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Maintenance strategy of wind turbine based on the delay time model

LI Xiang, ZHU Caichao s LI Yao, FAN Zhixin
(State Key Laboratory of Mechanical Transmissions , Chongging University, Chongqing 400044, P. R. China)

Abstract: In order to solve the problems of high maintenance cost of wind turbines and low efficiency of
operation and maintenance resulting from unreasonable maintenance strategy., a research on maintenance
strategies of a series connection system of wind turbines was carried out. The component fault was devided
into potential fault and function fault based on the delay-time theory and a opportunistic maintenance
strategy was proposed focusing on the preventive maintenance. A delay was made in the maintenance of
components in search of maintenance opportunity. An opportunistic maintenance model for wind turbines
was established with considerations of the influencing factors, like spare part logistics, downtime and
maintenance costs. Using the field fault data, the Monte Carlo method was adopted to solve the proposed
model and the influences of different inspection durations and different deferred maintenance time on the
life-cycle availability and maintenance cost of wind turbines were explored. The results show that the
opportunistic maintenance strategy considering deferred maintenance is superior to traditional preventive
maintenance in cost-efficiency with engineering practice. With the optimal strategy obtained by the model
proposed, the availability of wind turbine can rise up to 98%.
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Fig. 3 Schematic diagram of inspection
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Fig. 4 Block diagram of wind turbine availability computation
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Table 1 Maintenance parameters of wind turbines
A a B/a tine/h /b tix/h
HARGE 1.017 0.276 2 45 7
il R 4 2.022 0.342 1 0 4
WE RS 1.434 0.328 1 0 4
W FE 2.247 0.321 3 512 18
L 1.395 0.282 6 648 24
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Table 2 Scheme of wind turbine maintenance

WIS T/H z/H E/JiT6 A%
1 2.5 0.5 2.78 97.79
2 2.5 1.5 3.01 97.84
3 3.5 0.5 2.80 97.86
4 3.5 1.0 2.90 97.94
5 3.5 2.5 3.10 97.77
6 4.0 0.5 2.81 97.92
7 4.0 1.5 2.87 97.99
8 4.0 2.5 3.08 97.78
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