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CERN’s energy consumption breakdown

CERN ,s energy consumption Run2+Run3 average — Total : 1’250 GWh
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= 4 sources of energy used at CERN:
» Electricity (for most uses)
» Gas (heating)
» Fuel (car fleet, diesel generators and heating back-up)
» Liquid nitrogen (helium cooling in the LHC)
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Electricity consumption [GWh]

CERN'’s electricity consumption
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CERN’s electricity consumption breakdown

Electricity consumption breakdown Run2+Run3 average — Total : 17180 GWh
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Electricity consumption monitored through 300+ measuring devices

Measurements available on WebEnergy tool, developed internally and also used for short and long-term

forecasting (see energy.cern.ch, available to everyone with a CERN account)
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CERN’s electricity supply

= Under normal circumstances, electricity is entirely
procured from France, where the energy grid mix is ...

Enedis

more than 90% low-carbon (scope 2 emissions) \
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https://app.electricitymaps.com/zone/FR Switzerland (limited power)
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https://app.electricitymaps.com/zone/FR

CERN'’s 2025 and 2030 objectives on energy

= 2025 energy objectives = 2030 energy objectives
» Limit the increase of electricity consumption to » Limit the electricity consumption to 1.5 TWh/year
5% up to the end of Run 3 compared to the up to the end of Run 4 (HL-LHC operation)

2018 baseline year _
» Reduce the gas consumption by 60% compared to

— Maximum target of 1.32 TWh/year the 2018 baseline year (weather-normalised)
CERN's electricity consumption from 2015 to 2023 and forecast from 2024 to 2034 . 0
L5 TwWh » Cover the electricity needs by 10% renewable

---------------------- Power Purchase Agreements and 90% French
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Energy management at CERN

Protection of natural resources lonising radiation

= |n place for over 10 years with well- } /
established governance (and reinforced avinTevention of Air protection
in 2022 in the context of ISO 50001) 7

» Dedicated team (part of it full-time) Non-lonising radiation {

» Energy Management Panel %

Energy management

Water protection
Environment@CERN i

» Enlarged Energy Management Panel /LS”' e

. . Waste man ment &zar i =
> CERN Environmental Protection ol T Hazardous substances
E

Steering Board nvironmental noise

Main objectives: keep the energy required to a minimum,
Improve energy efficiency, recover waste energy
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CERN is awarded the I1SO 50001
energy certification

nergy management and I1SO 50001 =
- =

CERN Energy Policy

= |SO 50001: main international
energy certification standard

CERN, an intergovernmental organization for fundamental research in particle physics, defines and
implements an Energy Policy. This policy covers all the energy sources needed for its activities and
installations, whether they are based in France or in Switzerland. The policy is periodically reviewed.

I I I h 1. Objacti
> P rl m ary g Oa I S to Stre n gt e n In Iinejfv(i:tr:\t,ﬁ: CERN Safety Policy, the Energy Policy is designed to continuously improve the

Organization’s energy performance and minimise the impact of its activities on the environment. Its

corporate environmental

- keep the energy required for its activities to a minimum, As part of CERN's commitment to resp energy B the Organization began the ISO
- improve energy efficiency, and 50001 certification process in 2022. The certification was officially awarded on 2 February 2023 for a period of

reS p O n S i b i I ity i recover waste energy. three years, i.e. until 1 February 2026.
2. Means Managing energy responsibly: CERN

The Organization makes the necessary means available, in particular funding and personnel, needed to

meet its Energy Policy objectives. passes |so 50001 aUdit

> Award ed tO C E R N I n F e b ru ary In particular, the Organization: CERN is one of the first scientific lab ies to have obtained 1SO 50001 certification

- implements structured, efficient and sustainable measures to ensure the continuous for energy management. Following our first surveillance audit, find out how we can all
2 O 2 3 improvement of its energy performance, play a role in improving energy management
- ensures that the Energy Policy objectives are integrated into the design of its sites and SR e U
facilities and taken into account in the definition and execution of its activities,
- establishes appropriate internal regulations, keeps them up to date and monitors
compliance with them,
communicates proactively with all persons participating in its activities or present on its site,

» Continuous evaluation of energy = i samsmios i

- collaborates with the Host States.

f I t f 2.1 Conti i t
p e r O rm an C e I m p rove m e n O The Oor;r;alnni;ai:josnw:f:)c::rzrigzz to the continuous improvement of its energy performance by means of :
organisations th roug h regu lar " ndiators, Tese gudelines, bieetves and indaorsare besed onnegy e

measurements, best practices and feedback and are documented in the Organization's

audits (two per year) o D ol i e HOGO00 Waar

training the relevant personnel and raising their awareness of the Organization’s energy
performance and usage;
- monitoring trends, regulatory developments and best practices in energy performance.
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Keeping the energy required to a minimum

= Limiting the energy consumption of the accelerator complex
has always been a priority for the Organization (e.g.
extensive usage of superconductivity for LHC)

= Total energy savings in place since 2010: 100+ GWh/year,
mainly thanks to facility upgrades (e.g. East Area new
magnets and power converters), changes in operation modes
(e.g. SPS magnets powering, eco-mode for cryoplants) and
large building consolidation

= Additional energy savings measures Iin 2022/2023 In
response to the energy crisis (reduced accelerator schedule,
reduced gas consumption)

= Planned savings at horizon 2030 of about 80-100
GWh/year (e.g. consolidation of cooling and ventilation
plants, heat recovery projects, building consolidation)
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= CERN aims to increase the energy efficiency of its accelerator
complex in terms of « luminosity/intensity at injection »
delivered per « unit of energy consumed »
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Electricity consumption (GWh)

— Energy performance indicators established for the LHC, SPS and PS
complex, closely followed-up

Electricity per luminosity delivered (GWh/fb™")
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= New Data Centres built at CERN have a « Power Usage & LHO slecticty conmumation (i
Effect I veness » (P U E) targ et Of 1 . 1/1 . 15, We” beIOW O Expected LHC electricity consumption (GWh)

@ Electricity per luminosity delivered (GWh/fb™')

E u ro pean targ etS (1 . 3/1 . 4) (0] Expecteé electricity per luminosity delivered (GWh/fb™)

= Procurement guidelines have been established for evaluating
energy performance over the planned or expected operating
lifetime when procuring equipment, products and services

— Criteria (sum of all items covered by one invitation to tender):
power consumption > 500 kW or
annual energy consumption >5 GWh
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Recovering waste energy

= Ongoing project for external use:

» Recovering waste heat from LHC P8 cooling towers
to heat a new ZAC in Ferney-Voltaire (8000 people)
— 20 GWh/year recovered as of 2026

= Ongoing projects for internal use:

» Recovering waste heat from new Prévessin Data
Centre and LHC P1 cooling towers to heat Meyrin
and Prévessin sites — 25/30 GWh/year as of 2027

— A major step for CERN to reduce its annual gas
consumption (60% compared to 2018)
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Renewable energy

= Three physical photovoltaic Power Purchase
Agreements signed between CERN and
producers in France (mandatory as CERN is
supplied from France)

» Total of 95 MW peak, 140 GWh/year (~ 10% of CERN’s
annual electricity consumption during Run periods,
~ 25% during LS periods)

» Solar plants representing a total area of 90 ha, i.e. ~ 40 %
of CERN’s fenced perimeter — difficult to envisage
onsite!

» All projects still have to be built (estimated start of
electricity supply: January 2027)

» Contract duration: 15 years from the start of electricity
supply
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To go further afag

ISO 50001

Energy

= Additional resources available

CERN'’s environment reports — https://hse.cern/environment-report

CERN’s energy management webpage — https://hse.cern/content/energy-management

CERN’s energy policy — EDMS 2777699
CERN’s energy performance plan — EDMS 2998702

YV V VYV VY V

WebEnergy tool — https://energy.cern.ch

= Communication channels to make comments or suggest improvements related to
energy performance

> Email — environment.info@cern.ch

> Mattermost — https://mattermost.web.cern.ch/hse-unit/channels/environment-cern
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