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E-TASC within EUROfusion
• FP9 (Horizon Europe) has taken

over Horizon 2020 as Multi-
Annual Financial Framework
(MFF) of the Comission for the
period 2021-2027.

• EUROfusion Grant Agreement
under FP9 (in preparation) has
changes in the WP structure.

• New in EUROfusion ITER
Physics Department: Theory
and Advanced Simulation
Coordination (E-TASC)
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1) JET	
2) MST
3) Divertor Test	

Tokamaks
4) Plasma	Facing

Components

5) Stellararor
Research

6) JT60-SA
7) Theory &	Advanced

Simulation



TSVVs within E-TASC 
• A	list of	14	Theory Simulation

Validation and	Verification (TSVV)	
Tasks addressing high-priority issues
was ellaborated.

• Each linked to	a	partnerWP.
• Call for participation (CfP)	launched

in	May 2021.
• 0.5	ppy minimum involvement.
• Participants:	scientists +	experts in	

computer science from Advanced
Computing	Hubs (ACHs).
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TSVV#13: Stellarator Turbulence Simulation
Resources: 7 ppy (70 % scientists, 30% ACHs)



TSVV#13 Stellarator Turbulence Simulation

J. M. García Regaña | TSVV-13 Kick Off Meeting | Zoom | 22/03/2021 | Page 5

What makes Stellarator Turbulence Simulation a	high
priority issue?

The understanding of	turbulence in	stellarators is
limited in	comparison to	that in	tokamaks.		

• The computational cost of	handling 3D	
geometries.

• The limitations of	the flux	tube approach for
stellarators.

• Electromagnetic turbulence in	stellarators is
practically unexplored.	

• The interplay between neoclassical physics and	
gyrokinetic microturbulence.	



TSVV#13 Stellarator Turbulence Simulation
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Key	deliverables by 2025

1. A set of verified gyrokinetic stellarator codes.

2. Capability of addressing the interaction
between neoclassical and gyrokinetic
physics.

3. Assessment of the relative weight of
neoclassical and turbulent transport.

4. Validation of gyrokinetic codes for stellarators
and tokamaks with broken axisymmetry.

5. Development of reduced models.



Proposal for TSVV#13 
• 9	leading experts in	gyrokinetic theory and	numerics. Developers and	experienced

users of	the main European stellarator gyrokinetic codes +	a	neoclassical code.
• Codes:	stella,	GENE, EUTERPE, GENE-3D, KNOSOS (for NC	input).
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• External experts:	R.	Kleiber (IPP-Greifswald),	M.	J.	Pueschel (Uni.	Eindhoven),	Denis	St-Onge
(U.	Oxford)

• Ph.D.	students (funded through WPTRED):	A.	González-Jerez,	H.	Thienpondt and	F.	J.	Escoto	
from Ciemat,	A.	von	Boetticher (Uni.	Oxford),	F.	Wilms (IPP-Garching),	… (please,	informe	me	
if someone must be	included)
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Proposal for TSVV#13 
• 9	leading experts in	gyrokinetic theory and	numerics. Developers and	experienced

users of	the main European stellarator gyrokinetic codes +	a	neoclassical code.
• Codes:	stella,	GENE, EUTERPE, GENE-3D, KNOSOS (for NC	input).

J. M. García Regaña | TSVV-13 Kick Off Meeting | Zoom | 22/03/2021 | Page 9

èMilestones as	major
pieces of	verification
and	code development.

è SMART	deliverables
that contribute to	a	
least one of	the key
deliverables of	the CfP.
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èMilestones as	major
pieces of	verification
and	code development.

è SMART	deliverables
that contribute to	a	
least one of	the key
deliverables of	the CfP.

• External experts:	R.	Kleiber (IPP-Greifswald),	M.	J.	Pueschel (Uni.	Eindhoven),	Denis	St-Onge
(U.	Oxford)

• Ph.D.	students (funded through WPTRED):	A.	González-Jerez,	H.	Thienpondt and	F.	J.	Escoto	
from Ciemat,	A.	von	Boetticher (Uni.	Oxford),	F.	Wilms (IPP-Garching),	… (please,	informe	me	
if someone must be	included)

E-TASC	SB	evaluation:	4.77/5	(Category 1)

- Scientific Excellence:	4.69/5
- Quality of	the implementation 4.77/5
- Project	Team:	4.92/5.

No	proposal of	modification,	with just the comment:

Regarding the validation of	the codes for tokamaks,	
WPTE	will reach out to	the tema	to	identify suitable
validation opportunities

GA	endorsement on 3/3/2021.	Indicative budget of	
1.15	M€,	approx.



TSVV#13 and the E-TASC SB and WPs

• Each	TSVV will	be	treated	as	a	project	under the	respective	PI.

• All	TSVVs	and	ACHs will	be	hosted	under	the	WP	Advanced	Computation	
(WPAC).

• The	TSVV	will	report to	the	E-TASC	SB	yearly (report	and	presentation	of	
results	by	the	PI).	PLs	and	TFLs	are	represented	and	have	special	roles

• The	partner	WP of	the	TSVV-13	is	WPW7X
PL:	A.	Dinklage;	Deputy	PLs:	I.	Calvo and	J.	A.	Alonso.

• Pinboard clearance	will	include,	besides	the	TSVV	PI,	at	least	one	WP	
Leader.
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Pinboard clearance
• All publications based on results produced with support from EUROfusionmust

be	cleared by the TFL,	PI	or equivalent.

• The clearance procedure⇒ uploading the document to	the electronic pinboard at	
least 2	weeks prior	the deadline for non-refereed conference paper or abstract,	3	
weeks for refereed ones:

https://users.euro-fusion.org/webapps/pinboard/EFDA-JET/index.jsp

• In	case	W7-X	results or input (e.g.	VMEC	equilibria)	is used,	results must be	
presented to	the W7-X	Team (W7-X	Physics Meetings,	Wednesdays at	14:30	CET)	
and/or Topical Group:	Impurity Transport or Turbulence (once	every two weeks)
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The TSVV#13 and the ACHs
• 30%	of	the	manpower of	the	TSVV	will	be	allocated	to	the	ACHs.

• Our	requests	in	the	proposal
• GENE-3D:	implementation	of	a	massively	parallel	multigrid	solver	and	

optimized	preconditioners.
• stella:	characterize	the	current	scalability	of	the	code	and	optimize	it,	in	

preparation	of	the	FFS	version.
• EUTERPE:	support	for	advanced	visualization	techniques	of	the	numerical	

output	and	support	for	the	usage	of	high	compression	formats	for	data	
transfer.
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The TSVV#13 and the ACHs
• 30%	of	the	manpower of	the	TSVV	will	be	allocated	to	the	ACHs.

• The	5	selected	ACHs:	
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Name Category RU PI

ACH-1 HPC MPG (IPP-Garching) R.	Hatzky

ACH-2 HPC EPFL P.	Ricci

ACH-3 HPC CIEMAT (BSC) M.	Mantsinen

ACH-4 IMC IPPLM M.	Plociennik

ACH-5 DM VTT F.	Granberg

HPC	=	High	Performance	Computing	(scalable algorithms,	code parallelization &	performance	optimization,	code
refactoring,	GPU-enabling etc.)	
IMC=	Integrated Modeling and	Control	(code adaptation to	IMAS,	IMAS	framework development,	code integration etc.)
DM	=	Data	Management	(open	access,	data	management,	data	analysis tools,	aspects of	AI	and	VVUQ,	etc.)



The TSVV#13 and the ACHs
• 30%	of	the	manpower of	the	TSVV	will	be	allocated	to	the	ACHs.

• In	preparation	for	the	TSVVs/ACHs	Kick	off	meeting,	to	be	held	on	23rd of	
April:	
Action#1 on	TSVV	PIs:	provide	specific	input	about	the	tasks	required	to	ACH
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HPC	=	High	Performance	Computing	(scalable algorithms,	code parallelization &	performance	optimization,	code
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IMC=	Integrated Modeling and	Control	(code adaptation to	IMAS,	IMAS	framework development,	code integration etc.)
DM	=	Data	Management	(open	access,	data	management,	data	analysis tools,	aspects of	AI	and	VVUQ,	etc.)



HPC resources

• 40%	of	the	CINECA/Marconi	for	EUROfusion reserved	
for	the	TSVVs	è Call	for	Participation	(CfP)

• TSVV	got	all	the	CPU	time	requested	of	~60	Mhrs above	
the	limit	established	by	the	CfP for	a	single	project.

• Prioritize	the	usage	of	the	TSVV/Marconi	over	other	
project	you	may	be	involved	(6.6	%	spent	already).

• Action#2:	contact	me	if	you	are	not	yet	included	among	
the	users	of	the	project.

Work	space /marconi_work/FUA35_STELTURB/
Scratch	space /marconi_scratch/userexternal/
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Milestones in 2021
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Miles-tone	
ID

Short	name	 Brief	description Participants Due	date

M1.1 M-STELLA-COLL Implementation	of	the	full	linearized	collision	operator	in	
stella.

MB*,	FP Jul.	21

M1.2 M-BENCHMARK-ES-
GLOB

Benchmark	between	GENE-3D	and	EUTERPE	for	
electrostatic	turbulence	with	adiabatic	electrons.	

ES*,	ABN,	JR,	JGR Jul.	21

M1.3 M-STELLA-FFS Development	of	a	full-flux-surface	(FFS)	version	of	stella. MB*,	FP Dec.	21	

M1.4 M-GENE-3D-EM Development	of	an	electromagnetic	version	of	GENE-3D	
and	implementation	of	methods	that	allow	to	use	larger	
time	steps	in	GENE-3D	simulations.

ABN* Dec.	21

*Each milestone/deliverable has	a	reponsible person for its coordination.



Deliverables in 2021

J. M. García Regaña | TSVV-13 Kick Off Meeting | Zoom | 22/03/2021 | Page 18

*Each milestone/deliverable has	a	reponsible person for its coordination.

Deliverable	ID	/	Short	name Key	deliverable(s) Due	date
D1.1	/	D-REF-CASES 1,	3,	4 March	2021
Motivation:	The	stellarator gyrokinetic community	lacks	a	reference	case,	similar	to	the	Cyclone	Base	Case	(CBC)	in	tokamaks	
(…)	Tokamak	equilibria	with	broken	axisymmetry will	also	be	considered.

SMART	deliverable:	(S)	Agreed	W7-X	reference	case	and	set	of	representative	OP2	operation	scenarios	for	comparisons,	
benchmark	activities	and	OP2	predictive	modelling	tasks	(…)	JGR*(…)	Due	date:	March	2021

D1.2	/	D-TURB-ZTRANSP 3,	4 Dec.	2021
Motivation:	Due	to	the	larger	mass	and	charge	of	impurities	(…)	natural	question	about	the	effect	of	collisions	on	the	
turbulent	transport	of	impurities.	

SMART	deliverable:	(S)	Study	of	the	effect	of	collisions	on	the	background	turbulence	and	impurity	transport	in	multispecies	
electrostatic	flux	tube	simulations	(…)	MB*,	A.	v.	Boetticher (AvB,	U.	Oxford,	PhD	project),	FP	and	JGR.	(…)	Due	date:	Dec.	
2021.	



Deliverables beyond 2021: W7-X campaings
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*Each milestone/deliverable has	a	reponsible person coordinating it.

D3.3	/	D-SUPPORT-OP2.1 1,	2,	3,	4 Dec.	2023
Motivation:	Once	the	first	OP2	campaign	has	finalized	(…)	support	of	the	experimental	analyses	and	the	interpretation	(…).

SMART	deliverable:	(S)	Theoretical	support	and	numerical	simulations	for	W7-X	OP2	(…)	be	partly	accomplished	by	Dec.	
2023,	although	it	is	likely	that	the	analyses	extent	along	2024	too.	

D4.1	/	D-SUPPORT-OP2.2 1,	2,	3,	4 Dec.	2024
Motivation:	In	a	way	similar	to	D-SUPPORT-OP2.1	(…)	support	of	the	experimental	analyses	and	the	interpretation	(…)

SMART	deliverable:	(S)	Theoretical	support	and	numerical	simulations	for	W7-X	OP2.2	discharges	(…)	partly	accomplished	
by	Dec.	2024.

• Numerical support for W7-X	turbulence related results in	next campaigns
(starting by late	2022	or beginning of	2023)	will rest in	big extent in	our TSVV.



Deviations and risk assessement
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• If deviations from initial plan	
are	expected,	please,	inform
the PI so	that:	

o a correction measure can	be	
applied.

o the PMU	knows in	advance
and	introduce,	if possible,	an
ammendment to	the Task
Agreements (TA).

o The E-TASC	SB	is informed of	
that deviation in	advance.



TSVV-13 Missions
• The plan	formissions is not yet confirmed by the PMU.
• Missions to	W7-X site are	expected to	be	funded through theWPW7X	

budget for campaign visits.
• Travels within Europe formeetings	among the team members will be	

funded through a	dedicatedmission budget withinWPAC and	approved
by the Scientific Secretary of	WPAC.

• About international missions or collaborations no	information has	been
provided,	PIs have been asked to	provide input.

⇒ Experimental	validation →	non-EU	devices: LHD	(NIFS,	Japan),	HSX	(Uni.	Wisconsin,	
USA),	CFQS	(Southwest Jiaotong University,	China)
⇒ Code verification →	non-EU	codes:	GKV	(NIFS,	Japan),	XGC	(PPPL,	USA),	etc.
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TSVV-13 logistics and useful info
• A	wiki,	whose mantainance and	update is responsability of	the PI,	has	

been set	up:
https://wiki.euro-fusion.org/wiki/TSVV-13

• Indico	repository for presentations:
https://indico.euro-fusion.org/category/286/

• To	login the two sites,	the credentials are	those of	your EUROfusion IMS	
account,	which is also used for mission application

https://ims.euro-fusion.org/

⇒ Action#3:	apply for an IMS	account if you do	not have one.	
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TSVV-13 logistics and useful info
• Zoom will be	the VC	tool used for remote meetings	of	the team and	

external experts.
• Remote meetings	on a	monthly basis (is it OK	this slot,	Monday,	15:00-

16:00	CET?)
Purpose:	share	the results obtained along the deliverables and	milestones of	the project,	get
feedback from external participants,	everyone knows what the others are	doing,	etc.

• Meetings at	the level of	working groups involved in	specific work pieces
can	be	held on demand of	the interested team members.

• For rapid information flow and	communication:	email,	phone,	Telegram.	
Contact details of	all the team will be	available on the wiki,	is that OK?	
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Summary
• TSVV	begins on first or April and	will extend over a	5	year period with a	total	

funding of	1.15	M€	approximately.
• Task Agreements with final	budget figures	are	under preparation.		
• Detailed mission management,	monitoring and	communication with partner

WPW7X,	ACHs,	etc.	to	be	provided to	TSVV	PIs on 23rd	of	April at	kick off	meeting.	
• Actions

Questions?
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# Action Responsible Due date

1 Provide	specific	input	about	the	tasks	required	to	ACHs JGR 15th of	April

2 Resquest to	join the TSVV/Marconi	Project	STELTURB	by sending me	an
email	if not included yet.	

All Team members ASAP

3 Apply for an IMS	account if you do	not have one,	necessary to	access
the project WIKI,	application of	missions,	etc.

All Team members ASAP


