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Background



▪ CERN at the origin of « Energy for Sustainable

Science » workshops since 2011

➢ Next: ESSRI-2022, ESRF (Grenoble)

Energy Management at CERN
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CERN Environmental Protection Steering Board

(CEPS)

Energy Management Panel (EMP)

▪ Periodic coordination and studies by representatives of

large consumers (> 25 GWh per year)

▪ Forecast update, awareness, good practices

Main drivers

✓ Consume less

✓ Improve efficiency

✓ Recover



Energy Management at CERN
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Facility upgrades: East Area renovation

Buildings and site management

New equipment: cryogenic refrigerators

Heat recovery

Powering energy:
From 11 GWh/year to around 0.6 GWh/year 

(> 90% reduction)

Renovation of up to two buildings per year (enveloppe, 
HVAC, electricity) For internal or external use

Award on CAPEX+OPEX



ISO 50001 – Energy Management 
Systems



Overview of ISO 50001
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▪ International standard – Second edition (2018)

▪ Main objective

➢ Implement a methodology (systems and processes) aiming

at improving overall energy performance

→ Continual improvement process

▪ Set up, monitor and improve an energy management system

(EnMS) aligned with

➢ the organisational energy policy; and

➢ the relevant legislation.



Overview of ISO 50001
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▪ Main benefits – A systematic approach to:

➢ Improve energy performance level from an initial energy baseline

➢ Use data to better understand and make decisions concerning energy use and consumption

➢ Fix energy efficiency targets and objectives to meet them

➢ Measure the results of energy efficiency improvements

➢ Continually improve energy management

→ Continual process of global optimisation to minimise CERN’s footprint

Also:

➢ Obtain rebate in electricity transmission costs

→ To be re-invested in energy improvement actions



Requirements of ISO 50001
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▪ Monitoring, measurement, analysis

▪ Evaluation of compliance with legal

requirements and other requirements

▪ Internal audit

▪ Documented information

▪ Leadership and commitment

▪ Energy policy

▪ Organization roles, responsibilities

and authorities

▪ Energy planning

➢ Energy review

➢ Energy baseline

➢ Energy performance indicators

➢ Objectives, energy targets and 

action plans

▪ Resources

▪ Competence, training, awareness

▪ Communication 

▪ Documentation

▪ Operation

➢ Operational planning and control

➢ Design

➢ Procurement

1. Plan 2. Do

3. Check4. Act

▪ Management review

▪ Improvement

Continual

improvement

loop



Initial evaluation audit
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▪ Carried out in November 2021

▪ Identify

➢ What is already compliant

➢ The existing energy practices

➢ The improvement areas

➢ The resources needed

▪ Conclusions

➢ ~ 50% of the requirements are met

➢ an additional 15% is easily accessible

→ Decision to go ahead with the 

ISO 50001 certification



Current and next steps
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▪ First step – Energy performance plan (« Plan de

performance énergétique – PPE »)

➢ For the period 2022-2026

✓ Issued to the relevant French authorities on 30th

June 2022

▪ Second step – ISO 50001 certification

➢ Tentative internal and certification audits – End

of 2022



Energy Performance Plan



Boundaries and scope
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▪ Retained perimeter

➢ As per CERN environmental report, i.e. all

sites, activities and energies1

▪ Few exclusions

➢ Research equipment under the responsibility

of collaborating institutes

➢ Worldwide LHC Computing Grid (WLCG) for

facilities not owned or operated by CERN

1 Shall cover at least 80% of energy uses, CERN environmental report global



Energy baseline
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▪ Three types of energies used

➢ Electricity for most uses

➢ Gas for heating

➢ Fuel for CERN fleet, heating (back-up in Meyrin) and diesel generators

▪ Consolidated figures



Energy baseline – Electricity
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▪ Consolidated global figures

▪ Main tool to monitor electricity use – WebEnergy (energy.cern.ch)



Energy performance indicators and targets 
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▪ 8 energy performance indicators defined

➢ Accelerators and experimental areas (LHC, SPS, PS Complex)

➢ Data centres (« PUE »)

➢ Buildings (electricity for tertiary and overall gas consumption)

▪ Exemple – LHC complex

➢ Run 2 average: ~ 13 GWh/fb-1

(2015 excluded)

➢ Run 3 average – Target: ~ 9.5 GWh/fb-1

(2022 excluded)

> 25% improvement

→ To be complemented with monthly indicators to optimize LHC electrical consumption of main operation modes

(e.g.commissioning, proton runs, ion runs, YETS, LS)



Action plan
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▪ Well-defined action plan for the next 5 years (taken into account to define objectives and targets)

➢ Cooling and ventilation consolidation projects: ~ 6 GWh/year of expected savings

➢ Optimization of cryogenic operation modes for 2022: ~ 50 GWh of expected savings

➢ 75 building consolidation projects: ~ 10 GWh/year of expected savings (thermal + electrical)

➢ Science Gateway: ~ 200 MWh/year expected to be reinjected on CERN electrical network

➢ Heat recovery projects :

➢ Ferney-Voltaire: ~ 20 GWh/year made available for neighbours

➢ Meyrin and Prévessin: 30+ GWh/year of expected savings on gas consumption

➢ Improvement of CERN metering plan – Granularity (electrical and gas)

➢ And many other studies (with ROI) to be done to assess potential future savings



Conclusion



Conclusion
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▪ Initial baseline clear

▪ Excellent understanding on CERN energy use and metering plan in place

▪ First definition of energy performance indicators completed

▪ Energy consumption forecast well established, action plan in place

→ CERN energy performance plan issued to French authorities on 30.06.2022

▪ Releasing the Energy Performance Plan is just the beginning…

→ Progressively implement energy performance indicators

→ Identify, assess and rank new energy improvement potentials

▪ Internal and certification audit planned at the end of 2022




