
International Development Team

LC Sustainability: ICHEP, Publication Strategy, Accelerator LCA

Benno List, DESY

LC Sustainability meeting

Feb 15, 2024



Abstract for ICHEP

Sustainability Studies for Future Linear Colliders

Benno List, Shinichiro Michizono, Takayuki Saeki, Thomas Schörner-Sadenius, Steinar 

Stapnes, Maxim Titov

Sustainability has become a prioritized goal in the design, planning and implementation of 

future accelerators; approaches to improved sustainability include overall system design, 

optimization of subsystems, and operational concepts. A direct quantification of the ecological 

footprint, is currently performed only sporadically, with Lifecycle Assessments (LCA) emerging 

as a more comprehensive approach.

Two large electron-positron linear colliders are currently being studied as potential future Higgs-

factories, CLIC at CERN and ILC in Japan. These projects are closely collaborating on 

methods to reduce the power consumption of accelerator components and systems, and smart 

integration of future accelerator infrastructure with the surrounding site and society. In a recent, 

common study an LCA of the construction of tunnels, caverns and shaft of both accelerators 

was conducted. This contribution will present this and other current results and future activities.

Presenter???



• Onveners list: 

https://agenda.linearcollider.org/event/1013

4/page/344-study-groups-and-conveners

Benno List (DESY)

Takayuki Saeki (KEK)

Brendon Bullard (SLAC)

Maxim Titov (CEA)

• Need to get going

• Is one plenary enough?

• Further plans?

LCWS Sustainability Session and Further Workshops
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https://agenda.linearcollider.org/event/10134/page/344-study-groups-and-conveners


• Introduction

• Accelerator Design

• Construction

• Operation

• Decommissioning

• LCA Results

• Open Questions

• Managing Sustainability

• Construction Phase 

• Civil Engineering –Accelerator – Detectors -

Organisation

• Operation

• Civil Engineering- Accelerator – Detectors-

Campus and Site - Computing

• Decommissioning Phase

• Accelerator

• Cross Cutting Activities

• Acknowledgments

Paper on Overleaf – Have a Look, please
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Journal: Physical Review X - Energy
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https://journals.aps.org/prxenergy/

New: Launched April 22,

2 volumes

https://doi.org/10.1103/PRXEnergy.2.047001
https://journals.aps.org/prxenergy/


• Unify approach to running time per year, 

machine development, downtimes etc; 

refine/define ILC power estimate in down 

times

• Make carbon emission profile for ILC 

• Revisit potential for energy storage?

100MW x 10h = 1GWh possible

• Accelerator LCA

To Do
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Cost: ~2M$ for 3MWh according to
https://www.teslarati.com/tesla-hiring-megapack-factory/

https://x.com/tesla_megapack/status/1734638106920304807?s=58&t=O8EzgaKLNN7aKlfz2gbpyg
https://www.teslarati.com/tesla-hiring-megapack-factory/


• I have re-started work on magnets:

• Following discussions with Hannah 

Wakeling, I work with OpenLCA

(https://www.openlca.org )

• Allows to make a professional LCA of a 

magnet -> good, but a LOT of work

• Could be used to get impact factors (kg 

steel / kg copper -> GWP or other 

estimators) and apply that to all magnets in 

a list

• Restarted looking at CLIC list of magnets

Accelerator LCA
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https://www.openlca.org/


Electricity Carbon Intensities in France
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https://rte-futursenergetiques2050.com
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https://rte-futursenergetiques2050.com/
https://assets.rte-france.com/prod/2022-06/Futurs%20énergétiques%202050%20_%20rapport%20complet.zip


• RTE (https://www.rte-france.com ): 

réseau de transport d'électricité français -

the French grid operator

• Study provides detailed scenarios with 

many variations for development of French 

electricity mix up to 2050

• Enough data to calculate CO2 emission 

factors

-> plan: consolidate this to have meaningful 

reference numbers 

• Broadly in agreement with our “12.5 g/kWh”

RTE Study
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https://rte-futursenergetiques2050.com

My calc

https://www.rte-france.com/
https://rte-futursenergetiques2050.com/

