,Shanghai 200433, China)

Abstract: In order to solve the problems of incremental learning of fault characteristics and active mainte-
nance for OWT(Offshore Wind Turbine),a preventive maintenance strategy for OWT based on state adaptive
assessment is proposed. Firstly,the non-normal population hypothesis is used to test and quantify the informa-
tion difference between the real-time state and the typical state of OWT,and the typical state characteris-
tics of OWT are captured by the incremental dictionary learning. Then,an adaptive state assessment model
of OWT is built based on support vector machine. Secondly,combined with the effective service life of the
components,the component maintenance strategy is optimized with the probability vector of state as the deci-
sion constraints and the minimum single maintenance cost as the objective function. At the same time, the
preventive maintenance model of OWT based on state adaptive assessment is established with the minimum
total maintenance cost as the objective function and the daily maintenance time as the constraints, taking
into account the loss caused by early or delayed maintenance when the components are grouped. Finally,
an offshore wind turbine is taken as an example to verify the effectiveness of the proposed maintenance
strategy ,and the influence of maintenance times and accessibility on the maintenance strategy is analyzed.

Key words:offshore wind turbine;state space partition;incremental dictionary learning;state adaptive assess-

ment;preventive maintenance
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Fig.Al Initial state space division for offshore wind turbines
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Fig.A2 Effect of different maintenance methods on effective service life of components
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Fig.A3 Preventive maintenance arrangements for each component
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Fig.A4 Variation in maintenance costs under different group scenarios
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