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Developing digital twins for accelerator magnets

/

% Towards problem solving and reverse
engineering tasks along the magnet
life cycle.

/

* Based on hybrid modelling.

“* Require integration of data in the
development and product lifecycle
management and collaborative effort
within ATS sector.

Accelerator magnet life cycle

Virtual prototyping
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Hybrid modeling [2]

1t principle modeling Machine learning (ML)
@ measurements D ) '
“Newtonian paradigm”t “Keplerian paradigm”

Calibrated models Delta models ' ML models
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Developing electronics boards through standardisation,
specialised tools and collaboration

CERN services and collaborations

* Layout
« Production
« Standard crates and modules

s+ Several examples of collaboration of SY-BI
dealing with many interfaces.

Rad-Tol ASICs
* Rad-Tol optical links
Rad-Tol PS modules

« Estimation of the radiation levels
» Organisation of test campaigns
« Test facilities

**Electronics boards life cycle from “

specification to deployment / ! S
maintenance. From specifications to deployment

" —

“*Requirement for standardization.
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Qualification/calibration “ -
Deployment
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Improving future designs by learning from radioactive

+ Design ready for material separation & waste packaging |,

Was t e-man ag emen t ex p eriences Beam Intercepting Devices Lifecycle
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‘*Lifecycle / ALARA to be considered in the . sonofees ,- T
design of radioactive system from the : ?35?%’1?5335 B .. ) e
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* Operation
*+ Taking into consideration :
. . . . Implementation of the Return of Experience in new
**Waste packaging for final disposal designs _—
0:0 M eth Od O I Ogy for h an d I | n g rad |OaCtlve How are we going to implement this for future facilities?
. The case of HI-ECN3 Beam Dump Facility Project
O bJ e CtS . Design jointly merging functional requir.e.ments with
. rngrements of the Host States authorities for final L
“» Documentation to be kept . |

 Infrastructure for waste packaging foreseen as part of
target complex

<« Continuous improvement by Implementing - g iondns erselymplemented as percose ates. A
Return of Experience in new designs.
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Engineering design tools and processes for cryogenics

Projects in the Cryogenics Group

“* Overview of CERN cryogenics and CRG
project integrated road map.

CRG project

“* Overview of the tools and methods used to
meet the challenges posed by the
complexity and variety of cryogenics at
CERN.

Thermo-mechanical Design & Analysis

Integration, studies and component design: Thermo-mechanical Analysis
= 3D Design tools - Catia V5 with SmarTeam = Finite Element Analysis tool > ANSYS
= Transition to PLM in collaboration with CAD Services = Development of complex mechanical systems

e.g., CCC Cryostat / HL-LHC QXL Jumper
= Component benchmarking studies
e.g., flexible hose stiffness stud

s Introduction to cryogenic engineering
toolkits aiming to Standardised methods
and streamline engineering approach.
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Summary of Engineering Design Tools and Processes, part 2

“*PLM, Digital Twins, Design Cycles and Procedures, Industrial Standards
are gaining growing interest and widespread use across the Sector

“*Collaboration is key to implement such tools in a harmonized, consistent
and balanced way

“*Very good feedback on existing ATS bodies as Common Technologies
Technical and Steering Boards

“*Interest in having ATS-wide platforms to share Best Practices and
optimize Tools?



