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Optimal Predictive Maintenance Decision of Electronics
Based on Canaries

XU Yuguo'?, QIU Jing" * , LIU Guanjun', LU Kehong'

1. Laboratory of Science and Technology on Integrated Logistics Support, College of Mechatronics Engineering
and Automation , National University of Defense Technology » Changsha 410073, China
2. Department of Technical Support Engineering s Academy of Armored Force Engineering, Beijing 100072, China

Abstract: Predictive maintenance based on prognostic information is an emerg\ir@\rpaintenance mode which can decrease
life cycle cost and increase operational availability effectively. This pape fo%use'é on the prognostic approach based on
canaries which can be divided into two categories: line replaceable 't\ﬁﬁj)-independent canaries and LRU-dependent
canaries. Under the perfect replacement assumption, a predictive mé&yﬁénce decision model is proposed based on the re-
newal reward theorem, which can evaluate the benefit of the l*sgiw\gcénary devices from the long-run average cost rate, av-
erage operational availability and average effectivenes\s-coﬁ\r‘éﬂa. For LRU-independent canaries, the prognostic distance
and shape parameter of Weibull distribution are ghoseﬁ Gptimize the maintenance decision, while for LRU-dependent
canaries, the accumulated damage factor and st,o@ﬁ%;)ic‘ standard deviation are chosen as decision variables. Finally, this
model is demonstrated with a numerical imple‘\%%ruéti'on example using Monte Carlo simulation. The results show that the pre-
dictive maintenance policy with LRU%nd e‘r}dént canaries is better than the corrective maintenance policy but worse than the
age replacement policy, which exhibit éa%essential characteristic of the method. Furthermog\e,\t\fw predictive maintenance

policy with LRU-dependent caﬁ(ﬁe%)is‘better than the age replacement policy in somw\w\sﬁtiqné’ and the optimal parameters
)'

of canaries for maintenanbe\\de isions are chosen. 3 O\
x4 e} o
Key words: condition monitoring; prognostics and health management;‘c\éq\gr,ies; maintenance optimization; renewal
process; Monte Carlo methods \ ‘r
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