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Sustainability within the

framework of politics,
funding and legislation

One Ring to rule them all,
One Ring to find them,
One Ring to bring them all

and in the darkness bind them.



Enviromental reporting DESY
CSRD, EMAS, 14001, 50001 ....

 (CSRD: a EU directive that reuires large company to provide transparany about their environmental
and social impaCtS (iﬂClUding in the SUpply Chain)(Corporate Sustainability Reporting Directive (CSRD) - CSR)
 EMAS (Eco Management and Audit Scheme) management tool developed by the European

Commission to help organizations evaluate, report, and improve their environmental performance
(EN: Umweltmanagementsystem EMAS)

* Energy Efficiency Act (EnergiEEfﬁZiendesetZ EnEfG) (https://www.gesetze-im-internet.de/enefg/BJNR1350B0023.html)
requires the implementation of an Energy management system (following ISO 15001 or ISO 14001),
requires the publication of data on data centers, waste heat and others, requires the
implementation of waste heat usage and climate neutral data centers, requires a reduction by 2%
total energy consumption per year

* BUI'dlngS Energy Act (GebéudeEnergieGesetz GEG) (https://climate-laws org/document/buildings-energy-act-geg_ec47)
focusing on saving energy and using renewable energies for heating and cooling in buildings; point
to the role model function of the public sector; raised standards regarding new buildings and
reduced the permissible annual energy demand in new buildings from 75% to 55%

DESY.


https://www.csr-in-deutschland.de/DE/Gesetze/EU-Nachhaltigkeitsberichtspflicht/eu-nachhaltigkeitsberichtspflicht-csrd-art.html
https://www.emas.de/en
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Sustainability as a criterion for funding DESY
Sustainable science policies by funding agencies

Agencies with sustainability Additional agencies committed Additional agencies that support
policies already in place to launching policies sustainability in funding

June 2023 | DFG releases “Sustainability Guide for Research Processes”

Oct 2023 }———e TERI releases their Climate Action Strategy

March 2024 }———& NIHR publishes their “Commitments to Climate, Health, and Sustainability”

April 2024 e UK Concordat for the Environmental Sustainability of Research and Innovation
Practice is published.

. Signed by Wellcome Trust, CRUK, NIHR, and UKRI.

« 67 signatory research organizations as of April 2025

- CRUK releases their own “Environmental Sustainability in Research” policies
for grant recipients

May 2024 | — EMBO publishes “Heidelberg Agreement on Environmental Sustainability in

Research Funding’. Timeline of the adoption of sustainable science policies by funding agencies on
« Endorsed by funding agencies and research organizations across nine the European continent. Along the top, estimates of grant funding provided in
countries

2024 by science funders that have either codified, committed, or otherwise
support science sustainability policy. DFG = Deutsche Forschungsgemeinschaft
(German Research Foundation), TERI = Taighde Eireann - Research Ireland, NIHR

| GRC publishes a Statement of Principles on Sustainable Research

Sept 2024 |———e Wellcome Trust releases their own “Environmental Sustainability in Research” = National Institute for Health and Care Research (UK), CRUK = Cancer Research
Pofles for prert rechpienin UK, UKRI = UK Research and Innovation, EMBO = European Molecular Biology
Organization, GRC = Global Research Council
& (https://doi.org/10.1016/|.clinbiochem.2025.110987 )

DESY. | Andrea Klumpp WS Einstein Telescope Research Infrastructure: Challenges and Long-Term Sustainability


https://doi.org/10.1016/j.clinbiochem.2025.110987

DESY.

Sustainability as a criterion for funding

Roadmap process 2024 (BMBF):

A5: Concept for Sustainable RI Planning
(Volume 5 pages max.)

Please describe which aspects are relevant for the reduction of the environmental footprint (such
as emissions, resource consumption, subsequent utilisation) of the planned RI in the different
phases of the entire life cycle as well as the planned objectives and measures to address these
(preferably tabulated).

Please outline how the emissions as well as the sustainability objectives and procedures, in line
with a continuous monitoring process, are to be measured and controlled.

Please describe potential environmental and health impacts of the planned RI (such as RI impacts
on the local environment and staff, on climate and land utilisation etc.). Please structure your
staternents according to the project phases (installation, operation, dismantling phases or
overarching). Elaborate on counteractive measures you would like to and are able to implement

in order to prevent or, in the best possible way, to attenuate the mentioned environmental and
health impacts.

| Andrea Klumpp WS Einstein Telescope Research Infrastructure: Challenges and Long-Term Sustainability

Draft proposal

Submission deadline (also applies for further
documents and addenda - with the exception
of the letters of intent.)

Format specifications

Max. number of pages for the content-related
presentation (excluding basic information,
further documents and addenda)

Page format

Font and font size, line spacing
Margins

Pagination

Uniform headers or footers

Further documents

Al: Template for Basic Information

A2: Confirmation by the Supervisory
Committee/s of the Leading Responsible

Institution(s)

A3: Letters of Intent of the Partner Institutions

AD. anon and
Transfer and Cooperation with Industry and
Commerce, Science and Society

A7: Utilisation Concept (incl. Data Utilisation)

AB: Scheduling (incl. Milestones)

Octaber 25, 2024, 11.59 AM

You will receive further information on
digital submission after submission of the
declaration of interest.

30 (English version)

DIN A4, upright
Arial, 11 pt, 1,5 Tows
Left margin: 2,5cm; all other margins: 2,0cm

Continuous page numbering in the content-
related presentation

Title of draft proposal

2 pages max.

An overview of the expected letters must be
included upon submission; the signed letters
can be submitted later on until December 31,
2024, 11.59 FM.

pages max.

5 pages max.

4 pages max. (excl. Gantt chart)
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Procurement pesy 7

Legal requirements

On the one side:
1. Corporate Sustainability Due Diligence Directive (CSDDD), Directive - EU - 2024/1760 - EN - EUR-Lex

2. Carbon Border Adjustment Mechanism (CBAM), Carbon Border Adjustment Mechanism (CBAM) | Access2Markets

On the other side:

General Public Procurement Directive 2014/24/EU and the Utilities Directive 2014/25/EU2! as well as
the principles established by the EuGH for the first time in the Telaustria and Telefonadress ruling2!

[1] Legal rules and implementation - Growth - European Commission". Growth.
[2] Cabinet Office/Crown Commercial Service, Procurement Policy Note 02/15: Public Contracts Reqgulations 2015
[3] Office of Government Procurement (2014), Public Consultation on the Transposition of the new EU Procurement Directives,

How to include sustainability in public tender

Standard stuff A Technical components

3 % ®
&/ TOVRheinland

PARTRADE o Challenges: Few suppliers sometimes 2 or 3

ASANE &,
== X

Sustainable butter is easy
Sustainable magnets ?
Supply chain?
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https://eur-lex.europa.eu/eli/dir/2024/1760/oj
https://trade.ec.europa.eu/access-to-markets/en/news/carbon-border-adjustment-mechanism-cbam
https://de.wikipedia.org/wiki/Vergaberecht_(Europ%C3%A4ische_Union)#cite_note-RL24-1
https://de.wikipedia.org/wiki/Vergaberecht_(Europ%C3%A4ische_Union)#cite_note-RL25-2
https://de.wikipedia.org/wiki/Europ%C3%A4ischer_Gerichtshof
https://de.wikipedia.org/wiki/Vergaberecht_(Europ%C3%A4ische_Union)#cite_note-Telaustria-3
http://ec.europa.eu/growth/single-market/public-procurement/rules-implementation_en
https://en.wikipedia.org/wiki/Cabinet_Office
https://www.gov.uk/government/publications/procurement-policy-note-0215-public-contracts-regulations-2015
http://www.procurement.ie/news/2095
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Procurement Talk: Lara Winkler HESER

Thuesday, 17 February
. 2.40pm
On the one side:

1. Corporate Sustainability Due Diligence Directive (CSDDD), Directive - EU - 2024/1760 - EN - EUR-Lex
2. Carbon Border Adjustment Mechanism (CBAM), Carbon Border Adjustment Mechanism (CBAM) | Access2Markets

On the other side:

General Public Procurement Directive2014/24/EU2 and the Utilities Directive 2014/25/EU!2! as well as
the principles established by the EuGH for the first time in the Telaustria and Telefonadress ruling2!

[1] Legal rules and implementation - Growth - European Commission". Growth.
[2] Cabinet Office/Crown Commercial Service, Procurement Policy Note 02/15: Public Contracts Reqgulations 2015
[3] Office of Government Procurement (2014), Public Consultation on the Transposition of the new EU Procurement Directives,

Legal requirements

How to include sustainability in public tender

Standard stuff Technical components

FARTRADE e T Challenges: Few suppliers sometimes 2 or 3
Sustainable butter is easy

Sustainable magnets ?

Supply chain?
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https://eur-lex.europa.eu/eli/dir/2024/1760/oj
https://trade.ec.europa.eu/access-to-markets/en/news/carbon-border-adjustment-mechanism-cbam
https://de.wikipedia.org/wiki/Vergaberecht_(Europ%C3%A4ische_Union)#cite_note-RL24-1
https://de.wikipedia.org/wiki/Vergaberecht_(Europ%C3%A4ische_Union)#cite_note-RL25-2
https://de.wikipedia.org/wiki/Europ%C3%A4ischer_Gerichtshof
https://de.wikipedia.org/wiki/Vergaberecht_(Europ%C3%A4ische_Union)#cite_note-Telaustria-3
http://ec.europa.eu/growth/single-market/public-procurement/rules-implementation_en
https://en.wikipedia.org/wiki/Cabinet_Office
https://www.gov.uk/government/publications/procurement-policy-note-0215-public-contracts-regulations-2015
http://www.procurement.ie/news/2095

Sustainability in science DESY

Compulsory vs. free style

 Why do we do science, and for whom?

* |s sustainability merely a means of acquiring funding and

adhering to legislation?

* |s it just reporting, or is it about changing the world?

Please consider what science is supposed to be!

DESY. | Andrea Klumpp WS Einstein Telescope Research Infrastructure: Challenges and Long-Term Sustainability
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What is sustainability at DESY DESY.

Broad approach with focus on energy efficiency Infrastructure
Science

_ .{ > Reuse of infrastructure

> Science case supports ‘ /_\H E » Energy saving technologies
sustainability goals > New building concepts and materials

» High number of beamlines

» Innovation and technology /

transfer

~ LeNa M
Nachhaltigkeitsmanagement y

Supporting processes

» Key infrastructure of
Science City Bahrenfeld

» Cooperation in campus security, safety,
enviromental protection and mobility

in auBeruniversitaren
Forschungsorganisationen

Handreichung

Personnel

' » Sustainable career
OIS development
R > Keep knowledge on
campus and attract
best talents

Management

» Transparent to employees and stakeholders
» Documentation of processes and decions
» Boost socio-econimic impact

(education, employment...)

DESY. | Andrea Klumpp WS Einstein Telescope Research Infrastructure: Challenges and Long-Term Sustainability
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Climate Protection at DESY DESY.

Focus CO,

DESY has 3 big CO2 emission sources (and many little ones)
1. Electrical power: from 2023 on 100 % Renewable - 40.000 tons CO, less per year (55.000
tons with XFEL) (compared to 2019)

2. Business trips: 1/3 less travel in total - short trips only by train - flights we can’t avoid to
be compensated - CO, savings between 4.000-6.000 tons

3. Heating: currently comes from a coal plant nearby - already use waste heat from the
cryogenic hall (>10 GWh/y) - next project: usage of unused waste heat of ca. 12 GWh/y -
p055|ble CO, savings of about 4.000 tons (compared to 2019)

Ne-dk W5
t. ,@m.&“‘w l X

i ~l~
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Energy monitoring and management DESY.

= Data collection and analysis with energy monitoring system

= 2019: approx. 330 meters with 18 % integrated in the nergy monitoring system
=  2025: approx. 1,000 meters and 94 % integrated
= Planning manual for new buildings/projects

= Strong cooperation between the Energy Management team and MKK technicians

Procurement Financing DESY Hamburg 2024 e
Cost concept /| Intracting v L
privileges N Skl FEL
Monitoring / e 7
SO 50001 Green s I Refurbishment I I Photovoltaicl e
EMAS Reporting power /
Givil ‘ greening
construction
Energy procurement

compliance
New buildings
orage
g' Ay
on campus

h Energy production
Energy distribution PETRAIV Design for
Energy application stainabilit

PETRA | 385GW

Energy

Office bulldings 3.5 GWR\ \ ~——— Kaldera 03GWh

Norkshops  1,1GWnh

Testracities 23 GWh L 04GWn

Datacentre  115GWh —— REGAE 02GAn

Coolingfing 10.9 Gih

Waste heat
neighborhood
Energy efficiency

————————— Component
L e Energy S Research efficiency
awareness o .- . R&D .

Technical monitoring T . System B

monitoring e - — S efficiency i

L [ Machine efflmency] . Access o ——
e o model/remote distnct heating - — /
National Power . e i}
networking

Canteen 0.6 GWh CSSB 226Wh

ry rest 2.5 GWh

storage Machine Automation > 2o

S, "““*\,
op . |.6*‘M|
stability Digitizati International * The ryogeni oty uppies XFEL, FLASH. AMTF OXFEL) andthe AL T Heotsupsly i DESY.
igitization ) e oot o aupplie anous conurmars o DESY sl wih 8-C hilod water.inluin v acsiraor. i con, BB ok Ui
networking

Sankey diagram for the energy consumption of DESY in 2024
DESY. | Andrea Klumpp WS Einstein Telescope Research Infrastructure: Challenges and Long-Term Sustainability




DESY.

Waste heat

1/3 from a district heating network
2/3 already use waste heat from the cryogenic hall (>11 GWh/y) |
Next project: usage of unused waste heat of approx. 12 GWh/y

already started for new buildings ©

DDDDDDD

Possible CO, savings of about 4,000 tons (compared to 2019) S
Use additional heat pumps to raise the temperature of low-temperature waste
heat from the accelerator cooling circuits up to 60°C and use it to supply heat
to existing buildings via the existing local heating network

CO, reduction: 129.79 kg GWP/m? NGF in % (for heat) 81%

New buildings with low-temperature heating systems
Direct use of low-temperature waste heat at 35°C for tunnel heating or drying
CO, reduction: yet unknown

| Andrea Klumpp WS Einstein Telescope Research Infrastructure: Challenges and Long-Term Sustainability
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District heating



Civil Construction
LCA for buildings

Main Criteria Groups of the BNB System

Economic

Ecological

Location Profile

Source: BBSR

Socio-Cultural
and Functional

Quality

22,5%

Technical Quality 22,5%

Process Quality 10%

| Andrea Klumpp WS Einstein Telescope Research Infrastructure: Challenges and Long-Term Sustainability
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National certification system for sustainable
building (BNB):

» Consideration of the whole life cycle of the
building (LCA)

» Ecological, economic, socio-cultural and
technical qualities are rated equally

* End of life and recycling are included

» BNB silver for all new buildings at DESY
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Want to know more?
DESYs sustainability report

2.876wh » 80%

of PETRA Ill publications
contribute to issues that have
immediate relevance to society

50/50

In 2024, it was decided to appoint
three women to the six-person DESY
Directorate. They took office in 2025.

1% °

(0, savings for heat supply through implementation

80%

of employees feel quite
comfortable and well
integrated at DESY

Calculated annual energy savings through
the use of permanent magnets in DESY's
future project PETRA IV

30%

fewer business trips

>1000

electricity meters installed
for better energy monitoring

6.62t»

Annual CO, savings thanks
to new electric forklift

—Ly

power saved in the modulators

DESY.

https://sustainability.desy.de

| Andrea Klumpp WS Einstein Telescope Research Infrastructure: Challenges and Long-Term Sustainability

for FLASH

of the waste heat project at both sites

More than

17 000 kwh

saved in the winter of 2022/23
just by using cold water
to wash hands

More than

110 000

schoolchildren have already
conducted research in the
Helmholtz Association's first
School Lab

8.16m €

funding for waste heat utilisation
at both sites
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Boundary conditions DESY
External (BMFTR)

« Shutdown PETRA: max 2.5 years
* Project duration: max. 9 years
* Project completion: by the end of 2035 at the latest

2020 2022 2024 2026 2028 2030 2032 2034 2036

Main milestones

Technical Design Preparation

@ R ProposalaFC R4y (C @)DR  Shutdown PETRA I 4p @ startPETRA IV
* Project start: January 2027 s
° S h u t d O wn s t a rt : J a g] u a r 2 O 3 O Procurement (Accelerator & Beam"n:s’;mm'“'““"‘g

y. PETRAIV statton T v
« PETRA IV start of operation: July 2032 instalation DESY 1 Mg
CDRs Phase Il Beamlines ’ I L aser-Plasma Injector
. . Conceptual Design of Beamlines [ NRNRNRRGGGGGG | Upgrade of Beamlines |
 Project completion: December 2035 P Sartase gamines 4
TDRs Phase | Beamlines . ’ TDRs Phase |l Beamlines

Start Operation of Beamlines in PXN, MvL, PXE ’ ‘ Start Operation of Beamlines in PXW

DESY. | Andrea Klumpp WS Einstein Telescope Research Infrastructure: Challenges and Long-Term Sustainability



What is the project
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Expansion/upgrading of existing infrastructure, the accelerator complex and experiments

Civil construction

Demolition of 28 buildings (structures)
Construction of 49 buildings (structures)
Refurbishment of 11 buildings

Extension/refurbishment of technical

Accelerator complex

eR¥Z B REFMEREY OB p 2 ¥FoBR d¥e P 2 §Re

N __Paul P Ewald Hall (PXN)

/:/_JF Sectim

Dismantling of PETRA Il

Construction of the 2.3 km storage ring
Dismantling of DESY I

Construction of DESY IV

New laser plasma injector

New RF system in the north area

Ada Yonath
Hall (PXE)

Injection

" Injector

DESY. | Andrea Klumpp WS Einstein Telescope Research Infrastructure: Challenges and Long-Term Sustainability

Experimental facility

31 new beamlines

60 new/upgraded end stations

62 new/upgraded laboratories



Benefit of the upgrade DESY

10% PETRA IV. neif : Photon source size -ideal imaging capabilities
xo":r ST |

10%* b

Brightness (ph/s/0.1% bw/mm?*/mrad?)

- — T 3 \)
< "‘ \ ! 3
-y \
Bgpemic s \\. Y

20 £ \ '
10 E' arci-T™M \\ ’I"
E \ H
1 PETRA Il ‘

10!9 A A L \

10? 10’ 10* 10°

Photon Energy (eV)

Standard operation: full coupling

Spectral brightness of PETRA IV (H6BA lattice) compared to PETRA III [4]

Emittance 12 x 12 (pm rad)?
Brilliance increase by Source size 5% 5 mm?
->500 x (hard X-rays) Source divergence 2.4 x 2.4 mrad?

->1000 x (high-energy X-rays)

PETRA IV. brilliance at 100 keV
higher than for 10 keV at PETRA Ill today!!

Coherence of the emitted light for PETRA Il (bottom) and PETRA V. (upper figure)
DESY. | Andrea Klumpp WS Einstein Telescope Research Infrastructure: Challenges and Long-Term Sustainability

[1] C.G. Schroer et all Eur. Phys. J. Plus 137, 1312 (2022)


https://link.springer.com/article/10.1140/epjp/s13360-022-03517-6#auth-Christian_G_-Schroer-Aff1-Aff2
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The life cycle of a large research infrastructure  oesv
project

Planning and Design
First idea, Research,
Discussions, Workshops,
Design process

End of Life Installation
Decommissioning, Manufactoring, Purchase,

Dismantling, Recycling, Transport, Commissioning
Reuse, Disposal Building

Operation

Energy consumption,
Repair, Refurbishment,

Use, Traveling, Conversions,
Further development

DESY. | Andrea Klumpp WS Einstein Telescope Research Infrastructure: Challenges and Long-Term Sustainability



The life cycle in PETRA IV project

Planning and Design

End of life of PETRA Il First idea, Research,

Is part of the project ! Discussions, Workshops,
' Design process

End of Life Installation
Decommissioning, Manufactoring, Purchase,
Dismantling, Recycling, Transport, Commissioning
Reuse, Disposal Building
Operation
Energy consumption,
End Of I|fe Of PETRA IV Repair' Refurbishment'

Not part of the project! Use, Traveling, Conversions,

Further development

DESY. | Andrea Klumpp WS Einstein Telescope Research Infrastructure: Challenges and Long-Term Sustainability
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The life cycle in PETRA IV project DESY
« Participation on meetings
. . « Material data base
SUStamab"lty « Design for sustainability
Planning and Design Energy consumption
First idea, Research,
Discussions, Workshops,
- Logistic Design process
* Reuse
*_Recycling End of Life Installation
Decommissioning, Manufactoring, Purchase,
Dismantling, Recycling, Transport, Commissioning
Reuse, Disposal Building
- BNB
Operation « Sustainable
Energy consumption, pro;ur'ement
Repair, Refurbishment, * Logistic
- Travel guidelines Use, Traveling, Conversions, » Distribution of
« Energy monitoring and management | [RESIGUEIEe [V Te]elolTols meters

» Design for sustainability
 Data management
 Waste heat usage

DESY. | Andrea Klumpp WS Einstein Telescope Research Infrastructure: Challenges and Long-Term Sustainability
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Life Cycle DESY.

It starts with the DESIGN

Transportation

Manufacturing, Retail, use

"LCA is a tool for the processing
analysis of the
environmental burden of

. RESOURCES EMISSIONS
products at all stages in
their life cycle”
Resource )
extraction, Disposal
farming,
+ Social processing

+ Governance Recycling, re-use,

energy recovery

I Source: European Commission, Joint Research Centre, Cristobal-Garcia, J., Pant, R., Reale, F., et al., Life cycle
assessment for the impact assessment of policies, Publications Office, 2017,
https://data.europa.eu/doi/10.2788/318544

DESY. | Andrea Klumpp WS Einstein Telescope Research Infrastructure: Challenges and Long-Term Sustainability


https://data.europa.eu/doi/10.2788/318544

DESY.

An exemplary LCA

Power supply for PETRA IV

* More than 1000 power supplies for PETRA IV needed
« Weekly 1 to 3 power supplies have to be replaced

* For Hot Swap System also some devices needed

SUSTAIN
ABLE
DESY.

» Decision: a homemade and designed Cimate change (tota) Orone desletion Acidification Water use
0
o 1,00E+04 1,00E+04 1,00E+05
p ower su p p | y S h ou I d b e use d w0 1,00E+03 1.00E+03 1,00E+04
g 100 P ¢ 1,00E+02 g 10003
. M M M v + =
« Reasons: longer life time, easier to L
Negative val E ! g 1,00E+00 g’
for recycling o 2 o
M M . 1 3 1,00E+00 =1 1.00E-01 v\E 1,00E+01
repair, specially customised to the
o1 1,00E-01 1,00E-02 '
reqUII'ementS Eutrophication aquatic Depletion of abiotic
freshwater resources
1,00E+05 1,00E+05
1,00E+04 1,00E+04
1 D0E+03 100803 Logarithmic scales!
L . L00E+02
o oo g LOOE0L m Manufactoring m Distribution
g’ 1,00E+01 L& 1,00E+00
1,00E+00 E 100801 ® Installation mUse
1,00E-01 iggig; mEnd of life
1,00E-02 1,00E-04
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Simplified CO, Footprint

For Bending magnets

Permanent magnetic bending magnets in
PETRA IV will save 3.54 GWh/year

in operation (cable losses included)

SUSTAIN
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DESY.

GWP [kgCO,eq/magnet]

Permanent magnet type 1 o —

Electromagnet type 1 =

Permanent magnet type 2 o —

Electromagnet type 2 _

Permanent magnet type 3 ——————————————

Electromagnet type 3 =

0 500 1000 1500 2000 2500

GWP for material and estimated energy consumption in operation

B permanent magnets: material

mmm  electromagnets: material

mm  electromagnets: material + renewable electricity for 2 years - green

DESY. | Andrea Klumpp WS Einstein Telescope Research Infrastructure: Challenges and Long-Term Sustainability



DESY.

Every coin has two sides.

Tunnel temperature

PETRA lll temperature stability with electromagnets

24 u%

2 N
Jan 26 Mar 26 May 25 Jul 24 Sep 22 Nov 21 Jan

ar
1 Jan 26 18:06:50 CET 2020 12 Mo

Black curve, 26° - 31° C: Pos.1, air temperature regulated (30° C)
Red curve, 23° - 34° C: Pos 2, air temperature unregulated
Blue curve, 23° - 36° C: air temperature, air temperature unregulated

The tunnel temperature must remain stable to within £1K.

Temperature stability of some PM

Highest Energy Output vs.
Temperature

Comparison of SmCo vs. Neo

(BH)max(MGOE)
» BRRERERREAEEDNR

25 50 75 100 125 150 175 200 225
Temperature (°C)

| Andrea Klumpp WS Einstein Telescope Research Infrastructure: Challenges and Long-Term Sustainability
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Every coin has two sides. DESY.

Children as young as seven mining
cobalt used in smartphones, says
Amnesty

Energy savings and CO, footprint vs enviromental footprint N

for household brands to mines in DRC, where children work in life-

threatening conditions

Permanent magnetic bending magnets in
PETRA IV will save 3.54 GWh/year
in operation including cable losses

GWP [kgCO,eq/magnet]

Permanent magnet type 1 m——

Electromagnet type 1 e —

Permanent magnet type 2 m———

Electromagnet type 2 | —

Permanent magnet type 3 mss—

Electromagnet type 3 —

= EP Marine

ETP Freshwater

0 500 1000 1500 2000 2500 = WEP Freshwater
. . . . . = AP
GWP for material and estimated energy consumption in operation j—] —
- permanent m39n9t51 material a) Private, illegal minning in China; http://www.chinahush.com/2009/10/21/amazing-pictures-pollution-in- - - J— PM
electromagnetS' material china/; 2009 - 2011 ChinaHush is licensed under a Creative Commons License Copyright: Lu Guang; 0
— : ) .. b) air pollution by heavy industries; Quelle: china-digital-times Copyright: My Essentia com blog; aHTP
== €lectromagnets: material + renewable electricity for 2 years - green ©) In-Situ-Leaching; Quelle: Web-Page Bellona Copyright: Andre] Ozharovsky; BO-B/IM MP-B MW-M NK-Eu
d) Entrance to waste disposal for radioactive waste from REE production in Bukit Merah
in Kledang mountains; built for 20 years storage of radioactive waste (14 Mrd years radioactive uGWP

half-life); 1985 Copyright: Consumer Assciation Penang NGOdvmlum

Beitrag: Collector
Lizenz: Creative Commons (CC-BY-NC-SA) V.3.0

CO2 foot Pr int break even BO-B/M: Bayan Obo bastnasite/monazite (China)
MP-B: Mountain Pass bastnasite (U.S.)

in the first two years for green! energy MW-M:  Mt. Weld monazite (Australia/Malaysia)

NK-Eu: Norra Karr eudialyte (Sweden)
CSP-IAC: Chinese southern provinces ion-adsorption clays

i . . . P. Zapp, A. Schreiber, J. Marx and W. Kuckshinrichs: Environmental impacts
DESY. | Andrea Klumpp WS Einstein Telescope Research Infrastructure: Challenges and Long-Term Sustainability of rare earth production; MRS Bulletin 2022 Viol. 47 Issue 3 Pages 267-275


http://www.chinahush.com/2009/10/21/amazing-pictures-pollution-in-
https://www.mineralienatlas.de/lexikon/index.php/UserHomepage?memberid=10001
http://creativecommons.org/licenses/by-nc-sa/3.0/de/
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Strategies for Design for sustainability DESY.

Innovate solutions
* Rethink how to provide the benefit

OPtimize end-of-life « Anticipate technology change
« Design for easy disassembly, component reuse - Optimise or integrate functions
and recycling .

Integrate natural systems

* Integrate with used-product collection models Minimise quantity of material used

» Design for safe disposal and biodegradability

Choose low impact materials
Minimize used impact Demateriali-  Avoid materials that damage ecology or
+ Change behaviours and encourage lower zation : health

impact consumption * Avoid materials that deplete natural

* Reduce energy, water and material resources
requirments during use s » Use recycled, reclaimed, waste by-products
+ Design for carbon-neutral or Energy Design for materials and renewable resources

efficiency Sustainability

renewable energy selection

Maximise lifetime

« Design for durability

« Design for maintenance, easy
repair, reuse and exchange

» Consider upgradable products and
second life with different function

Optimize manufactoring and logistic
* Minimize waste energy use in production
+ Userenewable and carbon-neutral energy
* Minimize number of parts, materials
and steps in production
* Reduce weight and volume of
product and packaging
« Consider reusable packaging systems
DESY. | Andrea Klumpp WS Einstein Telescope Research Infrastructure: Challenges and Long-Term Sustainability e Use Iowest—impact transport and source |oca||y
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Examples for Design for sustainability DESY.

Permanent magnets and power supplies

Bending magnets made of permanent Reduce number of backup systems -
magnetic material optimised hot-swap

Savings: more than 100COj€qIperyear  Savings: more than 5OEICO;€q: per year

DESY. | Andrea Klumpp WS Einstein Telescope Research Infrastructure: Challenges and Long-Term Sustainability
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Examples for Design for sustainability II DESY.
Girder

New design first inspired by corals, than
topological optimized

with 15 % less material and at least 60% recycled
material

Savings: at least 500t €0, eq. for all girders in the

tunnel.

DESY. | Andrea Klumpp WS Einstein Telescope Research Infrastructure: Challenges and Long-Term Sustainability



DESY.

R&D for accelerator
Plasma based Injector

. Development of the innovative laser-plasma-based acceleration
. Energy consumption is expected to be one order less than

consumption of the conventional injector chain

= Savings: more than BOO'tCO;€q. peryear

JLINACHI
450 MeV

PETRAIV

—====1.— LPA Injector
= 6GeV

Simulation of laser driven plasma S
acceleration (S. Jalas, Scicomlab)

| Andrea Klumpp WS Einstein Telescope Research Infrastructure: Challenges and Long-Term Sustainability
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Power consumption
injection

N

power consumption(MW)

Power consumption for LPA,

PETRA Il and PETRA IV
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New Detectores and more beamlines

Results vs data management
PETRA lll: Storage Usage (per Beamline) on ASAP3
Run , , Run |  Rup ,  Run , , Rup , K Rup, , Run , , Rup ,
Projection for Petra IV. operation in 2028: Hor
e Snapshot in April 2023
» Peak total daily data generation will exceed 1PB per day based
8.0PB -
on actual peak 2021 GPFS usage
6.0 PB L.
» By 2028, detectors will be larger and faster: vore |
» Planned 130 kHz detector with a frame size of 10 MP and | ,4m L
dynamical range of 2 Bytes, would produce 2.5 TB/s _ﬁf,,_—,_..{*/_,,_—/;__/_t__
0.0 B T T T T T T T T T p—
> Some individual instruments will produce >1PB per day iy | P ’a“ms il ‘a"2°0 R ‘3"2224“’;23
external I pO plO p
Increase inevitable almost regardless of PETRA-IV project P — e R
p02.2 = p07b p21.2 p64 mmm——
pO3 M pO8 m— p22 — P65 m—
p0O4 NN p09 p23

,Online-Storage” (Cloud): 166 bis 280 kg CO./Terabyte of stored data per year

UBA

DESY.
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Further examples for sustainability @PETRA IV oesv.
Use of robotics and HiPhax Remote access - high-troughput MX
telepresence of experts Every photon counts Highly standardizes X-ray techniques

MARWIN3

MARWIN: Mobile Autonomous Highly automated pharmaceutical The technical equipment at PETRA IlI's
Robot for Maintenance and screening beamline for room P11 beamline includes a robotic arm
Inspection temperature measurements that can execute fully automated

sample changes.
K/\] Anendung et H I R3x Morep automz?ted beamlines for
Anwendung und Innovation
o der HAW Hgmburg und DESY qhnv
PETRA IV are planned.

DESY. | Andrea Klumpp WS Einstein Telescope Research Infrastructure: Challenges and Long-Term Sustainability
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Petra IV. - Research for sustainability DESY.

What makes an accelerator sustainable is the research we do with it.

» Future trends: research for sustainable technology
 New experimental hall with 18 beamlines
 New access and business model to achieve faster access to the facility for industry and to avoid traveling

Green hydrogen
» Processes for generating hydrogen fuels

are not sustainable J/’ 1 ,
By using PETRA IV to examine water-

splitting reactions in nature and = [
understand at the atomic level how they — /
progress

« We can develop more efficient
processes

Plastic alternatives

» Cellulose nano-fibres derived from
wood make for a sustainable version of
our everyday plastics

« Using the light from PETRA IV, the —‘
production process can be followed in g P1Y)
much greater detail and 100 times N £
faster than before

Long-lasting solar cells and new batteries

* Optimize the electronic structure of
materials of solar cells and batteries
by using atomic-level imaging and
spectroscopy

DESY. | Andrea Klumpp WS Einstein Telescope Research Infrastructure: Challenges and Long-Term Sustainability



Every journey starts with the first step

But the first step is the hardest ...

« Start with something easy to do
» Every change makes a difference
» Even small changes count and add up.
> Pareto principle: 80 % of the results can
be achieved with 20 % of the total effort

Effort Result

- O

Pareto principle

e Establish routines

DESY.

CU\I’!—\IN

» Be patient and gracious with yourself.
» Change is a slow process.
> Years of conditioning take a long time to wear off.
> Be aware, you can change something.
» Don't underestimate your contribution.

* Reward yourself for making progress

Candy clip art (112989
M
eeeee

* Find fellow campaigners
=> Exchange with others motivates and strengthens


https://de.freepik.com/vektoren-premium/nachhaltige-taegliche-routine-duotone-illustration_84460907.htm
https://de.freepik.com/vektoren-premium/nachhaltige-taegliche-routine-duotone-illustration_84460907.htm
https://4vector.com/free-vector/candy-clip-art-112989
https://4vector.com/free-vector/candy-clip-art-112989
https://4vector.com/free-vector/candy-clip-art-112989
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Thank you for your attention!

Dr. Andrea Klumpp
DESY Stabsstelle Nachhaltigkeit
Deutsches Elektronen-Synchrotron DESY

E-Mail: andrea.klumpp@desy.de
Internet: https://nachhaltigkeit.desy.de/

HELMHOLTZ
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