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Accelerator Controls Operations Research Network 
(ACORN)
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The ACORN Project is a Department of Energy 
(DOE) project that will modernize the 
laboratory’s accelerator control system and 
replace end-of-life accelerator power supplies.

• 40-year-old control system
• 200,000 devices 
• Several million lines of code
• Operating over 10 miles of 

accelerator and beam transfer lines.
• Project stage requires evaluating 

alternatives and estimating costs.
• Total Project Cost range:

100 – 142M$
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Research and Development
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• Rapid prototyping platform for R&D
– Implementing Kubernetes

• Consolidation of computing resources
• Automatic scaling based on load

• Data Acquisition and Control R&D
– CAMAC control system hardware replacement

• Over 250 CAMAC crates
• Over 2,100 CAMAC cards
• Over 70 card types
• Over 60 buildings

– Assessing μTCA hardware
• Evaluating card replacement strategies
• Looking into MTCA.4 extension which adds rear I/O
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Collaboration
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• Collaborating with other projects at Fermilab
– Proton Improvement Plan II (PIP-II) minimally viable core application

• Developing user acceptance plan
• Fast feedback on design and process concepts for ACORN cost 

estimates
• Define interfaces

– AI research projects – requirements for the future
• READS: Edge deployment on FPGAs to determine source of 

beam loss monitor signals in a shared beam enclosure
• L-CAPE: Use anomaly detection to predict beam downtime in 

Linac
• Collaborating with other labs

• Idaho National Laboratory Human Factors Team – Style guide
• (Proposed) Argonne National Laboratory – Project and 

engineering support
• (Proposed) Oak Ridge National Laboratory – Power supplies
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