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ESS In-Kind update

Reminder: In-Kind Collaborations

IK Status
Knowledge Transfer

More Perspectives ?
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More than 550 employees from
over 55 countries all over the

world, and in excess of 100
collaborating institutions, are
constructing and building the
world’'s most powerful neutron
source




IN-Kind Management
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Czech Republic
»  Nuclear Physics Institute of the CAS

Denmark

= Aarhus University

= Roskilde University

= Technical University of Denmark (DTU)
= University of Copenhagen

Estonia
= Tallinn University of Technology
= University of Tartu

France
« Laboratoire Léon Brillouin (LLB)
= National Center for Scientific Research

(CNRS)

= French Alternative Energies and Atomic
Energy Commission (CEA)

Germany

= Forschungszentrum Jilich
»  Helmholtz-Zentrum Geesthacht
= Technical University of Munich

Hungary

» Hungarian Academy of Sciences -
Centre for Energy Research

» Hungarian Academy of Sciences
- Institute for Nuclear Research
(ATOMKI)

= Wigner Research Centre for Physics

Italy

» National Institute for Nuclear Physics
(INFN)

= Elettra Sincrotrone Trieste

= National Research Council of Italy (CNR)
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Norway

» Institute for Energy Technology (IFE)
= University of Bergen

= University of Oslo

Poland

= Henryk Niewodni Institute of Nuclear
Physics (IF) PAN)

National Center for Nuclear Research
Polska Grupa Energetyczna
Technical University of Lodz

Warsaw University of Technology
Wroclaw University of Science and
Technology (WUST)

Spain
» ESS Bilbao Consortium

Sweden

»  Lund University

= University West

« Uppsala University

Switzerland

= Paul Scherrer Institute (PSI)

= ZHAW Zurich University of Applied
Sciences

United Kingdom

= Science and Technology
Facilities Council (STFC)

= UK Atomic Energy Authority
(UKAEA)




A coalition of 13 European countries @

Host countries Non host member countries
Sweden, Denmark Czech Republic, Estonia, France, Germany, @
Hungary, Italy, Norway, Poland, Spain, °
Switzerland, United Kingdom. °
Construction Construction
47 5% 52.5% o
(of which 70% is in-kind
deliverables)
o
o
g Operations Q Operations ®
15% 85% o
o 4 @

The European Spallation Source *ERIC established in 2015 o

*ERIC legal framework was created by °
the European Commission in 2009
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. Courtesy Mark Robinson
IN-Kind Cost Overruns =

There are several issues adversely affecting In-Kind costs, generally the principles for ‘dealing’ with "VtAI.{;se
are as follows:

* The IK Partners are responsible to absorb all the costs for their IK contributions. This is in exactly the same
way that ESS is responsible to absorb all the costs related to direct procurements.

= The IK Contribution Agreements for example are very clear on responsibilities for covering the recovery
costs for any of their IK component defects — regardless of where in the In-Kind supply chain these occur.

ESS however continues to do all possible to help IK partners with all aspects of their contributions and
associated costs, examples include:

= Assisting IK Partner management teams with the preparation of the non technical aspects of TA change
requests

= Investigating any opportunities for ‘economy of scale’ procurements

= Further identifying, as early as possible, any items in the design that are long lead time items

= Working with the IK Partners to assist them with their funding agencies / ministries

2024-03-18



What is an In-Kind Contribution?

Key advantages

« Develop and maintain the Member's industrial base
l « Boosts the professional and social capital of the

member’s scientists and engineers

Cash
contribution

« Enhanced status for their respective national

W\ ETY
benefits

institutions that are part of the global communities

 Distribution of the work to the Members is a major

driver in fostering a community of innovators

- ESS Bilboa - SOCTO-ECONOMIC IMPACT

The Spanish contribution from ESS Bilbao to ESS European Spallation Source ERIC



https://www.essbilbao.org/wp-content/uploads/accelerate/Accelerate_Report.pdf
https://www.essbilbao.org/wp-content/uploads/accelerate/Accelerate_Report.pdf

Each country participating in the ERIC Council is represented in the IKRC by one delegate. The Chair and Vice-Chair are
by the Committee and app by the Council.

INn-Kind Contribution Process

Chair

Fiamma Garcia-Toriello (Chair)
i ESS PROGRAMME PLAN @ Q @
Petr Sittner WPs |WU | WPs|WU | WPs|WU | WPs | WU
Academy of Sciences of the Czech Republic - Institute of Physics
Czech Republic 4 Design and
Niels Bech Christensen p md mt'on +
Technical University of Denmark WV
Dy k
o ESS Partner
Piret Pikma IKC follow up and
TotuUnversty Framework review NV
Estonia Conm

N

Delivery

Transfer of
ownerships

Arsene Goukassov

Laboratoire Léon Brillouin (LLB)

France Twhnlcal /\ 7\

Tania Claudio Web; s ESS Partner IKC

(\IaI::Ch::lr)u - final acceptance value crediting

Forschungszentrum Jilich - LA J } to membef

Germany POtentlal Countfy
party discussion

—— IMPLEMENTATION CONCLUSION

Obuda University

Hungary Managing Tracking the IKC value crediting

expressions delivery of the process is

Giuseppe Gorini of interest and contracted approved, applied

University of Miano-Bicocca contracting solutions, services, and the closeout

e with the partner materials, etc. of a contribution is

e institutions. conducted.

Erik Wahlstrom

Dep of Physics at git iversity of Science and Technc A, ®

Norway

Dariusz Bocian

Institute of Nuclear Physics, Polish Academy of Sciences (IF}-PAN)
Poland

Félix Jiménez-Villacorta
ESS Bilbao

Spain WPs: Work Packages | WU: Work Unit | EOI: Expression of Interest | IKRC: In-Kind Review Committee



In-Kind Agreement Process

Contracts between ESS and In-Kind partners are composed of In-Kind Collaboration Agreements and
Technical Annexes

In-kind Contribution Agreement - TeChnical r‘eqUif‘emenT/SCOpe

— Product compliance with European Directives

European Spallation Source ERIC

- National regulation and harmonized standards

— Project Quality Plan

SCHEDULE AIK 5.2
“ELLIPTICAL MEDIUM AND HIGH BETA i
CRYOMODULE COMPONENT SUPPLY”
OO OO — Methodology supported by ESS Management System and ESS handbooks
SIGNED BETWEEN ESS AND CEA

-~ Tools to facilitate data transfer and integration

- Continuous follow up from technical experts from In-Kind partner and ESS

Expression Definition

of Interest

Response of In-Kind Implement

Mo Work ation
:anfem Packages



K status — March 24

2 ESS Sub-Project Status

Sub-project budgets and In-Kind Goals are based on the original Cost Book values from 2013
and do not include escalation. ‘TAs approved’ refers to TAs that have received approval at the
ESS ERIC Council whereas ‘recommended’ refers to recommendation at the IKRC (but without
Council approval). Accredited and Approved includes direct contracts from Czech and German

IK partners.
Accelerator
510 M€ | 75% (383 M€) 17 TAs accredited (71 M€) 0 TAs in preparation (0
Budget | In-Kind Goal 20 TAs approved (171 M€) ME)

56% (287 M€) forecasted as In-
Kind

4 TAs recommended (15 M€)
13 Collaborations signed (31 M€)

0 M€ of further In-Kind
identified

Target
155 M€ | 65% (101 M€) 9 TAs accredited (12.1 M€) 0 TA in preparation
Budget | In-Kind Goal 7 TAs approved (64.1 M€) (0 M€)

60% (93 M€) forecasted In-Kind

Neutron Scattering Systems

350 M€
Budget

65% (228 M€)
In-Kind Goal

50% (176 M€) forecasted as In-
Kind

Integrated Control Systems

73 M€
Budget

50% (36.5 M€)
In-Kind Goal

22% (16.3 M€) forecasted In-
Kind

5 TAs recommended (17 M€)
1 Collaboration signed (0.2 M€)

61 TAs accredited (16.1 M€)

39 TAs approved (148 M€)

5 TAs recommended (12.1 M€)
9 Collaborations signed (7.6 M€)

16 TAs accredited (10.3 M€)

4 TAs approved (4.6 M€)

1 TA recommended (1 M€)

1 Collaboration signed (0.4 M€)

0 M€ of further In-Kind
identified

0 TA in preparation

(0 M€)

0 M€ of further In-Kind
identified

O TA In Preparation

(0 M€)

0 M€ of further In-Kind
work identified

Table 1 - Current IK totals per Project for March 2023

Values kEUR [Mar 2024 CONSTRUCTION IN-KIND REPORTING
% ACCREDITED & APPROVED :
A d Pl = In-Kind | Not In- TOTAL
. pprove anne: os )
Accredited All Goal Kind**
PROJECT ccredite & Total Potential| States s
Endorsed
11 Accelerator Systems 70,682| 185,870] 256,552| 50.3% o| 30891 287,443 75%| 222,557| 510,000
12 Target Station 12,148] 81,044 93192] 60.1% 0 204] 93,39 65%| 61,604 155,000
13 Neutron Scattering Systems 16,095| 160,958 177,053|  50.6% o] 7560] 184,613 65%| 165,387| 350,000
14 Integrated Control Systems 10309]  5555] 15864] 21.7% 0 425| 16,289 50%| 56,711 73,000
Total - All 4 projects | 109,233] _433,427] 542,660]  49.9% o] 39,080] 581,740 506,260] 1,088,000
Total - All ESS 29.4% [ET6%] 747,250] [[1,843,000

*Includes completed German Direct Contracts, **Calculated compared to 2013 Budget, ***2013 Budget Totals

Czech 36.86 M€  [68% (252 [25.2M€ |4 TAs 6 TAS 0TAs
Republic Construction ‘M€) In-Kind  |Allocated IK |Accredited |Approved |Recommend
Commitment |Commitment |Value (0.9 M€) (24.3 M€) |-ed (0 M€)

ERIC founder ‘

IKC Agreements UJF (Signed)
The majority of funding is supplied via EU Structural Funds. Strong contributions to Target (He Loop and
ventilation/cooling) and NSS (BEER). CZ Ministry increased funding from 0,3% to 2%. Czech Republic have indicated that
remaining fund allocated as IK will be contributed as cash. BEER TA has been approved by Council in June 2021 together
with a dedicated IKCA. 3 Procurements carried out in Dec 2021 for Target, which count as accredited IK.

Denmark 225 M€ |12 Signed Collaborations |0 Planned Collaborations (0 M€)
ERIC founder Construction |(10.8 M€)
Commitment
Host country
C hus Uni (Signed), DTU/KU (Signed), Roskilde Uni (Signed)

Collaboration agreemlents signed with Accelerator (Aarhus U), NSS (Roskilde & DTU) and Target (DTU). Instruments
BIFROST and HEIMDAL are led by DTU/KU and Aarhus Uni, respectively. Interest from various Danish Institutes (including
DTU & Aarhus University) for supplying IK during Initial Operations. Two TAs already approved for 10 with DTU and Univ of
Copenhagen.

70% (3.2 M€) (3.2 M€ 9 TAs 5TAs 0 TAs
Allocated IK |Accredited |Approved |Recommend
(215 M€) |(1.1ME€) |-ed (0 M€)

Estonia 4.6 Me

ERIC founder Construction ‘ln-Klnd
Commitment |Commitment |Value

I

IKC Agreements:Tallinn Technical University (Signed), Tartu University (Signed)

There are 14 approved TAs with Estonia, 7 with Tallin University (mainly ICS and Accelerator) and 7 with University of
Tartu (all NSS). Funding for IK collaborations comes from Structural Funds. All construction IK funds have been allocated.
Estonia has shown interest in having further IK during Initial Operations

|France 147 M€ 82% (1214 [121.4M€ |13 TAs 15TAs  |0TAs
ERIC founder Construction |M€) In-Kind |Allocated IK [Accredited |Approved |Recommend
Commitment |Commitment |Value (15.2 M€) |(105.4 -ed (0 M€)
‘ Mé)

IKC Agreements: CEA (Signed), CNRS (Signed), LLB (CEA-CNRS) (Signed)
IK Agreements signed and endorsed for CEA and CNRS covering scope for Accelerator and ICS. IKCA for LLB, which is
jointly owned between CEA and CNRS, signed at the end of June 2019. Three amendments to be presented for the
instruments at IKRC 29. Likely that spares during the Initial Operations phase will be purchased as direct contracts.



Country IKC Briefs

IKC Agreements:ESS Bilbao (Pending resolution of expiry date of ESS Bilbao)

Total Contribution has dropped from 92 M€ to 55 M€ (inc. pre-construction). Became a member of ESS ERIC in April
2018. TAs with all four sub-projects including Vacuum Vessel and Target Wheel for Target and the instrument Miracles for
NSS. A number of endorsed TAs are being revised to allow for tailor-made warranty provisions. IKCA has been agreed with

ESS Bilbao but formal approval and signature is pending and agreement to extend the ESS Bilbao consortium to 31
December 2027. All TAs have been endorsed by the IKRC pending the signed IKCA.

Sweden 645 M€ 12 Collaborations Signed |0 Collaborations Planned (0 M€)

ERIC founder Construction |(28.3 M€)

Commitment
Host country

Collaboration Agreementszund Uni (Signed), Uppsala Uni (Signed)

Collaboration agreements have been signed and are progressing well between Uppsala University/Lund University and
Accelerator and ICS. 5 TAs agreed with Lund University for Initial Operations. 6 TAs have been approved for the |0 Phase

(6.2 M€).
Switzerland [61.1 M€ 58%(35.2 [35.2M€ [9TAs 7TAs 0TAs
ERIC founder Construction |M€) Allocated IK |Accredited |Approved |Recommend
Commitment | In-Kind Value (6.6 M€) (28.6 M€) |-ed (0 M€)
Commitment

IKC Agreements:ZHAW (Signed), PSI (Signed), Individual Agreements for Instruments

Signed MoU between ESS and Swiss Research Ministry (SERI) together with approved amended TAs and main Agreements
have been put in place to enable Swiss institutes to be paid by Call-Offs. Discussion taken at IKRC #15 that future Swiss
TAs and IKCAs will be presented unsigned with a cover page. Four IKCAs have recently been agreed and approved by
Council and SERI (ODIN, BIROST, MAGIC and HEIMDAL - June 2021). Cost Allocation Agreement in place with PSI for ODIN

and ESTIA instruments. Three Payment Orders processed for ESTIA under the CAA and one against the Service
Agreement.

United 183 M€ (165 |68% (125.2 [1155M€ |9TAs 8 TAs 0TAs
k‘ '/ Kingdom ME£) Mé€) In-Kind  |Allocated IK |Accredited |Approved |Recommend
q Construction |{Commitment |Value (21.9 M€) ((93.6 M€) |-ed (0 ME€)
[ ERIC Founder | - ent
IKC Agreements:STFC (Signed)

STFC involvement in Instruments LOKI and FREIA. 15 TAs approved by Council 20.99 in Jun 2020 - 9 with NSS (LOKI, FREIA,
Detector Readout), 4 with Accsys (High Beta Cavities for 25 M€, LWUs, RD Dist), 1 with ICS and 1 with Target (Active Cells

for 25ME). IKCA signed on 18 Jun 2020.

Spain 50.3 M€ 89% (44.7 45.0 M€ 0TAs 0TAs 15 TAs
Member Construction |M€) In-Kind |Allocated IK |Accredited |Approved |Recommend
Commitment |Commitment |Value (0 M€) (0 M€) -ed (45 M€)

Germany 182 M€ 41% (74 M€) (742 M€ (17 TAs* 12*TAs |0 TAs
ERIC founder Construction |Contribution [Allocated |Accredited / |Approved |Recommend
Commitment [Commitment [Cont. Value |Completed |(59.0 M€) |-ed (0 M€)
(15.2 M€)

IKC Agreements:FZJ (signed), TUM (signed), HZG (signed)

All three German partners are contracted with a Contribution Agreement based on the standard IKCA template with some
bespoke clauses due to unique tax status of the German partners. IKCs are mainly NSS (BEER, ODIN, C-SPEC, SKADI and
DREAM instruments) and Target (moderator/reflector plug, cryogenics). German Contributions are funded by partners
submitting invoices to ESS. FZ Julich and Hereon have agreed to the Cost Allocation Agreement (CAA) for scope swap for the
instruments where as TUM has split invoices with some funds returned to ESS to cover for the scope transferred.

*The figures for 'TAs Accredited / Completed' and 'TAs Approved' includes those early German contributions agreed as Direct
Contracts.

Hungary 17.6 M€ 70%(12.3  |12.25M€ |12 TAs 3 TAs 0 TAs
ERIC founder Construction [M€)In-Kind |Allocated IK |Accredited |Approved |Recommend
Commitment |Commitment |Value (0.9 M€) (11.4 M€) |-ed (0 M€)

IKC Agreements:Wigner (Signed), Atomki (Signed), Centre for Energy Research (Signed)
Three partner institutes; 1 TA with Atomki for a RF Local protection system approved, 9 TAs with Wigner and 5 with Centre
for Energy Research for NSS. TATIK 6.2 for the Casks Assemblies including Hoists for the Target/Hot Cells facility is funded by
7.4 M€ construction IK, 2.5 M€ from Initial Operations IK and remaining amount by ESS directly. Expected total cost of the
work is 20 M€ (2021 Euros). Revised MoU to cover Call-Off mechanism for the Casks.

ltaly 104 M€ 71%(74.3 743 M€ |12TAs 6 TAs 0 TAs

ERIC founder Constr.uction Mé€) lnl-Kind Allocated IK |Accredited |Approved |Recommend
Commitment [Commitment |Value (35.3 M€) |(39.0 M€) |-ed (0 M€)

IKC Agreements:INFN (Signed), Elettra/INFN Trilateral (Signed), CNR (signed), CNR/INFN Trilateral

(Signed)

3 Institutes; INFN, Elettra and CNR. INFN and Elettra have 63 M€ of IK with Accelerator. INFN acting as representing entity
and as such is VAT exempt. Trilateral Agreements between ESS, INFN and Elettra for AIK 2.1, 17.2 & 17.7 have been
approved by ESS Council (INFN undertakes procurement avoiding VAT). A trilateral agreement (CNR/INFN and ESS) was
approved at Council 20.99. First TA during 10 (AIK 19.3) due to go to IKRC 28 for recommendation.

I | Norway 46.1 M€ 28%(12.8 |9.5 M€ 13 TAs 3 TAs 0 TAs
Construction |M€)In-Kind |Allocated IK |Accredited |Approved |Recommend

ERIC founder : :
j | Commitment |Commitment [Value @.aMe)  |(5.1M€) |-ed (0 me)

IKC Agreements:Bergen (Signed), IFE (Signed), Oslo Univ (Signed)
Agreements signed with Accelerator (Oslo Uni, Bergen Univ.), NSS (Bergen Univ.) and ICS (IFE). IFE involvement in
instruments HEIMDAL and BIFROST was approved at Council.17 (Dec 2018). Decrease in instrument Cost Book Value due to
scope being transferred back to ESS for the common projects. Due to transfer unallocated IK by April 2024.

Poland 33.2 M€ 83%(27.6 [27.6 M€ |STAs 5 TAs 0 TAs
ERIC founder Constr-uction ME€) !n‘-Kind Allocated IK |Accredited [Approved |Recommend
Commitment |Commitment |Value (6.7 M€) (20.9 M€) |-ed (0 M€)

IKC Agreements:Warsaw UT (Signed), Wroclaw UT (Signed), IFJ PAN (Signed), NCB (Signed), PEG
(Signed), todz UT (Signed)
Most work packages are for Accelerator and were agreed and presented on IKRC #10 (NCBJ, IF) PAN, PEG ,Warsaw Univ.).
One TA during 10 already approved with two further TAs during |0 to be presented at IKRC 28 for recommendation.
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Timeline

Decision to Start of
site ESS in construction
Lund

- -

Concept design ESS design Start of initial First science
of ESS update phase operations
presented complete phase




SAR4 / SRR4 preparations

SAR and SRR Scope and General principles

Safety Readiness Review
ESH coordinates

Independent review coordinated by ESH

Scope: Safety

System Acceptance Review

Prior to commissioning with p-beam
System owner responsible.
Scope: Performance and safety

Test Readiness Review

proton beam commissioning

Verify C+D = Complete system

continuous operation

Operate Complete system

Integrate C+D = Complete system
(install)

—n Prior to local & integrated testing @ _ _
System owner responsible. i_ f‘%" ?_. g Commissioning plan
Scope: Performance and safety Tt 3 50

g = > £
1
1
Verification plans with beam
TRR TRR - MPS
C D - BPCS
Integrate A+B - etc.
(install) | A1
N — Emergency Preparedness Plans
; £ f; fg“ Verification plans and a defined Safe State
$3 $g without beam
- MPS
- BPCS
TRR TRR .
A B

Installation (symbolically represented by systems A, B, C & D)

Commissioning Operations
OLC - Operational Limits and Conditions >
System Permit and Permit
Beam Authorisation Operations

14



SRR4 / 5 preparation meetings

Check List of Required Technical Documents ess
Compliance and Knowledge Transfer purpose
As Designed

Plan and follow-up of TRRs, TG5, SAR5 and SRR5 (BoT)

(QENPINERNEERE ) showed a further developed road-map to BoT based on @ Andreas Jansson earlier
version which now had been complemented with input from TD, NSS/Science and ICS.

The overview is still to be considered as a draft and feedback is more than welcome to make sure it correctly
reflects our way forward. After that, we can add information about foreseen dates.

It was clarified that all(!) the reviews in the scheme are expected to cover the readiness with respect to the
three basic pilars:

e equipment
e documentation & procedures
e personnel including their required training

SAR: System Acceptance Review

Getting ready fo r Beam on Target  mewseier o

TGS: Toll Gate 5
5
4

Draft 2024'0&08

Beam on Dump
SRR4 (BOD)

Iterative process to Approve Equipment for Operation — to be enforced at each phase of the product life-cycle
1- Design document (not exhaustive list): e Lovs TRRs] Lo on ] e

* System Description [Mod. TRRs} [ Mod SAR |

2 P&ID 1. Hazid > Di identified It i

; agen a3 atkd > Divcaves . Monolith TRRs [———| Monolith SAR }——————|
+ Functional Specification 2 sk Asssament and proposed migatons 3 l @
+ Mechanical dwg, diagrams Ascsepos i) Target TRRs} | Target SAR l—i-INF SAR s
; : £
: gllt;cr:l::;l‘:wg’ diagrams § s s g TS5 TRRs (SIT 1-2-3) (75 SAR | en gt
e o

+  Materials Data Sheets 43,550 s vniock s bse s s [NBExTRRS] [NBEXSAR | ESS SRR} Bearm on Taroet

+ Certificate of Compliance o o [RVAC TRRs} HVAC SAR |

*  Preliminary as-built documents (where applicable) Prod Drocires can e e 5 Bloe Gl S y

[ —— g [Cecmres |—{ Tetessar +—(% ‘
2- Risk Assessment (RA) (see ESS-1713369 Hazard Identification Checklist (Rev 2) : Hazld including Risk Assessment) 5 [ tokITRRs }——[ " LOKI TG5/SAR h :E;’;S"g -
o - FBIS
3- User Instructions (maintenance and operation manuals - based on RA and system description) HB (L ODIN TRRs ODINNGS/SAR I -
-2137383 - User and Maintenan i &| € { [DREAM TRRs |——[ DREAM TG5/SAR I—{;-gg s
s 34
As Built = | [BIFROST TRRs |——[ BIFROST TG5/SAR |—‘§ /‘
4- Verify the system integrity — SAT / FAT (approval of installation ; List of Outstanding activities; and NCRs from the T _NMXTRRs ——T" NMXTG5/3AR - - — lu = = NMXSRR “F——]
Installation Phase, etc) T T -
Confluence Pages / In-Kind Management Home / In-Kind Management Quality Follow-up temp shield [——| temp shield —\/E;S/
o TRRs TG5/SAR
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IKNo. | TA Formal Stats wp B In-Kind Partner oD e ElEE R (BT EXTRA D required |y oraqys | Confirmed Notes Suggested Comment
E = - - State [ (2013 Eu ¥ [, [Leader / Leader / KT Requirements - KTNeeds [~ of KT | befor_ - | Complet>
Carrying out the verffication activities as defined in the
System Verification Plan of the facility element, which prel Keep an eye on but good progress wit
Endorsed - TA| oo for the Site Test to be Support during Ccritical with partner delivery of parts on time to ESS. Check
TIK2.1 |waiting for IK Ao Target Wheel Spain £S5 Bilbao Consortium 8360000 3 UIf odén Fernando Sordo |conducted at the ESS site installation and RBOT Yes | oo | Yes eeportinbeelr) 3 Manual (operation, maintenance anc
Agreement ing and iaSystem Report ioni it in progress Spare part), for the He Rotary Union al——
the outcomes of the verification activities Drive Unit. e
Presenting the i i it ing the System
Carrying out the activities as defined in the
System Verification Plan of the facility element, which prel Gas bearing replaced by Active Magnet
for the Site Test to be Support during critical . N Bearing (AMB). The IKP, CZ provider,
Tik2.2 | APProved by | IKC Technical Target He Cooling System Caech | Nudear Physics Institute of 5590000 3 Ulf Odén Jakub Vyvadil  |conducted at the ESS site installation and RBOT Yes Yes N 2 improved its management and weekl
Council Annex Republic the CAS " s re delivered. As prioritize Option A e th Ea6 v vy
a asystem port buitt In progress meeting wi ack progress. ESS,
the outcomes of the verification activities and MECOS work.
Presenting the ion out ing the System
Others -
Completed | Procurement " delivered Critical component with (long term)
TK3.1 Divect | Technical Annex | Moderator & Reflector Plugs | Germany | Forschungszentrum Jilich 4700000 2 Mark Kickulies Yannick BeBler |Full user documentation package and quality documentation na. Aug 2022 Yes done Yes partner support in ops. 1
Contract
romm N Cryogenic System delivered system for the ESS, however, - -
K32 Germany | Forschungszentrum Jilich 4532300 2 Marc Kickulies Yannick BeBler |Full user package and quality na. Yes done Yes |knowledge transfer has happenedand [ 1
Direct | Technical Annex (H2) Mar. 2022 extonded inkind partney support
Contract ppo!




Examples: Context of Paradigm Evolution

Triangle of knowledge - The Ecosystem _

INDUSTRIAL INFORMATION  MOLECULAR (NBIC)

economy economy economy
ggg:fl;lf)[ZATION Thg Adaptive “Nanotechnology
S nterprise « Biotechnology
% """"""""""""""""""""""" Newtedia 7 7 * Information technology
o | BUSINESS IT services * Cognitive science
8 (maturity) Portals « Materials
h ___________________________________________________
~~ Chi Research
S | TECHNOLOGY Operating sys’rzlrﬁz “ @
S ["saenee solid stare physics /. 7/ \ ,
L§, (gestatig Information thegy

1750s 1850s 1950s 2050s Yea

It's Alive - The Coming Convergence of Information, Biology, and Business Christopher Meyer 2003




Communication channels

Knowledge and Technology Transfer

»1LO - Field Coordinators

> 1K Network and former Field Coordinators I

‘SPACE SHORTCUTS.

Our Workplace v

Organisation v

In-Kind Management ~ %

" In-Kind Management Home

»In-Kind Committee reviews (restricted)
»EC Grants (e.g. ENRIIC)

»ERIC-Forum (WP9)

»Big Science Forum

»HEPTech

»|UPAP-WG14 & socio-economical studies

»More at https.//cdarve.web.cern.ch/

> In-Kind Management Qualty Follow-up.
* Tracking Quaity and Enginearing
> In-Kind Group | Technical Documentation
> Field Caordinators - Dashboard
~ In-Kind Support Network - Dashboard
+ 2022-09-14 Tha In-Kind Support Network Meeting #1 - Kick-Off
+2022-10-06 The In-Kind Support Network Meeting #2

+2022-10-27 The In-Kind Support Network Meeting #3

+2022-11117 The In-Kind Support Network Meeting #4
+2022:12-08 The In-Kind Support Network Meeting #5.
+2023-01-12 The In-Kind Support Network Mesting #6

+ 2023-02-02 The In-Kind Support Network Meating #7
+ 2023-02-23 The In-Kind Support Natwork Meating #8
 2023-03-23 The In-Kind Support Network Meeting #9
-0 The In-Kind Support Network Meeting #10

-27 The In-Kind Support Network Meeting #11

+ 2023-05-25 The In-Kind Support Network Meeting #12
+ 2023-06:08 The In-Kind Support Network Meeting #13
+ 2023-11-23 The In-Kind Support Network Mesting #21

+ 2023-12-14 The In-Kind Support Network Meeting #22

+ 2024-01-25 The In-Kind Support Network Meeting #23
+ 2024-02-15 The In-Kind Support Network Meeting #24
+2024-03-11 The In-Kind Support Network Meeting #25
+ 2024-04-04 The In-Kind Support Network Meeting #26

+ 2024-04-18 The In-Kind Support Network Mesting #27

 Images and videos
> Build on Best Practices

+ ESS DataBase

* Fow solactod Moetings (KA)
* IneKind Group Calendar

- Frequently Asked Questions - FAQ

ARCHIVE PAGE - In-Kind Management Home
+ Scope Transfors - The Overview,

"Create value for Swedish industry and society by transferring new
knowledge, technology, and competence to diverse areas of application.’ |

People v

recking Guatty and Engnees Field Coordinators Collaboration Space
> In-Kind Group | Tochnical Documentation =
 Fiold Coordinators - Dashbosrd g
+ Fild-Coorainator Topical inViorkshop - Logistics
 Latest Fild Coordinator Moatigs (Oct 12020 - Now..)
In-Kind Support Netwerk -Dashbonrd

+ 55 Database

 Fow seected Meatigs (KA)
 InKind Oroup Caendar

* Froquentl Askad Questions - FAQ

> ARCHIVE PAGE - In-Kind Managemant Home

 Scope Tanstrs - The Overion

seace news > ,

B owmecursy )

@ Oristine Darve

» ad £55 - Kind Managemen Toam
8 cooinepnan

Ongoing Activities ==> In-Kind Support Network - Dashboard
Earlier activities :
Build on Best Practices (BrightnESs Series of Workshop)

Management v Support v

15, 2020)

In-Kind Management Quality Follow-up
Instrument Monthly Risk Registers

Pages / In-Kind Management Home #Edt QUiewiinecomments @ © & - Few selected Meetings (IKA)
be  Ess Database )
BrightnESs Framework: Usetullinks.

+ ESS DataBase
« Few selected Meetings (KA)

« In-Kind Group Activities Communication st

+ Listof WP Managers (save as s file)

« Listof IK Contributions (XRM - 12 March 2020)

+ BrightnESS and its Deliverables.
+ BrightnEss2

+ 81 peoplo and 82 pecple

« Build on Best Pracices

In-Kind Support Network - Dashboard

eated oy Mios Davidovic [X], ast by Christine Darve on Feb 28, 2024

Field Coordinator bi-weekly Meetings and Action items:
> Mestingspreparation

» Fild Coordinator Meetings (December 12, 2013 - Apr 2nd, 2020)

> Field Caordiator Meetings (April 16, 2020 - June 25, 2020)

> Field Coordinator Mestings (July 9, 2020 - Sept. 17, 2020))

> Fild Coordinator Mestings (March - Dec. 2021)

Collab ey

P HEPTech

In-Kind Support

A brief explanation about what the In-Kind Support network is.

you can find some links to 182 repositories. in accessing
information pertinent to the formation of the In-Kind Support Network. We are
BrightnESS Framework

+ BrightnESS and is Deliverables
« BrightnEss2

« B1 people and B2 people ok
) 16}
Countries f5]
Access to

Al of the meeting notes can be found on the left hand side of the page, under the In-Kind Support Network Collaboration
Dashboard link tree.

Earlier Field Coordinator activities
> MoM

T HOME

ABOUT US HEPTech mission . into

e rRorosmon | MUSY/communiy o generate economic, environmental, and socal bencfis. HEPTech leverages the

strengths of it institutional members o identfy and exploit possble synergies within the network by
in anc s

»ORGANISATION
»CooRDINATION

»

e HEPTechin 4 qutshell
A Vichtater  share
SoasrieRs q

»CoNTACT US
ACTIVITIES
Smgs.
WoRKSHOPS,

s

eSS RELEASES

W’PE‘/N



https://confluence.esss.lu.se/display/IKM/In-Kind+Support+Network+-+Dashboard
https://www.eric-forum.eu/
https://www.bigsciencesweden.se/calendar/activities/big-science-business-forum-2024/
https://www.heptech.eu/welcome-heptech
https://cdarve.web.cern.ch/

Examples: IKRC.26 & IKRC27 and Motivation

In-Kind Management to enable / support In-Kind Collaboration

The In-Kind Management, in close collaboration w/ Quality & Compliance, and Technical Directorates

(incl. Tech. Office), is continuing and pro-actively supporting In-Kind partners to deliver the required

engineering components and associated quality :

ESS Core
Values

ESS
principle

Organisation

ESS 4 Core Values:
* Excellence

* Collaboration

* Openness

« Sustainability

(® IN-KIND DIVISION GOAL AND MISSION

Achieve In-Kind agreement and performance goals through
strong, proactive engagement with IK Partners.

Support and advise the sub-projects in achieving IK schedule
milestones and required quality standards.

Strengthen cooperation and intra-directory communication, to
drive stronger and effective IK teamwork.

See Announcement (11 Jan 2021)

=>» Strengthening In-Kind ‘bridges’ and Sc. & Tech. communications between:

- In-Kind Partners and their suppliers (providers),
- Technical Directorate leadership and work package managers (owners) and

- ESS Central System Engineering Functions (enabler/facilitator/mediate)

19



https://confluence.esss.lu.se/download/attachments/335156682/IKRC%2326_IK_MgmtDiv_Support.pdf?api=v2
https://confluence.esss.lu.se/download/attachments/335156682/IKRC.27_14c_IK%20Specialised%20Support_v5.pdf?api=v2
https://confluence.esss.lu.se/display/IKM

Examples: In-Kind Management Home Page

Organisation v Our Workplace v People v Management v Support v

And its

In-Kind Management ~

°
practice ....
SPACE SHORTCUTS Pages b @ # Edit Q View inline comments Pd (o] < ”
1n add shortcut lnks o the mostimportant ¢ = * - How we work!
ntent for your te proje .
ln Klnd Management Home v Way of Working with In-Kind Partners (incl. TA templates)
in-Kind M tH Created by Daniel Friis [X], last modified by Christine Darve on Aug 07, 2024 « ESS-0011842 - ESS Procedure for In-Kind Contri ion M.
~ In-Ki lanagemen' lome
* ESS-2135593 - ESS Procedure for In-Kind Contribution Management during Initial
> In-Kind Management Quality Follow-up . P
Operations (preliminary)
+ Tracking Quality and Engineering @ IN-KIND DIVISION GOAL AND MISSION ESS Core Values dh nfotation keouledse « ESS-0056433 - ESS Policy for In-Kind Management
> In-Kind Group / Technical Documentation Achieve In-Kind agreement and performance goals through ESS principle 00 % & o % » ESS-4075720 - In-Kind Cost Book for ESS Initial Operations
i i o L 2 r A £ Crnhadnl, . < .
> Field Coordinators - Dashboard strong, proactive engagement with IK Partners. U ° oo’ ol os °, . :25-02731:44 - ESS for (TA) to In-Kind Contribution
. Support and advise the sub-projects in achieving IK schedule o ol © ° resments
> In-Kind Support Network - Dashboard ° . "
’ ) il and required quality is. %60, 0%, ® + OVERALL IN-KIND PROCEDURE:
> Build on Best Practices X i X o o 1- Confirmation of A) Receipt and b)Inspection of delivery
- ESS DataBase ' P a.nd t y to P visdom = A) ESS procedure for Receiving Goods and Parcels at ESS [ESS-0042154]
. Few selected Meetings (IKA) drive stronger and effective IK teamwork. o? To o = B) Reception Inspection Procedure [ESS-0102301]
+ In-Kind Group Calendar See Announcement (11 Jan 2021) otey © 2- Acceptance of delivery after successful SAT (or equivalent tests)
P ) = ESS Pr dure for Factory Accep Test (FAT) and Site Acceptance Test (SAT)
* Frequently Asked Questions - FAQ 5 In-Kind Management Team [ESS-0094204]
> ARCHIVE PAGE - In-Kind Management Home ! 9 = Site Acceptance Test (SAT) template [ESS-0113711] (see Rev 4)
- Scope Transfers - The Overview o 3- Approval of the Project Results - Final Report (FR)
o o ) 1 = In-Kind Project Final Report [ESS-2969952]
In-Kind Contributions Link to XRM+ How we work! e e
In-Kind Management Quality | Few ESS DataBase (incl. > Way of Working with In-Kind Partners (incl. TA templates) © ESS-0047398 - Technical Annex - Generio (file.pdf - see 2. Related Documents)
SPACE NEWS 5 Follow-up Status Reports) o ESS-0016345 - In-Kind Contribution Agreement
3 X i . > ESS Management System (incl. Handbooks, Eng. training, Equipment Ac o ESS-2969952 - In-Kind Project Final Report (fileR1.pdf)
Equipment Compliance Build on Best Practices L "
+ DASHBOARD: per v
IK Support Network - > Learn more... and Explore « ESS Manage Supply - incl. IKM
RELATED PEOPLE Dashboard A . )
N > ESS Management System (incl. Handbooks, Eng. training, Equipment Acceptances, Procedures)
. Christine Darve How to Collaborate? and FAQ Few selected Meetings
SPace contact > Learn more... and Explore
® NOTES TO IK PARTNERS:
’ Gareth Aspinall
NB1: ADMIN: New Personal Tax Legislation: NB2: TECH: ESS-2972919 - ESS Rule for Equipment
S jic Employer C _Joint Briefing_5 Oct 2021.pdf Compliance
« New tax legislation.pdf see HR/Karin Boerjesson for more > In-Kind Review Committee (IKRC) and tech. deliveries
information
> Attachments
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https://confluence.esss.lu.se/display/IKM/In-Kind+Management+Home
https://confluence.esss.lu.se/display/IKM/In-Kind+Management+Home
https://confluence.esss.lu.se/display/IKM/In-Kind+Management+Home

Examples: IKC Eq

ESS Rule for Equipment

: Swedish Legislations
| - -- -- Work Environment (User Directives)

-CE marking (Product Directives) - -- -- -- -~ =- =- =- =~

ESS In-House
y Vv
Management o
Set up rules TENDER‘.:'_

Sub Managements:|
Technical

|

|

|

|

|

|

|

|

| - Tools

| Directorates Facilitate rules

| implementation e.q.:

| - Internal guidelines |

| - Training | |

| - Checkelists (TRF) "~ _ : | Manufacturer |

N .

: Inspection/control 'S : (In-Kind partners or ESS) :

| ES&H ' Check that requirements are met \\l Meet the requirement and |

| Py 1 eg. I | ensure a safe design in |

| Quali | - Review process, CDR | | compliance to applicable |

| uality 1 - FAT, SAT | | Product Directives (according |

| ; - Follow-up meetings 'w | to Route A-E) |

[N

: Users | { J'

L o —————_ Useequipment _ _ _ _ _ . "

ree s T

| External Support to meet Swedish Legislations :

| (Applied to products to meet EU directives) |

|  To support In-Kind partners and ESS staff |

| - EN Standards |

:. - Third party (e.g. notified body) |
_________________________________ -

Figure 5: Flow of information between the different Stakeholders

Document Number ESS-2972919
Date Oct 12,2021

Revision 2
State Released
Confidentiality Level Internal
Page 129

ESS RULE FOR EQUIPMENT COMPLIANCE

Name Role/Title

Owier Christine Darve ‘Author / In-Kind Engincering Scientific
Reviewet ‘Mattias Skafar "Head of Quality Division

Mark Anthony Project Director

Dimitri Argyriou Associate Director for In-Kind Management

Carlo Bocchetta Technical Director (acting)

John Weisend Accelerator Division Licensing Coordinator

Peter Radah! ESS Chief Engineer

Peter Jacobsson Head of ES&H Division

CERN Safety Reviewer

Accessibility recommendations found. Click

~ere to investigate.
T

"WoW arca owner / General Director (acting)

dipment Compliance

Document Type Rules Date Oct 12, 2021
Document Number ESS-2972919 State Released
Revision 2 Confidentiality Level Internal

82 Accelerator: Modulator: ESS - Spain (ES)

The accelerator klystron modulators for the Radio-Frequency Quadrupole (RFQ) and Drift Tube
Linear Accelerator (DTL), are In-Kind contributions from ESS Bilbao, Spain (see Accelerator In-
Kind Technical Annex, AIK #17.6). The klystron dul are f d by a Spanisl
company (based on ESS design), before being delivered, tested and installed at ESS.

The design is done by ESS and completed by the In-Kind Partner, ESS-Bilboa, who contracted
Spanish company (JEMA added ~10% of the final product design and built it). As shown in Figure
A3.1, the technical file from ESS is retrieved by ESS-Bilbao/JEMA. JEMA are manufacturing the
equipment, ensure the quality of the build and be ible for CE-marking.

In this case, the application of the Appendix 1 terminology is:

e ESS own and provide the Technical file (icl. build to print drawings and owner of the
Intellectual Property (IP))

e JEMA is the Manufacturer (ESS-Bilbao procurement, follow-up of contract, FAT, SAT)

e ESSisthe end User

Arbetsmiljéverket —> Swedish Work Environment Authority
Stralsakerhetsmyndigheten (SSM) —> Swedish Radiation Safety Authority

Manufacturing

[ MANUFACTURER
ESS t JEMA 1
i {* S|
Desigr]~90 % || Design~90% |
[N |
Elsakerhets i :
verket —H—> ]
I | | I
i I
[N |
N Design ~10 % |
- i !
Arbetsmiljé BiLsA0 H ]
. verket : ! : :
\ I { | :
I
777777777777777 | P N
RSR——— Sp——
1 PRODUCT ]
1 Quality Plan 1
' |
5 . 5 |
Rsyd —> Local Rescue Service (Fire Brigade) I c € } i
|
Elsakerhetsverket —> Swedish Electrical Safety Agency } | }
!
I ‘
K
|

of roles and

Figure A3.1: Di
Figure 1: Some applicable Authorities at ESS



284 ACADEMIC CONTRIBUTIONS

Example of innovation

Stacked Multi-Level (SML) Modula

Part | — Low Voltage Power Conversion stage

Part Il — High Voltage Oil Tank
Assembly

115kV/100A; 3.5ms/14Hz

b
il | reduce flicker from the local grid

Impact:

- In-house design has permitted to reduce the budgeted
costs by 70% and the space requirements by 80% !

- ESS in partnership with University, industries and In-Kind
collaboration

ESS

MODULATOR DESIGN AND DEVELOPMENT

Coordinating university: Lund University, Faculty of Engineering, www.Ith.se LUNDS L, NIVERSITET

Project description

ESS will be the world's most powerful neutron
source. This source has at its heart a linear
accelerator which fires protons at a tungsten
target, producing the powerful neutron beam. The
linear accelerator Is fed, at the first stage of the
powering chain, by 33 modulators which have to
deliver, each one, 1,5 megawatts peak and 600
kilowatts average power, at a rate of 14 pulses per
second. While this should be possible by scaling
up standard technology, it quickly became clear
that there was not enough budget and space.
Furthermore, the impact of such huge amount of
pulse power in the local electrical power network
in Lund municipality would have been seriously
affected by flicker and harmonic distortions.

The research group, led by Carlos Martins,
performed critical work together with the
power converter team at ESS, designing, testing
and commissioning critical parts for the ESS
modulator following a novel topolegy. The final
engineered solution reduced budgeted costs of
modulator components by 70% and the space
requirements by 80%, while factors like reliability,
the quality of both the output pulse and of the
power absorbed from the electrical network
reached unprecedented performance.

Team

Lund University, Faculty of Engineering:

= Carlos Martins, Senior lecturer, power converters
high-voltage modulator design, Industrial
electrical engineering and automation

Mats Alakdla, Professor, power converters high-
voltage modulator design, industrial electrical
engineering and automation

* Max Collins, Doctoral student, Industrial electrical

engineering and automation

* Avo Reinap, Assistant professor, power
converters high-voltage modulator design,
Industrial electrical engineering and automation

Lunds Teknisks Hagstols
Core deliverables
+ High voltage power electronics
+ Power converters for physics applications
+ New solid state high power modulator system
design
High voltage pulse transformer design
Complete prototype system design and
construction
Test, commissioning and verification
Full system design specifications, build-to-print
instructions, procurement documentation, follow
up of series production contract

Industry involvement
AQ Elautomatik, Herman Anderssons Plat,
Platmekano, Carlsson & Mdller

Year
2013-2018

Total budget
EUR 1.2 million

Hyperlink:
https://europeanspallationsource.se/article/
how-do-you-power-worlds-most-powerful
-linacs

Procurement codes

Electrical engineering and magnets
Electronics and radio frequency
Mechanical engineering and raw materials



Reminder: ESS Linac — A Collaborative project

Normal Conducting Super Conducting

(K ) Science & Technology

—~ Facilities Council

Key parameters:
- 5 MW average beam power
2 GeV

62.5 mA peak

2.86 ms long pulses
14 Hz

4 % duty cycle

SN
%

‘! > .
‘ > s " -
Ow';;; UI\LIJls/PESRASII‘"/l}ET

L .

352,21 MHZ i ! 0442 MHZi

24 m 46 m 38m 56 m
< > <€ > <€ > €39m> <« > «77Tm> <« 179m >

Sourcon RIEETRNRFQ RAEET, SPOREE R M ed tm el
i i i i i &

75 keV 3.6 MeV 90 MeV 216 MeV 571 MeV 2000 MeV

96% of acceleration will be provided by superconducting cavities supplied by dedicated high power RF sources



Fxamples: IK support Coll. w/ Industry

ESS / 1CJ Lab and Phytron — Stepper motor

Tuning SRF cavities

Example of Cold Tuning System (CTS) for Spoke cavities

CTS for Elliptical cavities

phyftron

a step ahead
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Example: CERN to ESS KT

Kunskap och teknik
utvecklad genom att
bygga och driva
forskningsanlagg-
ningen.

Particle Acceleration
& Control

Cooling & Ventilation

Cryogenics ,
Digital Sciences » \ MEDICAL
High & Ultra-High ‘ ~ o &BIOMEDICAL
Vacuum Systems TECHNOLOGIES
Industrial Controls «
\ AEROSPACE
Magnet Technology \ APPLICATIONS
Manufacturing Knowledge Transfer
& Mechanical Processes \ verktyg
. . N 0 SAFETY
Material Science
Metrology « ——
Particle Tracking / \ [b INDUSTRY 4.0
& Calorimetry
Poger Electronics,
ptoelectronics « .
& Microelectronics ’/J m T
Radiation Protection ‘ EMERGING

& Monitoring *

EOHNOT ORIES
Radio Frequency , TECHNOLOGIES
Technology

Medical
& Biomedical
Technologies

Aerospace
Applications

Cultural
Heritage

Accelerators

Detectors Better Planet

Computing

S\ Emerging
Technologies

Identifierade
applikationsomrad
(ar relaterade till
samhallsutmaning;
och Agenda 2030)

MEDIATORS

IDEA

GENERATORS INNOVATION
TEAM

ILO Network

SCIENTIFIC
COORDINATION Med
AND USER OFFICE compa

Academic users

Idea Search & Business Case Exploitation Plan Utilisation
Identification Creation & . Plan Implementat Monitoring
Assessment Approval jon

CERN Personnel General Public HEP Community

Working for CERN? Get involved in CERN's Everyday life applications and impact of CERN nformation for physici

Knowledge Transfer activities technologies and know-how and univ

Industry

Entrepreneurship

Opportunities for large companies, SMEs and Start- Media Read about how to start a company, the
Ups

Information and press kit for the media Entrepreneurship Meet-Ups and more



Reminder: Selection of Sweden and Lund as home
for ESS was based on a number of factors




Rl to Enable Science for Society

.- Y C e
o 3 e :
Environment Medicine Manufacturing
Energy and cllmate and health Electronics and IT and industry Natural world

/}\“g

g -
.
NE IS F y
. Tl B
)

pydrogen- f“e“ed

soclet‘l . L7 - - /3 Tackling chemical Waste in the

Pharmaceutical industry

Tracking cholesterol -
—_—— =

Flexible plastic

solar cells jief in the 3ir

Enhanced oil recove Infection sep<q gasec

Research Infrastructure (RI) and industries
supported by the enlightened organizations and
education, can generate a sustainable

environment to serve this purpose

w655 moo
’ i ASL
Neutron and X-ray .*-EL
domond  E.F RI in Europe
ESRF - T
brightness % \v-m —
. 1 RN
areatic Loague of Science A
e T
novonordisk fonden
& “iaterreg I \ -
Existing ecosystems
(CLENS @ LEAPS

OUNXS  Lings @ setioro

Synergies between 4 main stakeholder
groups, that together empower solution
driven and results focused execution of

projects.



Big science and Large-scale infrastructure

* Knowledge transfer as a socio-economical impact:

* Lessons-learned, best practices and building business cases

European Infrastructure consortium, ERIC

In-Kind model: only viable model for such ambitious goal

Education: engaging younger population and University network

Governance and Collaboration: Boards, Forums, Workshops, Associations (LENS, ESFRI,
C-ERIC, BrightnESS?, EOSC, ScilLab, etc)

* Technology transfer:
* Innovation catalogue : See BrightnESS? --> “Industry and innovation at ESS”

* Products: RF station, modulator, remote handling, SRF Cavity (ADS), Data: DMSC, Al/ML,
Toolbox to enhance the control system functionality



https://brightness.esss.se/news-and-press/industry-and-innovation-ess

Additional Information




HEIMDAL - Powder Diffractometer

T-REX — Thermal Chopper Spectrometer

MAGIC — Magnetism Diffractometer

MIRACLES — Backscattering Spectrometer
BIFROST — Extreme-Environments Spectrometer
C-SPEC — Cold Chopper Spectrometer

— BEER — Engineering Diffractometer

NMX — Macromolecular Crystallography

\ =
SIS N N AN ‘,:\, ‘,,,, e
' ™~ /- - LOKI — Broadband SANS
" - - ' Q\gi‘\ e i. FREIA — Liquids Reflectometer
o o o PROTONS
D it e Lo Lir!
ESTIA — Magnetism Reflectometer
% —+VOR - Broadband Spectrometer

SKADI — Low-Q SANS
VESPA - Vibrational Spectroscopy

ODIN —Imaging

DREAM - Powder Dif'fac! om
-

(s

{
eter




Image of eg DREAM or

CRYMODULE
e.g. France
contributions to ESS IN KIND CONTRIBUTIONS
- Construction
USER COMMUNITY Current ambition € 125.4 M,
National neutron source: LLB, 75 % ,
CRG @ TLL 31 Technical Annexes
Principal investigators: 524 ’ ;lécscsys

« 18 NSS (6 instruments)

CASH CONTRIBUTION

Construction: € 41.9M
Initial ops: € 91.3 M (Goal 106)

OVERALL CONTRIBUTION
Construction: € 167.3 M, 8.5 %
Initial ops: € 91.3 M, 11.3 %




French IKC Partners

Minister for the
Ecological and
Inclusive Transition

Minister of the
Armed Forces

Minister of
Higher
Education,

Research
and
Innovation

CEA (61%)

Commissariat a
I'énergie atomique et
aux énergies
alternatives

16 010 staff,

4,1 billion Euro / year,
9 research centers
Relevant Directorate:
- Recherche
Fondamentale

In-Kind
~79 %

(Cash
~21 %)

- 125,44 kEuro
(as per March 12, 2020)

.cs‘

1%

CEA:

- RFQ

- Elliptical
Cryomodules

- Diagnostic Linac

CNRS:

- Spoke cavities
and Cryomodules
- Cryogenic
Distribution

CEA

Controls for
Proton Source,
LEBT and RFQ

MAGIC (60%)

CSPEC (50%)
BIFROST (22%)
DREAM (24%)
SKADI (50%)

NMX (14%)

Expanding European
collaboration

Transfer expertise from and
to similar accelerators
(RFQ, IPHI, CM assembly,
SONATE)

Cash flow to institute
operation (new test zone,
new amplifier, etc..)
Labor cost

Investment in national
companies (Procurement at
proximity even if open call
for tender)

Patterns

Magnetism, chemistry of
materials, Electronics
phenomena

Engineering materials,
geoscience

Life science and soft
condensed matter



