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ABOUT ACCELERATE

O u t | I n e ACCELERATE is a Horizon 2020 project, supporting the long-term sustainability of large scale research
infrastructures (RIs) through the development of policies and legal and administrative tools for a more

effective management and operation of Rls, with a special focus on ERICs and CERIC in particular.

C on t eXt f or R esearc h I n _I: ras t ru Ct ures To help secure RIs’ sustainability, relevance and effectiveness, the project develops frameworks to

improve the offer of tailored services to private and public entities, ensuring outreach to new scientific
and industrial communities worldwide and defining common protocols for monitoring and assessing RIs’
socio-economic impact.

European Spallation Source In-Kind model case

Finally, a major focus is on capacity building to develop current and future RIs’ staff competences in the
field of management, Industrial Liaison and Technology Transfer.
€ Procurement req u | rem ents’ Qu al |ty and ILO network T ———

€ European regulations and legislations

€ Examples of Applications to Accelerator, Target and Instrument

What you could know about Research Infrastructures...

¢ A novel way to learn: ESS Learning Lounge
¢ Innovations based on RI

¢ Learning more about Physics
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RI with focus on Light and Neutron
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Light Sources distribution

See Introduction to synchrotron radiation physics and applications at ASP2016
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https://indico.cern.ch/event/528094/contributions/2172838/attachments/1322587/1984059/Introduction_to_SR_Physics_and_Applications.pdf

Neutron Scattering Facilities

See Connecting Industrial R&D Staff to State-of-the-Art Neutron Methods
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Science with Neutrons @

Addressing challenges in energy, materials and health

',) - ".W!
( . ak ,_ | _
i : ! Neutrons enable the potential for developing more
‘ N é \ p J environmentally friendly products and processes.
l \,/ \’, ) ' _\ Fuel cells driven by hydrogen, materials used for solar
' o * power, and telephone batteries are some of the areas that
P o . benefit from neutron technology.
HEALT
With neutrons, we are able to study the building blocks Manufacturing
of the human body by understanding how proteins, _Electronics 3"d T/ [ end ixustry

enzymes and other biological material work on the
molecllar and atomic level.

This includes research on DNA molecules and proteins that
control aging and cancer, organs like muscles and teeth,
and coniructing better medical implants.

| g———

NEW MATERIALS

Mobile phone and computer technology are developing fast
while new technologies like LED lighting are emerging. New
products full of advanced materials surround us in our
everyday life.
Today's materials must be lighter, stronger, cheaper and
sustainable. Neutrons help us not only understand the atomic

Super |
structure of materialg, but also their behavio — — - y
\ I ﬂ‘ o bl Infection sep<ar. P e .
sis techniques can reveal protein and

Radiation Safety and Quality at Research Infrastructures uce energy consumption in food production.

Consumers demand safe and healthy food, creating a need for
companies to understand the complex structure of food and
ingredients.
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BrightnESS survey -

Fig3.15 Europe: Science fields per method expressed as a percentage of experiments :Ivgeria‘lukaaunr::a:::::: ;:i‘:::‘:f::nd challenges expressed as a percentage of research, averaged

TTEL T BT

B Health

Food/Water

Energy
B Transport
I Climate/Environment
I Security (soft security challenges
s such as terrorism, border security,
\ cyber security, etc.)
W Fundamental Research
N S 0 o 5 ;
wm"(’“e (e pcef® \‘-‘Ns:“ ! o “o\e\“ o\“f ““N‘e‘ge eV
At 00" \i‘“° c,e\“‘ eNo® \0‘“‘ oo 1 paf\'\des
\GY
Wavevector Q [ ] 10 -3 10 2 1.0-1 :!_ 1.01 1.02 1.03 °\M
- UV & X-ray FEL: Pump & Probe studies s
L 1015 oge“‘“od
3 Inelastic X-ray Scattering “\’6‘ oS
10 g -c,eﬂ\b‘a“
X yal :
- \e®
. = w.\“a““ :
- Infrared E e
Light Pl i
11 q o ‘““s-\o(\
L = &
I Other 1 1 “‘p\eou\ﬁ‘ p
&4
I Carthand Geo = L sl S
Sciences: Heritage FTIR - 9 dl‘@\eo“
Consenation Raman ; 107 o
B Brillouin K i A
Enginesring Spin-echo B F 4o e
Dynamic Light oy
W Life Sciences Scattering o
B SoftConcersed : L 106
Matter Length [m] 1069  taserpcs e I
M Chemistry 101 102 103 - 105 106 107 10% 109 100 101 102 1014 100
<7 T T T T T T T T
I Materials
N Physics :

Time [s]

Energy [meV]
2

—
[y
L
=3

CTTAS
CTTOF
VIBR SPEC

[ ('S
[y [
a a
I B
E =

w

N&P PHYSICS
OTHER

«  Neutron Scattering Techniques

EMGINDIFF
| AL NG
HIGH-RES SPEC

X-ray Imaging _SAXS, X-ray Refl. __ X-ray Diffraction __EXAFS & XANES
_NMR Imaging . i fVlation - NMR
. . i Dgucalemsch! QgﬁcalNanoscagz Electron Microscopy o Microscopy
Radiation Safety and Quality at | son . o

Infractriictiirac


https://europeanspallationsource.se/sites/default/files/files/document/2018-06/NEUTRON%20USERS%20IN%20EUROPE%20-%20Facility-Based%20Insights%20and%20Scientific%20Trends.pdf
https://www.ceric-eric.eu/events/radiation-safety-and-quality-at-research-infrastructures

S Machine

( ; \ "\ EUROPEAN
SPALLATION
/ SOURCE




European
Spallation Source
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A Pan-European Project @

Financing includes cash and deliverables

The European Spallation Source ERIC

Host Countries Sweden and Denmark ERIC legal framework was created by the European Commission in 2009
(.pdf)

Construction47.5% Cash Investment ~ 97%
Operations 1% )

Non Host Member Countries I ===

Construction52.5% In-kind Deliverables ~ 70% —
Operations  85% T e e

13+2 European Member and Observer Countries

vrR()BOF
wwQOUOOSF

Radiation Safety and Quality at Research Infrastructures
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Procurement for In-Kind and In-House

Example of Instruments

In-Kind Contributions: Summary by Country NMX E st IFROST
IKC constitutes 60 % of NSS scope ] : % = IRACLES
e e e — < .
In Kind contr o Instr 183.7 M€ Other NSS In Kind contributions: 22.8 M€ (73.2 % approved) 9 s 4 H, oF ) II ’ / . \ -
(86.5 % approved) ‘ = ' "Eg,ih l [ ) < MAGIC
zech Republic . '!,,"""‘ - |} 1% SO = T
:;e“:‘:’k ’ 5 = j‘“ s & Denmark * /(jm) i DRm s Q l// \( > l T-REX
rance :i & Estonia ;"/ ‘ EjT r — 7 “1 pAl
l:;ermanv - France ) . 8 i et _(:M - //’ =EH ili
& Hungary Sty ! B s S
R _:‘nsarv - [ -“ ) W\E: ] /
Norway 14% e :{‘ i
- y Moz | 4__..,'?5* ki
Switzerland Switzarland \ i Ty ( “ ,N i
¥ United Kingdom * United Kingdom g " % L i - J V s ( d‘, T age
w ESS-Lund ® unassigned . i o]x 2 _;..—-—‘ ; \" — " ‘ I : - v
~ L || FREIA
Total IK contributions (approved, planned & potential): 209.4 M€ (92 % of the NSS IK target) " : - . : T —
* Nominal split of IT (90%) & UK (10%) contributions to VESPA under review - could shift delivery further to UK & ESS May 2020 :\\1;“‘\‘\\ 'ESTﬁsma“ Angle NGUtron Scattering LOKI’ SKADI
Reflectometry ESTIA, FREIA
Single-Crystal Diffraction MAGIC, NMX
ESS to drive: Powder Diffraction DREAM, HEIMDAL
Neutron bunker, radiation shielding, design support for common projects Imaging & Engineering ODIN, BEER
such as choppers, detectors, beam monitors and shutter systems Direct-Geometry Spectroscopy | CSPEC, T-REX
Indirect-Geometry Spectroscopy | BIFROST, MIRACLES,
VESPA

o
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Documant Type Documant Templuts
FUROPEAN Dccumunt Mumter 55004735

In-Kind Agreement Process == ===

P 1008

.. And complying with European Directives SCHEDULE TECHNICAL ANNEX - GENERIC T0 THE WG CONTRIUTION

AGREEMENT SIGNED BETWEEN ESS AND PARTNER ON DATE

Contracts between ESS and In-Kind partners are =~
composed of IKCA and Technical Annexes Th dcment e tha S0 of-Work (Sl e s gt e <4

name>> contribution to the ESS programme. It is an integral part of the In-Kind
Contribution Agreement and is agreed upon by all undersigning Parties. The SoW

— Technical requirement/scope readed, the durmion of the work vlved, the debverakies and the conciions o

acceptance. 4

In-kind Contribution Agreement

European Spallation Source ERIC

and

el T S - Product compliance with European Directives 2 RELATED DOCUMENTS

Europea de Neutrones por Espalacién (ESS Bilbao European Spallation Source Bilbao)

2.1, Applicable Documents

— National regulation and harmonized standards <<Piese npu all spicabl reerences that wil uppart the executon of he SoW.

should in technical & ion e.g. a system requir pe
Construction Phase by European Spallation Source ERIC, appli pl. for the d Y

_ PI‘OJeCt Qual |ty Plan deliverables. This section might refer to an ESS programme management plan.>>

[CCP]  ESS-0001879 Procedure of Change Control of ESS Fadility, 27 Feb 2017, Rev.5
Released

[CMP]  ESS-0003688 Configuration Management Plan, 1 May 2016, Rev.2 Released
[DRP]  ESS-0008910 Design Review d Operating Procedure, 27 Oct 2014, Rev.1

Released

- Methodology supported by ESS Management R G35 018130 F R Ao Tompletn il bdecton; 16k 034

Rev.2 Released

Syste m an d ESS h an d bOO kS [IMP]  ESS-0002917 Interface Management Plan, 7 Nov 2013, Rev,1 Released

[1SS]  ESS-0017560 TS, AD, NSS and ICS Plan and Implementation Strategy for
Hazardous Materials and Sustainability, 8 Feb 2016, Rev.1 Released

[LOG]  ESS-0042559 ESS Logistics Guidelines, 26 Oct 2015, Rev.1 Released

SCHEDULE AIK 52 - Tools to facilitate data transfer and integration JOLI £550048068 ES racadurefor Ofbie Landivgof e, 2 A 016, Ao

Released
“ELLIPTICAL MEDIUM AND HIGH BETA

. R [PQP]  ESS-0037830 ESS Template for Project Quality Plan, 22 Sep 2015, Rev.1 Released
CHENARIILE COMEGIENT SUFFLY™ —> Continuous follow up from technical experts from

TO THE IN-KIND CONTRIBUTION AGREEMENT

SIGNED BETWEEN ESS AND CEA In-Kind partner and ESS T
]

Document Type Decumure Tangplae Feb 7, 2008

Lete
g Definition Approval P S
of Interest of In-Kind and implement [RCM]  £S5-0127031 ESS Rules for CE Marking, 29 Dec 2017, Rev.1 Released
Response Work Signing of atlan [RMP] ~ ESS-0000263 ESS Process for Risk Management Process, 24 Nov 2014, Rev. 4
Managem IK Released
ent Pattages ﬁ.greement [SEM]  ESS-0002908 System Engineering Management Plan, 17 Feb 2012, Rev. 1

Released
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Work-Packages and Project follow-up @

Engineering Handbook and ESS Guidances (ESS Management System)

— Design

Input from

Design

—

> Construction

v
Preparation |—> —| Installation |—>

Installation
Readiness
Review

>  Operation —>

—>{ SRR )———>

Test Safety
Readiness Readiness
Review Review

Requirements &  System Desig Detailed Design
Analysis Phase Phase Phase

Detailed Design

Radiation Safety and Quality at Research Infrastructures

After a Change Request has been accepted, the project/WP will go back to the Engineering phase.
Reference: ESS-0092276 ESS Handbook for Engineering Management

anufacturing &

jon for llation Phase Testing Phase Commissioning with
nstallation Phase = (Phase A) Local Testing (Phase B)  Integrated Testing (Phase )~ | Deam Phase (Phase D)

The deliverables from the Detail Design shall be
checked if they need to be updated due to the CR.

ompile
\Manufact,
finstallation

|
|
Docs I
|
|
|

Manufacturing and Installation Documents

Quality Control Engineer
RN, : is involved in reviewing
the updated documents

CDR - Critical Design Review

Quality Control is part of the
review committee
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Work-Packages and Project follow-up @

Alignment with European regulations, legislations and Essential (Safety) Require
(ESR) of the Directives for In-Kind products

Identify (safety) Hazard in the following field:

swp. s B

oy omner |socumension

" Electrical Fe L R - Hazld - Directives identified
= Chemical [ § Risk Assessment and proposed mitigations
= Biological e

Implement the mitigation

= Cryogenic, ODH Compile technical documentation

= |onization radiation DoC is issued

L o

= Artificial optical radiation ===

CE-mark is applied to the equipment

= Magnetic field/EM waves

e.g. ESS electrical handbook is based on several
different standards, among which is EN 60204-1

= Hazard due to cold/heat/fire
= Mechanical

" Pressure ... in difference to minimum harmonized legislation for installation and use, which is

= Workplace covered by ESS while complying to Swedish laws. The official guidelines to interpret the
_ Product Directives can be found in the Blue Guide.

= Ergonomic

Radiation Safety and Quality at Research Infrastructures
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Work-Packages and Project follow-up @

Complying with European Directives

CE-Mark No allowed to be CE-Mark
A

I Identify Directives

.I--IIII--III--IIII--III--I.

= Shall not be CE-Marked since

. no directive apply

(however will be part of other
Equipment)

----------------;---------'

L 2

| Shall be CE-Marked

|

Comply with ESR
D1 ESR*
D2 ESR

= Technical Document *

i N . . -

I Cannot comply with all ESR 1

I Dl ESR* I ------------------------------------------.
I D2 ESR Tﬂ[}- -1 = 1 - No Applicable Directive .
h 4 I L E I EEEEEEEEEEEEEEENEEEEEEEEEEENEEEEEEEEENEEEEEN
' I

ITechnlcaI Document I I—————————— = |2 - Directive applicable and complying to ESR I
. Mechnical Document — 3 Directive applicable and not complying to ESF\‘..I

Dwgng === .DDII N BN B BN I EaE EaE B B B .
'4-Partially completed machinery |

Radiation Safety and Quality at Research Infrastructures
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Safety Radiation and Licensing

IAEA and National Regulations, Swedish Radiation Safety Authority (SSM)

The SSM Licensing process at a glance

v

(ess

ESS is not considered as a nuclear facility but as a complex facility
which has to comply to special conditions issued by SSM in addition to

SSM sets Conditions for
Permit

the relevant parts of the existing regulation.

Grouping of the radiation

Definition of criteria to classify the

ESS prepares Application
Reference documentation

Updated PSAR

Self-Assessment

IAEA standards . i structures systems and E; ESS performs Safety & Quakity internal review
. . + s?fety functlons depending components (SSC) important to
o ——— e = - — - consistent wi "ﬂ IALEA_. ESS specificities inwhich esent c!ass the.y safety in 5 categories based on
P N must perform their function their safety significance
! - . . &
| | Identification of *J\
| primary radiation SSM conditions 1 ’ ESS Submits Application
| I safety functions to S5M
| Conventional Physical Radiation Radiation ESS general safety
I Safety Protection Protection Safety ) < ' objectives (GSO)
|
: | Breakdown of ' ‘
Protecting Controlling the | primary radiation Q
| people and source of I safety functions in Identification of general Identification of technical and ) .
\ environment radiation p sub functions requirement-s to be fquiI_Ied by quality a_ssurance requirem_ents to £55 -mciix iiﬂ:ﬂﬁipﬂ:ifﬂgﬂ
safety functions according to be fulfilled by SSC according to assigned to a team of SSM reviewers
N e e = - === = - - - their category their category and per discipline flevew o B35 S hesemeent
Legend : SSM reguests Review of ESS Reference Documentation
complimentary
%\l information
utput

Radiation Safety and Quality at Research Infrastructures

o

ESS Receives
Conditional Permit
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Radiological hazard identification @

IAEA and National Regulations

Risk assement to define category:
Radiation safety objectives
expressed as dose limits, dose
constraints and design criteria, for

Operating conditions and
likelihood (per year) of
initiating event

Dose limit Dose limit Dose limit

 hormaloperstion 11 20 mevlyear Lmoulyear mslyeer each event class, or the different
(including events with F=1)
Dose constraints (*) Dose constraints (*) Dose constraint .
2 msviyear SEE - e categories of workers and for the
Anticipated events, H2 Plan protective action Design criteria p u b I I C -
. .
F210 ER e R 0.1 msv/event Events and circumstances that can
Unanticipeted venrs, 13 for typical cases Design crteria affect the facility and its environment
10*< F< 102 A 1ms . . .
- Design criteria and applying ALARA msv/event are ranked hased nn their likelihnnd
20 mSv/ t via a respective ESS committee and < -
Improbable events, H4A fEEREn Design criteria The radiation safety ﬁ:'mm The workers radiation -Hv
10t Fetot o cstablished 55 guideine (61 20 mévfevent implaﬁ:::dtsf;:ﬂ b:r;r the hnmmﬂohr:pl\fﬁn;‘d ::m
T e N limits defined for the public below the limits defined for the
10_‘ <F NIA N/A iesign critena mm
o 20 mSv/event
Highly improbable events, H5 Design criteria Excluded from further evaluation since itis an Design criteria | | | I
107 < F<10° 100 mSv/event acceptable residual risk. 100 mSv/event \/ \/
Extremely improbable events Excluded from further evaluation since it is an The RSF are idaljtif‘iad The WRSF are
F<107 acceptable residual risk. through the '?d'mf“m identified through a
safety anal?s,s using general risk
deterministic assessment

.- . h and DiD
Radiation Safety and Quality at Research Infrastructures app'::;f,ﬂ:L -
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Radiological hazard identification
TASK FORCE (TF) INACTION

~

Courtesy Francois Javier

he TF Is driving the effort to:

Implement and clarify the ESS approach for radiation safety analysis, RSF/WRSF — e = = =

] Common and
identification and classification, and categorisation of SSCs I consistent ESS

| approach [
Confirm and detail the deliverables _— e = m— ow—
Update existing radiation safety analyses and RSF, WRSF identification |_ _Ex_pl am = 1

Align [

Execute complementary radiation safety analyses and RSF/WRSF identification I Train [

I Do |
Update/complement classification of RSF & categorisation of corresponding SSCs | Coordinate

I Deliver I

I I I I I J

Radiation Safety and Quality at Research Infrastructures
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ESS Safety Radiation

Accelerator

Tunnel (G01)

Radioactive inventory from activated air
from prompt radiation with beam losses of

1 W/m

Activated air

15 DAC (Derived Airborne Contamination) max (14 GBqQ) in
the tunnel during operation and beam on (1 W/m loss) with
renewal HVAC = 0 (with rHVAC = 0.5, 10 GBq corresponding
to 9 DAC)

Closest area off site — max 4 mSv/h

Beam on - full beam loss 400 mSv/h max on berm

U
o)

2 uSv/h max on berm

Prompt radiation

Closest area off site — max 2 g§yv/h

Beam on -1 W/m loss

Shielding
(concrete + earth)

Radiation Safety and Quality at Research Infrastructures
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Optical and Beam Instrumentation Plug
signal path + Optics (upstream,
downstream, H and V)
Access to water + HandV grid

cooled + halo

Accelerator ionization radiation
see Episode dating October 10, 2020

=T\
plug / Target
diagnostics
(no details yet)

PBW
plug

Target wheel

PBW: 1
Coating (~100 C) ¢

A B\ m— Coating on
:;:d V grid E target (<200 C)

"""""

Al
00t

Product
specification by IK
following ESS
requirements, e.g.:

SRF Linac (2 K)

- 704.42 MHZz =i
<-56m-) < 77Tm > <« 1779m —>

~llss—— 352 21 MHz
<24AmMm> €46mMm> €38m> <€ 39m >

~ “S_pokec Medium 3 High' 3
/! —

i

571 Me

MeV 2000 MeV

- Radiation-hard
(e.g. electronics,

materials,
DT L M @50cm B @110cm N @190cm . .
| HEBT instrumentation,)
?‘ 1,00E+00
) - Risk Analysis
[=2]
g 1,00E-01
- Preventive
1,00€-02 . . maintenance and
1835 6835 11835 16835 21835 26835 31835 36835 - . : : an 200l i g - m
| Position  [em] | e R R e monitoring
: ':xu-:.(zl.lwrvullln 1o 1o o o 1 1] 1 g;_‘_w e
: 1000 MeV 2000 MeV
Figure 5 - Absorbed dose maps for 50, 110 and 190 cm from the beam centre [Gy/h] €

Figure 7 — Dose absorbed at ~ 200, 500, 1000 and 2000 MeV [Gy/h]


https://www.ceric-eric.eu/events/radiation-safety-and-quality-at-research-infrastructures

ESS Safety Radiation and Target

Radioactive inventory Prompt and residual dose rate

Monolith area

~ 4.10'7 Bg

,“ﬂr
'S "‘x'}g‘ ;‘_‘4
Rt X w7

T8 <%

Designed to attenuate with a
criterion of 3 pSv/h

Ve o
Brs A

~ 4.1012Bq

i

Dose map of the target wheel

(irradiated 5 years + 14 days of

cooling time) in the active cell.
(2000 Sv/h contact)

dose rate (uSv/h)
§ omsuery

~ 8.1016 Bq
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Target design

Materials specification

ESS Materials Handbook

ESS Document Number: ESS-0028465

Cold
helium
Inlet

Tungsten

Top Shroud

moderator

Last Update on July 9, 2020
towards Revision 6

B

proton accelerator target

Examples of specification transmitted to suppliers:

» Steel, iron (and Cobalt content) (Test @
ISOLDE and analysis @ DTU)

* Be, lead (and antimony content)

« Maximum grain size for Beryllium (20um) and
Niobium (0.064 mm )

Radiation Safety and Quality ai

Polyimide
PEEK

Polyurethor

ne rubber (PUR)

i
i

Ethylene~propylene rubber (EPR/EPOM) PIIISY,

Styrene ~butodiene rubber (SBR)

Polyethylene terephthalote copolymers SISLIIIY:
Cross=linked polyolefins SIIL

Polychioroprene rubber SIS
Ethylene viny! ocetate (EVA) yLia
Polyvinylchioride (PVC) 4
Chiorosulfonated polyethylene Yo

Acrylomtrie
Polyethylene /Polyolefin (¢ g PL/PP.PO)
Acrylic rubber (EAR.EEA)

Silicone rubber (SIR)

Butyle rubber

Perfluoroethylene -propylene (FEP)
Polytetrafiuoroethylene (PTFE)

le rubber

§I|
N
SES
3L
i
N 8
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N
P
N
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DOSE IN GRAY  10°
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Rodaton ndex orea 25-75 X OF N VALUE Often sotisfoctory L
Moderate 1o severe <253 0F W wAwE Mot recommended [ ]
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Moderator & Reflector Plug

s s L
P

WP3 Moderator & Reflector Systems

o _~ WP2 Target Systems

WP4 Monolith Systems

"N NeutronBeams
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ESS Safety Radiation and Instrument

Radioactive inventory and prompt radiation

Key technologies and common projects: i
. . . . | . .

Neutron bunker, radiation shielding, choppers, . neutron s;a';terir(\,gs :xpenments |

| Sx q |

detectors, beam monitors and shutter systems 77 [ ————————

— ()
| /

|
QB \Shieldng  Detector

S
3 ’ : | Designed to attenuate with a
e SN criterion of 3 uSv/h

Radiation Safety and Quality at Research Infrastructures
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Procuring Equipment f

Example of Common chopper

Neutron
Extraction

2. Neutron Guide

3. Prompt Pulse Suppression

| Bunker H Heavy shutter IE

\Heav Shutter

eam Extractlon ‘

The NSS Project Neutron

8. Detectors

4. Wavelength Frame Multiplication Choppers

5. Frame Overlap Chopper System

T

Including contribution common shielding and common chopper projects

86.7 % of Instrument IK
scope is in signed TAs

@ confirmed
(racks only §)
O Potential

ESS Common Shielding
saves time and > 2.5 M€

ESS Common Choppers
saves time and ~ 1.5M€

Common Common
Shielding Project ~ Chopper Project

Neutron Instrument Budget (M€) Partners (% includes ESS common projects)

LOKI (Broad band SANS) 1285 () [ ISIS(81%) +ESS (19%)
SKADI (General Purpose SANS) 1150 © § F2(50%) + LB (50%)
ESTIA (Focusing Reflectometer) 11.80 ©  psi(100%)

FREIA (Liquids Reflectometer) 1320 © I ISIS (78%) + ESS (22%)

DREAM (Bispectral powder diffractometer) () 1366 O I FZJ (76%) + LLB (20%) + ESS (4%)
HEIMDAL (Hybrid diffractometer) @ 1355 @  Aarhus U. (30%) + PSI (35%) + IFE (25%) + ESS (10%)
MAGIC (magnetism single xtal diffraction) @ 1310 @ LLB (52%) + F2J (24%) + PSI (16%) + ESS (8%)
NMX (; lecular cr [ hy) e 11.67 Q ESS (24%) + WI/IER(53%) + Bergen (22%) + LLB (7%)
BEER (Engineering diffractometer) o 1499 O NPI (50%) + HZG (50%)
ODIN (multi-purpose imaging) @  11.76 TUM (60%) + PSI (36%) & ESS (4%)
BIFROST (extreme environment spectro.) () 1345 (O DTU/KU (23%) +PSI (27%) +IFE(14%) +LLB (20%) +ESS (16%)
C-SPEC (cold chopper spectrometer) @ 16.50 O TUM (50%) + LLB (40%) + ESS (10%)
T-REX (b | chopper sp ) O 1685 (O  Fz(75%) + Perugia U. (25%)
VESPA (vibrational spectroscopy) @ 1200 O CNR (100%)
MIRACLES (backscattering spectrometer) @ 134 @ E55-Bilbao (89%) + KU (2%) + ESS (9%)
200.28 August 2020 7

Adaptation to Instrument:

=

Hazld - Directives identified
Risk Assessment and proposed
mitigations

Implement the mitigation
Compile technical documentation
DoC is issued

CE-mark is applied to the
equipment

N

o0 AW

Radiation Safety and Quality at Research Infrastructures

Project Status

EUROPEAN
SPALLATION

I v 03 Heavy Shutter” Oct 2021 Tender Sep 2021

In-Bunker main components:
= |nstallation window: 11.8.21 —25.2.22

= Heavy shutter (TUM):
= Design constraints
o Pillars + Roof beams + Expansion gap (floor)
o Max length required: 1.6m
o Dose requirement: max 3uSv/h in Cave, and 25uSv/h in FOCS5 pit
o Safety factor: 2

= Stopper preliminary design ready:
o Total thickness 1.2m
o Maximum attenuation: 1cm B4C + 24cm Steel + 96cm Copper
o Total Dose: 0.5pSv/h (Cave) and 1.4uSv/h (FOCS Pit) v
o Guide vacuum vessel: scope of Axilon/SNAG v

| * Item agreed to be procured by ESS for TUM | o

Project Status

'\ EUROPEAN
| spaLLaTion
SOURCE

T wu os 16-25  Choppers* Jun2021  subTG3 accomplished ok

Common chopper CE-Marked

In-Bunker main components:
= [nstallation window: Jun 21 — Feb 22

= Choppers (TUM)
o Contract signed with AIRBUS in June 2019
o subTG3 done Aug 2020 v
o FAT scheduled in March 2021
o SAT: July 2021

o Pedestals, WFMC Motion Table and Alignment Interfaces
designed and procured by TUM.

o Choppers on schedule v

o Status OK

I * ltem agreed to be procured by ESS for TUM n
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What you could
know about
Research
Infrastructures...

wiSdom:

13

T




A novel way to learn
ESS Learning Lounge A glimpse into our LMS

N

Program Development

Identification of ESS
training needs

Competence
Management

Program Build-up &
Setup

Courtesy Lars Aprin

o~

ess
Visit us at https://ess.sabacloud.com >
:{l'elcotvl'l:l'o our Leamini(':(atal ue! 7, i '\‘t f 7.. ' : (;} s AB A
Iﬂ I:__ > VISMA
o Prosm Coordinaton | Training plans based on roles e

Tell me what your role is, and I'll tell you what trainings you need.

Identification of indi-
vidual training needs

)
\ Implementation is being done

in LMS (Learner & Supervisor)
Role: Electrical Work

Registration & Training
Execution

at GO1 Association between “role”
Certification and “curriculum” is based on
\ : & [ i
o222 GO1: warm linac G01 Training
GO01: warm linac RP Awareness
GO1: warm linac RP Controlled Area

This approach is about to start very soon.
First prototypes: Test Stand 2, First
Responders, G buildings

Radiation Safety and Quality at Research Infrastructures
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Innovations based on RI @

Technology and knowledge transfer
State-of-the-art equipment by specifications:

= Research to develop improved materials - radiation hardness, halogen free, cryogenics

Extreme Sample Environment conditions - high pressure, high temperature ~ R

e

In-Kind model and Technology Demonstrators N mx

Directives and their applications - MD, Explosive environment ATEX
Data - Fastest electronics, DMSC, Al and ML

Quantity — superconductors, exotic materials

Novel ways to communicate — WWW, VR, AR |

Networks - LEAPS, LENS, ENRIIC, Big Science Business Forum

The EDUSAFE integratéd safety system
uses a camera mounted on the helmet to

> See Connecting Industrial R&D Staff to State-of-the-Art Neutron Methods et s
Radiation Safety and Quality at Research Infrastructures

Reasons of being of Research Infrastructures: Discovery Science
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More

Tools to guide industries and beyond @

Innovative Platforms to learn more and better — The diverse audience / Users

Industrials to know what relevant equipment to procure
Industrials to benefit from state-of-the-art researches
In-Kind - quality, training, legacy

Academic Users — How to use instrument, training (LSM)
Public and High school teachers and their learners

Unified users community: LS and NS

Politicians and Sponsors - show societal challenges and sustainability

Universities to train professor and their students

Tax payer - Return on Investment

Innovations:
Communication tools - MOOC, Zoom webinar

brightness

Harvesting example

* A Beam Diagnostics Physicist has invented a
Non-invasive Profile Monitor (NPM)

* It will be installed on three crucial positions on
the beam to optimise beam focus

* The scientific development has been published

* A French company wish to initiate serial

production

* IP shall secure ESS lifelong support

* De-risk through larger user community

- AMPIACSS 3 Ao 7 e (g Ui Feamsecen Frgrieene S

r

-t 47T
brightness fupeitt

Virtual and Augmented Realities - safer assembly and repair

Build data-base, On-line courses ...

Radiation Safety and Quality at Research Infrastructures

* Complex Integrated Control System

* Artificial Intelligence, Machine

 ESS act as user and “Living Lab” for

* First iteration: Alarms processing on

brig ntness | R :.::::::‘:.',::"",:;“‘:;:‘;::.:;':::,:;;:'
Innovation procurement example

>
ICS St

Learning, Deep Learning need to be
accessed and implemented as much
as possible

international experts in “Sandbox”
projects

collaboration with Lund University ==s=BESCRS-2"

- AAIEST € Mot 3 o (ape s L Feaeman Frgrvane to
e
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Learning and surviving @

The new connected Brave New World ...

ASP - https://www.africanschoolofphysics.org/online-lecture-series/ ; e.g.

— BNL / Light Sources: "Synchrotron based methods for materials characterization" Part (1)

— Diamond: "ASP Online Seminars: Synchrotron and neutron based diffraction and spectroscopic techniques (Part 1)"

= Diamond LS — Twitter, Materials science w/ scattering & diffraction #TheLightStuff INdIcD)

= International Association of Physics Students — Facebook e . o ot st S
OnlineLectures

|

Nordic Particle Accelerator Project: Massive Open-Online Courses: www.npap.eu

There are 5 events in the future. Hide

November 2020

& 24Nov Andrew Harrison, "ASP Online Seminars: Synchrotron and neutron based diffraction and
spectroscopic techniques (Part 1)" (23

12Nov  Ketevi Adikle Assamagan, "ASP Online Seminars: The ASP Mentorship Program"”

10Nov  Simon Connell, "ASP Online Seminars: Nuclear energy in the mix—Can it power Africa

And still the old fashon way... Publications and Journals: ~ T sy 7

osnov Peter Denton, Yves Kini, "ASP Online Seminars: Ultra-High-Energy Tau Neutrino Cross
Sections with GRAND and POEMMA*®

| | E S S - Wh at d O n e utro n S te | I u S : E o3Nov ggfgngg;nﬂl‘ “ASP Online Seminars: Nuclear energy in the mix—Can it power Africa

October 2020

"The instrument Sulte Of the European Spa”atlon Source"’ NIMS E 200t Christian Morel, “"ASP Online Seminars: A challenge on the mythic 10 ps frontier for

time-of-flight positron emission tomography”

)

2roct CATHY CUTLER, "The United States Department of Energy Continues to Play a Key
n H H n H H Role in Isotope Production by Making Significant Upgrades to its Faciliti d
The European Spallation Source Design", Physica Scripta Eeparning o Cotmsoratoras g o Uparedes to s Facifis an

2z20ct Marco Gersabeck, "ASP Online Seminars: Flavor Physics at the LHCb"

200ct Monica Pepe-Altarelli, "ASP Online Seminars: Flavor Physics”

150ct Uli Raich, "ASP Online Seminars: A course on the Internet of things at the University of

Radiation Safety and Quality at Research Infrastructures Gape Gosal, Ghana*
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https://www.africanschoolofphysics.org/online-lecture-series/
https://indico.cern.ch/event/932699/
https://indico.cern.ch/event/967632/
https://twitter.com/hashtag/TheLightStuff?src=hashtag_click
https://twitter.com/hashtag/TheLightStuff?src=hashtag_click
https://www.facebook.com/iapsfb/
http://www.npap.eu/
http://europeanspallationsource.se/what-do-neutrons-tell-us
https://www.sciencedirect.com/science/article/pii/S0168900220300097
https://www.researchgate.net/publication/322135851_The_European_Spallation_Source_Design

Summary

Beyond Safety Radiation.. building capacity

Research Infrastructures are safe and in compliance with European Directives

Transfer of Knowledge & Technology and Return on Investment as a synergy for Industry

RI encourage novel methodologies and tools to support sustainable and SMART projects

P _%
g [ Y T

BTV

-

HEI!CI



: ess
Any Questlons? Want to know more? &)

Website : http://cdarve.web.cern.ch Contact me : Christine.darve@ess.eu

Accelerate Webinar Series

\ Y /4

PR

ACCELERATE

4th November : Nanoscale to Microscale Structural Analysis with Neutrons
Dr. Judith Houston

11t November: Neutron protein crystallography reveals molecular details of inhibitor binding to clinical
targets.
Dr. Z6e Fisher

25t November: Non-destructive testing with neutrons: Revealing (micro-) structural properties
and providing unique contrast inside large samples and assembled components
Dr. Robin Woracek



https://www.ceric-eric.eu/events/radiation-safety-and-quality-at-research-infrastructures
https://www.ceric-eric.eu/events/connecting-industrial-rd-staff-to-state-of-the-art-neutron-methods

Legal dose limits and dose constraints les ) s

'/ SOURCE

established at ESS @

RADIATION PROTECTION LEGISLATION

ESS Supervised Area

As Low As Reasonable

Achievable, and in any case
less than:

Individual dose £ 2 mSv{2)

1 New dose limits in accordance with European directive 2013/59, new Swedish regulations from February 2018.
2 ESS objective is 10% of dose limit




Courtesy Lars Aprin

A novel way to learn =~y

Tn 'ﬂ I:_ Visit us at https://ess.sabacloud.com
\ - \ < acx
ESS LEARMNG CATALOO
Welcome to our Leaming Catalogue!
e $ saBA
- Program Coordination
S W VISMA
Identification of indi- [l
vidual training needs e S
Co IR . The role of Training in the Safety Process G
REgl-StratiUn & Training LEARNING EVENT TYPE e y Safety Training is Risk Mitigation.
Execution s
OELIVERY TYPE A [ Control the risk [
Certification i Migle Plan work ‘ Assess the risk ‘ = . Grant access ’ \ Start work
Management = :
CATEGORY com
Ry B
{1 -
Vo= -' -
LANGUAGE = - —_— »
Training plans based on roles 2 s B
Tell me what your role is, and I'll tell you what trainings you need. :
Implementation is being done Program Development - Program Coordination
'\ in LMS (Learner & Supervisor)
\ W e Association between “role” I ASSignation ﬂf mle[s} tﬂ
‘ e Identification of ESS Identification of indi- the learner
e st I — S i e II.  Automatic enrolment to
—— L Identification of targets training needs vidual training needs curricula linked to
oaion__ricuum [ role(s)
GO1: warm linac G01 Training ; l‘:j‘::;'f'i’caﬁon o B Competence Registration & Training
G01-watin ao £ Aatenes: competences per role Management Execution (See next slide)
GO01: warm linac RP Controlled Area L
lll. Identification of
curricula per role Certification
— : — Program Setup
is approach is about to start very soon. Ma n age’me I'It
First prototypes: Test Stand 2, First

Responders, G buildings



https://www.ceric-eric.eu/events/radiation-safety-and-quality-at-research-infrastructures

