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*NB: this is a verynew project - not yet startedςand the slidesreflect thisΧΦ



NFRP-2018-11: 
Open data access 
for fusion research 

Coordination and support action

The scope covers the comprehensive assessment of 
open data requirements and issues within the fusion 
programme, the recommendation of the best 
technical approachesfor providing easy access to 
data, and the development of support platforms and 
tools required to implement an open data policy
adapted to the needs of the fusion research 
programme. This could be achieved by pooling the 
talent and knowledge from other big science 
programmesand organisations, such as those 
participating in the EIROforum. The duration of the 
action will be for 2 years.

The successful conclusion of this action would, in 
addition to developing the tools and platforms needed 
for an open data approach, raise the profile and 
awareness of open data within the fusion programme. 

It would also lay the foundations for implementing an 
open data policy that is well adapted to the needs of 
the present and especially the future fusion energy 
research programme, particularly in the run up to the 
operation of ITER from the middle of the next decade.

Fair for Fusion: 2 yearprojectstarts 1st of september

Fair4Fusion



Background/Introduction
A little ōƛǘ ƻŦ ŀ Ŧǳǎƛƻƴ ǇǊƛƳŜǊΧ



Fusion
ÅEnergy source for the 

sun and other stars

ÅProvides a potential 
source of base load 
energy production

ÅBeen working on this 
for more than 50 years

ÅHas turned out to be a 

somewhat difficult 
problem

Courtesy of NASA/JPL- Caltech
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Fusion
ÅEnergy source for the 

sun and other stars

ÅProvides a potential 
source of base load 
energy production

ÅBeen working on this 
for more than 50 years

ÅHas turned out to be a 

somewhat difficult 
problem

"Every time you look up at the sky, every one of those points of light is a reminder that fusion 

power  is extractable from hydrogen and other light elements, and it is an everyday  reality 

throughout the Milky Way Galaxy." 

--- Carl Sagan, Spitzer Lecture, October 1991

Courtesy of NASA/JPL- Caltech
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D + T Ą 4He (3.561) + n(14.029)

D + D Ą T(1.011) + p(3.022) (50%)

D + D Ą 3He(0.820) + n(2.449) (50%)

p + T Ą 3IŜ Ҍ ƴ ҍ лΦтсп

T + T Ą4He + 2n + 11.332

D + 3HeĄ4He(3.712) + p(14.641)

Sun: 10 Million degrees, Fusion: 100 Million degrees (in vicinity of materials)

Allows for breeding tritium in the cooling blanket

Fair4Fusion



ÅTwo main lines of research

ÅInertial confinement

ÅImplosion of small pellets

ÅNIF at LLNL. Laser MégaJoule(CEA)

ÅMagnetic confinement

ÅTwo main type of configurations 
studied:

ÅStellaratorςW7X

ÅRecently inaugurated in Greifswald 
in Germany

ÅSteady state device

ÅTokamakςITER

ÅUnder construction in Cadarache
in France

ÅInductive, pulsed device

Fusion

LLNL

ITER organisation

MPG -IPP

ITER:
5.3T, 15MA, 15keV

50MW in
500 MW out (Q=10)

< 1000s
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Fair4Fusion

T. Donné, EUROfusion 



ÅA clean, sustainable, CO2 free and virtually 
inexhaustible energy source.

ÅInherently safe and free from proliferation 
issues.

Fusion
Å! άƴŜǿέ ŜƴŜǊƎȅ ǎƻǳǊŎŜ ŀŘŘƛƴƎ ōŀǎŜ ƭƻŀŘ ŎŀǇŀŎƛǘȅ 

(intermittent and seasonal) to the current energy 
portfolio!

ÅBacked by large scale international collaborations( 
EUROFusionΣ L¢9wΣ ΧύΦ 

Fair4Fusion

ITPA confinementdatabase
EFD-R(07)1, March2007

Aggregateddata volumesare largebut not excessive: 10-100s Tb/yearfor the europeandevices, ITER likely~5Pb/yr



Eurofusion- the joint 
Europeanresearch activityfor 
fusion in Europe
ÅMain existingEuropeanfacilities(JET, 

MAST, WEST, Asdex, TCV, Wendelstein 
7X) areall representedin Fair4Fusion

ÅData management and requriements
arebroadlysimilarBUT:
ÅNo standardizedformats onlya (small) 

subsetof toolsaresharedover devices
ÅInterpretation of data dependson 

mappingdynamicevolution of the 
plasma and aredevicespecific
ÅOnlyJET is purelycommunityowned

experiment (othersarenationallyfunded
with partial joint access)
ÅDifferencesin access policies and access 

tools

Main interface to stakeholdersfor Fair4Fusion! The experimental data (and modellingin more long term) is what we will openup! 

EUROfusion Consortium (No 633053 )
Euratom research and training programme

www.euro-fusion.org



Roadmapfor fusion energyEuropehas 
developeda 
standardizeddata 
dictionaryand 
data format for 
ITER (IMAS IDS).
Increasinguse
alsoin 
EUROfusion. 

Potential data 
sharingformat!
- Not a formal 

standard (yet)

ITER will have
requirementson 
openaccess at 
leastbetween
partners. 
- Potential for F4F 
to providesome
solutions



Preliminaries
A short summaryof discussionsso far in the fusion community



Preliminaries - EUROfusion Open Access 
WG
Target audience
The main users of the open data access and tools are the active fusion researchers within Europe ( = 
EUROfusion). 

-tǊƻƳƻǘŜ άƛƴǘŜǊƴŀƭέ ŎƻƭƭŀōƻǊŀǘƛƻƴ

- Build tools facilitating data sharing between experiments and researchers on a higher level than 
what is now available.

On top of this:

- open data access for the public (grant condition for many research associations within 
EUROFusion and is expected to become a requirement for the continued EUROfusion engagement 
in Horizon Europe, detailed scope to be defined).

Tools to extend current capabilities at the different experiments in a non-intrusive way as possible
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Data Access Policy - as open as 
possible  - as closed as necessary  
Å Data is open and publicly accessible

Å An embargo period is employed for new 

data (18 mos, 24 mos??)

Å Embargo is broken when data 

becomes published.

Å Data is released under license 

agreement (EU PL; Creative 

Commons,..)

Å Exceptionally, data can be withheld 

due to specific licensing or security 

issues

Å FAIR based implementation (Findable, 

Accessible, Interoperable and 

Reusable/reproducible*)  - implications 

on technology and policies

Å Single approach for community and public data but 

possibly with restrictions on exchanges for the public

Å IMAS (ITER)  format should be explored for joint data 

sharing

Å Provenance should be a key part of the development

Å Applies also to Modelling data - impact on future 

activities! 

Å User Interfaces
Å Supported by a EUROfusion wide Authentication & 

authorization infrastructure (CFP-ADMIN-AWP18-PMU-
03)

Å έtƻǊǘŀƭ ŀŎŎŜǎǎέ ŦƻǊ ǇǳōƭƛŎ ŀƴŘ ŀǳǘƘŜƴǘƛŎŀǘŜŘ ǳǎŜǊǎ
Å API ςauthenticated users only

*different and demandingset of technicalrequirements- exactscopeneedto be defined. 
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Next steps

ÅPrepare a first draft version of a Data management plan (WG activity)
ÅIterate with EUROfusion members through GA and consultation bodies

ÅDeadline for final agreed version end 2019 (?),

ÅInitiate and Implement FAIR4FUSION 
ÅFinal blueprint end 2021

ÅDemonstrators and technology recommendation during 2019 and 2020

ÅResource envelope for full implementation needed mid term for Horizon 
Europe proposal for EUROfusion. 
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Fair 4 Fusion components
A short overviewƻŦ ²tǎ Χ



Membersand workpackages
WP LEAD PPM

1. Management with Communication & Outreach CHALMERS 31

2. Policy and use Case Definition MPG 24

3. Blueprint Architecture for Fusion Open Data PSNC 35

4. Data Foundations for Open Access of Fusion Data UKAEA 42

5. OpenData DemonstratorDevelopment NCSR-D 61

Chalmers, UKAEA (CCFE), NCSR-5 έDemokritosέΣ /9!Σ t{b/Σ atD όLttύΣ 9tC[ ό{t/ύ
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