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The ESS Machine
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Challenges
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§ Accelerator – based facilities are some of 
the worlds most complex systems
− Large variety of systems, both advanced and 

non-advanced.

− Thousands of devices and millions of control 
signals.

§ ESS is a user facility with a 95% 
availability goal
− High availability requirements on equipment

§ The control system plays a key role for 
the availability of the facility

What could possibly go wrong?
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Control System Machine Learning Project
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Explore if machine learning can be applied 
to the control system in order to
§ Increase facility availability 
§ Increase efficiency of operation
§ Enhance process understanding
§ Lower operational and maintenance 

costs
§ Decrease commissioning time and effort

2022-11-04



Alarm Handling
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Common alarm problems

§ Many alarms are unnecessary
− System owners tend to define alarm that are relevant to them, but are not necessary 

relevant for operators. 

§ Some alarms are missing
− Missing sensors or forgotten

§ Many alarms have badly tuned parameters
− Correct limits not known during the design. 

§ Some alarms has a higher priority than others.
− Need a faster response or has a higher criticality. 

§ Many alarms are only relevant in certain operational states
− Appears as irrelevant alarms in other situations.

§ A fault often leads to several consequences 
− Causes alarm cascades.



Methods for alarm data analysis
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Proposal
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Cryogenics system
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Alarm Cascades
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Thank You! 

For more info: 
soren.wengel_mogensen@control.lth.se
karin.rathsman@ess.eu
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