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Abstract: Factory automation is already spreading globally for various reasons such as rising labor costs,
energy efficiency, and ensuring safety. Automated facilities are composed of robots and sensors that
collect data. In order to ensure continuous production, which is the biggest advantage of factory
automation, and to minimize total operating costs, an optimized facility maintenance schedule including
the process mean shift problem presented is needed. Because the facility maintenance models in
automated factories must be applied to actual sites, maintenance models that include theoretical
assumptions or partial models cannot be used. Therefore, in order to find the wear limit(or maintenance
cycle) and initial position of equipment that minimizes the total cost, we propose an integrated process
mean shift model which is composed of three items, namely nonconformity cost, quality loss cost, and
maintenance cost. We present generalized functions that can reflect the characteristics of individual
items rather than constants for various parameters, including process variance and production volume,
that make up individual items. This allows us to estimate parameters that minimize total cost through
the algorithms using data collected by sensors and derive the optimal maintenance cycle and initial
equipment location. Regarding the maintenance cost, due to the quality assurance policy, we considered
cases in which maintenance within a certain period is provided free of charge or at the same cost. We
converted the maintenance cost into a function so that the cost increase after the warranty period can
reflect various types. As a result, we believe that this study can be applied to various automated facilities.
This is a process mean shift model for cases where the facility deteriorates due to continuous production
and corresponds to a preventive maintenance model that excludes catastrophic failures due to abnormal
causes such as power outages or defects in the facility itself.

Keywords: Process Mean Shift, Factory Automation, Facility Maintenance, Quality Loss Function,
Adjustment Cost Function
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