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FAIR Commissioning Phase

Commissioning
“Process of assuring that all systems and components are designed, installed, tested, operated, 
and maintained according to the design and operational requirements of the project owner 
(e.g. WPL, equipment specialist, SPL) until the final handover to operation”.

Key Aspects of Commissioning
§ Comprehensive unit tests à testing procedures, sequences, check-lists
§ Definition of interfaces à which & when a given functionality required, definition of entry 

conditions & lead times to achieve these functionalities)
§ Definitions of goals à exit conditions
§ Documentation of executed tests

Targets
§ Commissioning of the Control System itself

à While being the fabric and tool for other equipment, the CS is by itself is a complex 
collection of sub-systems that also need to be commissioned.

§ Control system support to commission accelerator components, systems, the accelerator
§ Individual component/system tests
§ Integration tests
§ Higher level tests à Dry-runs à Commissioning with beam
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Control System Commissioning

Iterative Development Approach
The control system is not a monolithic single system that follows 
(or for the matter can follow) a simple start/stop development paradigm
§ CS is a collection of sub-systems bound by a robust middleware,

timing system, settings management system, …
§ Evolving standard best tracked by CI (continuous integration), continuous delivery and 

agile programming paradigms rather linear start/stop, functionality and interfaces are 
often complex and require re-iterations.

Accelerator Control System Commissioning
§ The Controls infrastructure team provides technical networks (Ethernet, Profinet, WR 

Timing, Interlocks) àpre-requisite for all equipment groups
Installation and commissioning of the technical networks as soon as the civil 
construction progress/conditions allows (and installation makes sense)

§ Control system commissioning strategy
à test as much at the existing facility prior to starting FAIR hardware commissioning
à work out commissioning plans for functions not testable at existing machines

Ralph C. Bär - Controls Workshop 16.09.2020 3



Control System Commissioning Support

Commissioning Support
CS needs to provide tools to support to commission components, systems, the accelerator

§ Individual component/system tests (responsibility WPL)
§ System integration tests
§ Higher level tests à Dry-runs à Commissioning with beam (responsibility SPL)

Essential tools for this phase:
§ Sequencer service (automation, semi-automation
§ Archiving (measurement DB) to store test results and PM data
§ Diagnostic logging system

Further technical support requests shall be identified after the FAIR machine presentations of this 
workshop
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Sequencing and Semi-Automation

Sequencer
§ Essential tool for operation and commissioning
§ Sequencer service under development è presentation by Stefan Krepp (ACO)
§ Optimize routine tasks so that operation crew and commissioning team can focus on more 

important tasks that cannot be automated
§ Sequencer tasks: big time-saver for large-scale equipment acceptance/integration tests, re-

commissioning, or dry-runs

Testing Approach
§ Controls provides the sequencer service (”the tool”)

however: exploitation of the sequencer needs to be done by users
§ Users need to define precise test procedures, entry conditions,

dependencies to other systems, etc.
§ User writes sequences/tasks with the sequencer (code)
§ Controls can support coding of sequences/tasks on best effort

and resource capacity

§ à Equipment specialists need to follow complete development
cycle of their equipment (including controls integration)

§ Lead-times must be considered (i.e. resource load)
§ à need to practise on small scale tests before ramping up

procedures to full FAIR
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Activities, Contributors and Priorities

The control system is not exclusively the product of the Controls department,
several other departments/partners contribute to the full set of the CS
à Biggest workload/effort is software development

Overview table for Software Development prepared* (Draft RFC)
• Tool to visualize, organize, and prioritize developments
• Harmonize and coordinate developments, avoid (unintended) double-developments
• Define clear scope of responsibilities

à Table should be carefully reviewed by the sub-projects
further input should be added, suggestions to improve welcome!

Definition of priorities:
1: Essential function: no operation without
2: Important function: operation at the expense of personnel resources & (in)efficiency
3: Required function for quality- and high intensity operation
4: Operation with degraded operational efficiency possible

Project phases:
HWC: Hardware commissioning
BC: Beam commissioning
OP: Operation

*special thanks to SIS100 project team (Spiller/Ondreka/Steinhagen)
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Activities, Contributors and Priorities
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Structured Communication
Controls Internal Organisation

Development and Commissioning phase require clearly 
structured responsibilities and communication.

MCC (Machine Controls Coordinators)
§ Meetings and communication is usually organized “per 

accelerator”
§ MCC serves as contact person for all matters 

concerning specific machine
§ MCC organizes activities for respective machine within 

the Controls group
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