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As industrial systems degrade over time, they undergo different types of maintenance actions and inspections which

restore them to a less degraded state. Several degradation models have been proposed for this situation. In this work, the

underlying trend of the degradation is modelled by a Wiener process with drift that combines both the flexibility and the

depth of the Gaussian distribution. The maintenance effect is modelled by the Arithmetic Reduction of Degradation

($ARD_1$) model which stipulates that each maintenance reduces the degradation level by a quantity proportional to the

amount of degradation accumulated since the previous maintenance.

The originality of this work comes from two new features added to the previous model. Firstly, until now, the $ARD_1$

model took into account only one single type of maintenance. But the reality in practice is that the same piece of system

may be subject to different types of maintenance actions. Thus, this work proposes an extension of the $ARD_1$ model

which considers multiple maintenance types and associates each of them to a coefficient representing its overall

efficiency. 

The second contribution of this work lied on the statistical inference of the proposed degradation model. Indeed, previous

works assumed some restrictions on the analyzed data, such as periodicity or the need to observe at least one

degradation level between two maintenances. This work introduces a statistical inference method that covers all possible

schemes of observation.

The maximum likelihood estimators of the model parameters are implemented with the Julia language and their quality is

assessed through extensive simulations covering different observation schemes. Finally, the estimator is applied to real

data from energy production systems.
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