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[bookmark: _Toc241750239]Executive Summary
The meeting discussed the proposed validation activities supporting the VNS physics basis and the possible use of additional WPDES resources in 2027.
The objective is to strengthen the experimental and modelling basis of the VNS design by assessing the validity, uncertainties and extrapolation margins of the adopted physics assumptions.
A key point was the need for close coordination between DCT, FSD and the TE Task Force Leaders, particularly for activities involving JET data or existing FSD/WPTE work. Additional WPDES support should complement existing activities and avoid duplication.
Sven Wiesen (SWi) proposed revising the activity table to distinguish clearly, for each topic, what has already been validated, what remains to be done and what can realistically be achieved.
The full set of proposed activities exceeds the approximately 1.5-2 ppy initially envisaged. Prioritisation is therefore required, considering:
· relevance to the VNS design
· existing activities and synergies
· availability of suitable experimental data
· required resources
· feasibility and expected timescale
Marco Wischmeier (MWi) stressed that timing is particularly important. The VNS Conceptual Design Review is planned for September 2027, and results need to become available sufficiently early to influence the design. Where a complete validation would take too long, a sensitivity or uncertainty assessment may be more useful.
The six topics discussed are summarised below.
[bookmark: _Toc241750240]Validation Activities and Discussion
[bookmark: _Toc241750241]Validation of Isotope mixing in JET T rich plasmas
Impact on VNS: Pfus and T throughput extrapolations
The activity builds on the existing modelling and validation of JET pulse #99971 and proposes extending it to lower-density T-rich experiments.
Nicola Vianello (NVi) questioned whether #99971 is necessarily the best case. Clarisse Bourdelle (CBo) explained that it was selected partly because substantial modelling work was already available, but the pulse choice can be reconsidered.
Vito Konrad Zotta (VZo) presented a complementary workflow combining integrated modelling, TRANSP and neutronics analysis.
For the SOLPS part, SWi and MWi highlighted large uncertainties in recycling, neutral pressures and edge boundary conditions. It should therefore be assessed whether a robust validation is feasible within the VNS timescale or whether a sensitivity study would be more useful.
[bookmark: _Toc241750242]Validation of plasma rotation impact on NBI and beam-thermal fusion on JET high rotation plasmas
Impact on VNS: Vtor, W and Pfus
The activity aims to validate the effect of high plasma rotation on NBI modelling using ASCOT, RABBIT and, where possible, TRANSP/NUBEAM.
VZo noted that the candidate JET pulses correspond to different scenarios and that some are strongly transient.
The most suitable case should therefore be selected with the relevant FSD/JET and NBI experts, favouring a meaningful cross-code benchmark that can be completed within the available resources and timescale.
[bookmark: _Toc241750243]Validation of fishbone/AE physics on JET DT record case
Impact on VNS: EP drive
The proposed activity concerns validation of fishbone and Alfven eigenmode physics using the JET DT record case or another suitable high-performance case.
The scope, experimental case and modelling tools should be refined with the relevant FSD EP/MHD experts.
[bookmark: _Toc241750244]MHD stability in presence of large fraction of fast ions
Impact on VNS: beta_N limit
The activity aims to validate the MHD stability modelling used for VNS in plasmas with a large fast-ion pressure fraction.
AUG experiments were identified as a possible validation basis.
Valentin Igochine (VIg) clarified that the main analysis should use the appropriate kinetic-MHD stability tool, with MARS-K used as a benchmark.
The modelling strategy and suitable experimental cases should be further defined with the relevant FSD/AUG and MHD experts.
[bookmark: _Toc241750245]Interplay EP with NBI CD efficiency
Impact on VNS: pulse length
KSTAR long-pulse experiments were identified as potentially relevant for studying the impact of energetic particles on NBI current-drive efficiency.
This is relevant to the achievable VNS pulse length.
CBo has initiated contacts with the KSTAR side. The appropriate experts and the collaboration framework should be clarified before launching an additional activity, avoiding duplication with work already underway.
[bookmark: _Toc241750246]SOLPS/GRILLIX validation on QCE experiments, impact of A
AUG/JET/MAST-U/others
Impact on VNS: Zeff, aspect ratio and QCE access
The activity aims to assess whether the present understanding of QCE access and performance can be extrapolated to the VNS aspect ratio and shaping.
CBo proposed using existing multi-machine FSD/WPTE activities rather than creating a separate large WPDES activity.
SWi and NVi stressed that QCE applicability to VNS is not yet established and that first-wall loads, W erosion and SOL width also need to be considered.
MWi considered this topic well suited to the regular DCT-FSD interaction, with VNS providing a specific question to ongoing work.
[bookmark: _Toc241750247]Actions
1. DCT together with FSD-TFLs to revise the validation-activity table, indicating for each topic:
· work already completed
· remaining VNS question
· proposed additional work
· expected output
· required effort and expertise
· expected timescale
2. DCT and FSD-TFLs to prioritise the activities against the available resources and the VNS design schedule.
3. DCT and FSD-TFLs to agree which activities require additional WPDES support and which should remain within existing FSD/WPTE work.
4. For JET-related activities, FSD-TFLs to remain involved in the definition and follow-up of the work.
5. CBo, VZo and the relevant FSD/JET experts to clarify the isotope-mixing activity, including the choice of pulse and the role of the complementary TRANSP/neutronics workflow.
6. SWi and the relevant edge-modelling experts to assess what can realistically be validated for the isotope/SOLPS activity within the VNS timescale.
7. Relevant FSD/JET and NBI experts to identify the most suitable high-rotation case for ASCOT/RABBIT/TRANSP-NUBEAM comparison.
8. Relevant FSD EP/MHD experts to refine the fishbone/AE activity and the fast-ion MHD-stability activity, including the experimental cases and modelling tools.
9. CBo and the relevant EUROfusion/KSTAR contacts to clarify the experts, scope and collaboration framework for the EP/NBI current-drive activity.
10. FSD/WPTE to provide, through the regular DCT-FSD interaction, an update on multi-machine QCE results, with specific attention to aspect ratio, shaping and implications for VNS.
11. DCT to use the available validation results, including quantified uncertainties where necessary, in the ongoing VNS scenario and design studies.
12. DCT and FSD-TFLs, to consolidate the prioritised activity list before formal launch of the 2027 activities.
MWi (Marco Wischmeier), CBo (Clarisse Bourdelle), NVi (Nicola Vianello), VZo (Vito Konrad Zotta), SWi (Sven Wiesen), VIg (Valentin Igochine).
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