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1.1/ CERN’s energy consumption
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Electricity, 94.92%

Gas, 4.06%

Fuel, 0.39% Liquid nitrogen, 0.64%

CERN’s energy breakdown
Average of RUN2-RUN3: 1,252 GWh

Full operation RUN2 Full operation RUN3

Energy procurement represents 5-10% of CERN’s annual budget during full operation !

› Electricity (for most uses)
› Gas (heating)
› Fuel (car fleet, diesel generators and heating backup)
› Liquid nitrogen (helium cooling in the LHC)

Long 
Shutdown 

LS2



1.2/ CERN’s electricity consumption
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LHC, 54.42%

SPS, 27.84%

PS complex, 10.15%

Infrastructure sites, 7.59%

CERN’s electricity breakdown
Average of RUN2-RUN3: 1,207 GWh



1.3/ Carbon intensity & low-carbon electricity in France
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Under normal operating conditions, electricity is fully sourced from France, where more than 95% of electricity 
generation comes from low-carbon sources (Scope 2 emissions).

31

https://app.electricitymaps.com

https://app.electricitymaps.com/


1.4/ CERN’s electrical network

Separation of loads per type:

› general services network

› machine network

› secured networks

Equipment quantities

› 100+ substations

› 500+ km of HV cables

› 350+ HV transformers

› 50 000+ LV feeders

› 300+ UPS systems
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Main supply

Backup
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2.1/ Energy management governance at CERN

Governance framework

› Energy management system in place since 

2015 (built on earlier coordination structures; 

reinforced in 2022)

› Dedicated energy management team 

(including full-time experts)

› Oversight through:

› Energy Management Panel (major 

energy consumers and key stakeholders)

› CERN Environmental Protection 

Steering Board
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EMP objectives:

› Coordinate CERN’s electricity demand planning.

› Forecast electricity needs, monitor consumption 

and analyse deviations.

› Manage consumption to adapt to planning 

evolution.

› Prepare degraded operation scenarios for 

constrained power availability.

› Recommendations to optimise energy use with 

minimal impact on the scientific programme.

CERN manages its energy needs through coordinated planning, monitoring and optimisation.



2.2/ Energy policy & ISO 50001 certification

The ISO 50001 is the International Energy Management standard:

› Strengthen corporate environmental responsibility;

› Structured energy management system framework;

› Measurable performance indicators;

› Continuous improvement;

› Independent external verification based on a 3-year cycle with 

surveillance audits every year.

CERN is certified since February 2023 !
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Objective 1: Keep the required energy to the minimum

Objective 2: Improve energy efficiency

Objective 3: Recover waste heat

ISO 50001 formalises and verifies CERN’s energy management system and continuous improvement process.



2.3/ CERN’s 2025 and 2030 objectives on energy

16/02/2026 10Nikolaos Sapountzoglou | Einstein Telescope Workshop | E nergy management at CERN

2030 objectives:

› Limit the electricity consumption to 1.5 TWh/year up to 

the end of RUN4 (High Luminosity-LHC operation).

› Reduce the gas consumption by 60% compared to the 

2018 baseline (weather-normalised).

› Cover 10% of the electricity needs with renewables.
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2025 objectives:

› Limit the RUN3 increase of electricity consumption to  

5 % compared to the 2018 baseline.      max 2.95 %

› Maximum target of 1.32 TWh/year.      max 1.29 TWh

RUN3: 1.32 TWh

RUN4: 1.5 TWh
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3.1/ Energy management tools: WebEnergy

Operational modes
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Forecasting electricity consumption by mapping the accelerator schedule to operational modes and power profiles.



3.1/ Energy management tools: WebEnergy
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Monitoring:

› Global accuracy > 99% vs. main 400 kV counters.

› 98% accuracy in 2025 on forecasting monthly electricity 
consumption.

› 12/12 bonuses obtained from electricity supplier in 2025.

Metering:

› More than 300+ HV protection relays.

› An additional 200+ to be incorporated by 2029.



3.2/ Virtual invoices
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Virtual invoices sent every year to management and main users to raise awareness !



3.3/ Research Facility 2.0
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Objectives:

› Perturbation analysis.

› Power quality (PQ) analysis.

› Correlation of PQ events 

with equipment behaviour.

› Identify tailored mitigation 

actions to increase grid 

resilience.

› Develop and validate a 

digital twin of the grid.

› Integrate PMUs to SCADA.

› Provide guidelines for FCC.

https://rf20.eu/wide-area-disturbance-
detection-cern-records-the-iberian-blackout/ 

Installed a total of 24 Phasor Measurement 
Units (PMUs) in key locations 

(400 kV, 66 kV and LHC 18 kV substations).
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3.4/ Keeping energy to the minimum

A. Achieved Impact: >100 GWh/year energy savings since 2010.

› Facility upgrades (e.g. East Area new magnets and power converters).

› Optimised operating modes (eco-mode for cryoplants -5.5 MW, SPS magnets powering).

› Large building consolidation.

B. Additional Measures (2022–2023)

› Temporary operational adjustments in response to the energy crisis:

› reduced accelerator schedule;  

› reduced gas consumption.

C. Outlook 2030: Additional 80–100 GWh/year savings targeted.

› Cooling & ventilation optimisation.

› Heat recovery projects.

› Further building consolidation.
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3.5/ Improving energy efficiency

1. Define and track energy performance indicators for the LHC, SPS 

and PS complex as a function of luminosity/intensity at injection 

delivered per unit of electricity consumed.

2. New Data Centres with Power Usage Effectiveness (PUE) of 1.1-

1.15 (below EU target of 1.3-1.4).

3. Procurement guidelines: evaluate energy performance of 

equipment/products/services over planned/expected lifetime.

 Thresholds: 

a) power consumption of all tender items > 500 kW;

b) annual energy consumption > 5 GWh;
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3.6/ Waste heat recovery

A. External use [Operational since January 2026]

› Waste heat recovered from cooling towers at Point 8 of the LHC.

› Supplies the Ferney-Genève Innovation network with 65% decarbonized 
energy.

› Equivalent to 5,800 homes powered by ~20 GWh/year recovered.

› 5,000 tons of CO₂ avoided annually.
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B. Internal use [Ongoing]

› Waste heat recovered from the new Data Centre in Prévessin and the 
LHC Point 1 cooling towers.

› Supplies the Meyrin and Prévessin CERN sites with 25-30 GWh/year as 
of 2027.

› Expected to reduce CERN’s annual gas consumption by 60% (compared 
to 2018).



3.7/ Renewable energy
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Parameter Value

Peak power 89 MW

Electricity produced/year 128 GWh* 

Total area 90 ha 

Delivery dates May 2026 - July 2027

Duration 15 years

›  mandatory as CERN is supplied from France. 

› ~10% during RUN and ~25% during LS.

› ~40% of CERN’s fenced perimeter      difficult to envisage onsite! 

Three physical photovoltaic Power Purchase Agreements singed between 

CERN and producers in France.

*updated P50 curve



Thank you !
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