Engineering Research Center for

Reconfigurable Manufacturing Systems

Yo

Reducing Unscheduled Downtime Through Automated
Event-based Control

Dr. James Moyne - UM
Prof. Dawn Tilbury - UM
Gary Majhail - GEMA

Jing Zhang, Vinod Anandarajah
TA2 TAC, Sept 28, 2007

@\ NSF Engineering Research Center for Reconfigurable Manufacturing Systems TA2 TAC 1
University of Michigan College of Engineering

The University of Michigan, Ann Arbor

Objectives

 Predict the unscheduled downtime
» Schedule preventive maintenance through ECA rule based
control

* Provide solutions for auto correlation of data sets

— manufacturing, maintenance, quality, scrap, tool ma  nagement, etc.

— in order to guide engineers towards "points-of-inte rest" that relate to
potential future unscheduled downs
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BENEFITS

¢ Reduced
Unscheduled
Downtime

* Reduced
Scrap

¢ Reduced
MTTR

 Improved
Productivity
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TOp 10 Pal’etO Chart -Deliverable Output

* Recognizing interesting events in process data
— Point Of Interest
— Top 10 anomalies
» Excel report
» Pareto
— Technology transfer
» Top 10 Pareto user interface
» User manual, training and rollout in future
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Operations with Top Fault Durations
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Relationship Between Data Sets

» Recommendation for improvement in data quality for
DataStream (maintenance data)
— E.g., closing and action codes

 Sorting and correlating process data and other data
sets %
— Sorting maintenance data, tool change data
» Maintenance by causes
» Tool change by tools
— Plots
— Conclusions
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Faulted State Duration vs. Time Before a

Corrective Maintenance

*

-Example output

Fault Duration vs. Time Before an Unscheduled Work Order
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Inference From the Plots

» The overlay plots show the expected pattern (to
some degree)

— Even when the work orders were not separated by typ
— Similar plots are expected for preventive maintenanc

 Further refinement of the overlay plots

— Consider the interweaving effects of corrective main
maintenance and tool change

— Separate the fault types

e
e and tool changes

tenance, preventive
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Conclusions and Future Directions

» Conclusion
— Best practices for maintenance management data coll ection

— Analytics for auto-analysis of equipment data colle ction
to determine anomalies

— Pareto for dashboard users for closing the loop
— Analysis of correlation of manufacturing, tool chan ge data and maintenance
data
* Future plan
— Refinement of the overlay plots
— Including scrap data into analysis
— Unscheduled downtime reduction demonstration as dat a dictates
— ROl improvement demonstration and report (core and related benefits)
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