CERP3 Decarbonization
Procurement family 06

Vacuum and Low temperature



Current Situation in Procurement family 06 — Vacuum and Low temperature

» Most components are metal, and the systems are often many kilometres long.

» The lifecycle compressors is typically 4-5 years plus a further 4-5 years if they are maintained
correctly. Other equipment can have a lifetime of up to 50 years.

» These systems are not close to the accelerators, so the components are not typically ionised by
radiation.
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Decarbonization Opportunity — Recycled Materials

The embodied carbon emissions of Vacuum and Low Temperature components can be
significantly reduced by using recycled materials

Spend Area

Opportunity >

* Recycled

> Description

* A majority of the

) pr—) pE—

+ All Components * As an example, * Begin including

Materials

CARBON IMPACTS OF STEEL

BASIC OXYGEN FURNACE (BOF)

BOF INGREDIENTS;
IRON ORE
LIMESTONE Co,
RECYCLED STEEL (-25%)

TYPICALLY 25% RECYCLED CONTENT

71% OF GLOBAL STEEL PRODUCTION
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vs

ELECTRIC ARC FURNACE (EAF)

EAF INGREDIENTS:

RECYCLED STEEL (~97%)

OTHER ELEMENTS (3%)

~50%
LESS €O,
EMISSIONS

MOST STEEL MEMBERS ARE RECYCLED
AT THE END OF THE BUILDING'S LIFE

TYPICALLY 97% RECYCLED CONTENT

29% OF GLOBAL STEEL PRODUCTION

components in the
vacuum and low
temperature
systems are metal
and these systems
are often many
kilometres long

There are currently
no requirements
about the recycled
content in the metal
that goes into these
components.

CERN should
encourage suppliers
to use metals and
other materials with
a higher recycled
content in the
components to
reduce their
embodied emissions

steel produced in an
Electric Arc Furnace
from recycled metals
emits ~50% less
emissions than a
Basic Oxygen
Furnace that smelts
iron ore and coking
coal

questions related to
recycled materials in
Market Surveys

Consider feasibility,
pricing differences
and potential CO2
reduction through
the use of recycled
materials

Initially include this
as a requirement in
a Market Survey and
then, if it does not
significantly reduce
the competitiveness
of bids or balanced
industrial return for
CERN member
states, include this
in tenders
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Decarbonization Opportunity — TCO

Incorporate TCO into the commercial evaluation for all upcoming tenders to account for

energy consumption

Opportunity >

* Power
Consumption
TCO Evaluation

Spend Area

TCO of an oil-injected rotary screw compressor with a 10-15 vear life-span:

Maintenance
Installation costs

costs '

Investment
Ccosts

Energy costs

Source: Kaeser Compressors

of TCO
commercial
evaluation
methodology
adjudicating bids
for Cryogenic
Systems and then
seek opportunities
to include this for
other systems and
components

Particularly
relevant for high
energy use
components like
Screw

» Compressors

Kaeser
Compressors they
found that up 69%
of the cost of a
compressor came
from its energy
consumption

With rising energy
prices including
TCO in more
evaluations
should be
effective from an
environmental and
cost perspective

- G ) I ) CETEEE
+ All Spend Areas + Continue the use * In a study from * Include TCO in all

upcoming
Vacuum and Low
Temperature
components
tender commercial
evaluations
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Decarbonization Opportunity — Dry Pumps

Vacuum pumps use several hundred litres of lubricating oil, some of this is ionised by
radiation depending its location creating hazardous waste streams

Spend Area

Opportunity

* Dry Pumps * Pumps

Source: Assembly Mag — CERN Vacuum Pumps

several hundred
pumps supporting
the vacuum
systems

Each pump has
0.5-2L of Oil and
when these
pumps are close
to the experiment
ionising radiation
causes the oil to
become
"activated"

Dry pumps are a
more
environmentally
responsible
alternative

CO2 emissions of
1,000 litres of
lubricating oil is
estimated by the
GHG Protocol to
be 2947kg which
is equivalent of
almost 2 long-
haul flights
between New
York to
Amsterdam

T I ) N =) CITEEE
« CERN have * The embodied * Engage the

market to
understand if dry
pumps that meet
CERN's
requirements are
available given
their generally
lower pump
performance and
higher upfront
cost

Quantify the CO2
and Waste impact
of moving to Dry
Pumps
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Decarbonization Opportunity — Condition Based Maintenance

Expand the use of predictive maintenance where possible, to minimise unnecessary effort and
reduce emissions from maintenance visits

Opportunity

e Condition Based
Maintenance

Spend Area

< All

maintenance uses
monitoring of
machinery usage
to determine
maintenance
requirements by

maintenance
activity not only
saves time, effort
and money, but
also reduces the
amount travel for

I ) TS ) CETEEE
* Predictive * Reduced * Investigate further

areas where
predictive
maintenance can
be deployed e.g.
pumps

Implement trials to

usage, rather than engineers and determine
only time maintenance feasibility and
supplies that are effectiveness,
T ANI R required, leading before scaling if
3 :-l to a lower carbon successful
impact (for Understand
AL i example, less fuel whether this

usage)

technology can be
utilised further in
other procurement
families

J
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Decarbonization Opportunity — Supplier Relationship Management

Where CERN have long standing relationships with certain suppliers time can be invested in

supplier engagement around Environmental Responsibility

* CERN has some * High as these * Include questions

Opportunity Spend Area

» Cryogenic
Systems (Air
Liguide & Linde)y

» Supplier
Relationship
Management

Examples of SRM Activity

» Asking suppliers to report on their progress towards measuring
and reducing carbon emissions

» Ask suppliers about utilization of green programming to
minimize the use of RAM and running time to save power.

long-term
relationships with
cryogenic systems
suppliers like Air
Liquide & Linde
because these are
very specialist and
CERN has little
choice

CERN should
communicate the
ambition to be a
leading
environmentally
responsibly
research
laboratory and
encourage
suppliers to
improve the
environmental
responsibility of
their organisation
and products

systems are often
built from metal
components, are
many kilometers
long and consume
high amounts of
energy

related to
Environmental
Responsibility in
SRM meetings

y,
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Prioritising Actions

For Environmentally Responsible Procurement actions that rely on supplier collaboration
CERN should prioritize working with engaged suppliers

Supplier seeking to grow their business with
CERN are more receptive to sustainability
requests.

Opportunity for supplier in the development
in terms of sustainability and innovation.

Low potential to drive sustainability issues. «

If possible consider changing the supply base.

How attractive is CERN as a client to the supplier?

Source. betterprocurement@hpw.qld.gov.au

Core

Development

Very attractive, but
currently not a large
client

Very important client,
and very attractive

Nuisance Exploitable
Not attractive or Important client, but
important client not very attractive

How important is CERN activities to the supplier?

Where would suppliers
from each Procurement Code place
CERN?

* Open to change and to sustainability requests.

»

* Focus on driving sustainability objectives
and influencing the supply market.

» * Focus on improving CERN relationship with the
supplier.

* Potential in pushing sustainability agenda
through building attractiveness as a client.
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