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[bookmark: _Toc86391551]Abbreviations / Acronyms
	Acronym
	Definition

	ACH
	Advanced Computing Hubs

	AIF
	Agence ITER France

	AWP
	Annual Work Plan

	BUG
	BATMAN Upgrade test facility

	ELISE
	Extraction from a Large Ion Source Experiment test facility

	EON
	EUROfusion Operation Network

	E-TASC
	EUROfusion Theory and Advanced Simulation Coordination

	F4E
	Fusion for Energy

	FILD
	Fast Ions Lost Detectors

	FOCS
	Fibre Optic Current Sensor

	GA
	General Assembly

	IMAS
	Integrated Modelling & Analysis Suite

	IO
	ITER Organisation

	ION
	ITER Operation Network

	IR
	Infra-Red

	ITPA
	International Tokamak Physics Activity

	NBTF
	Neutral Beam Test Facility

	PFPO
	Pre-Fusion Power Operation

	PM
	Project Management

	PMO
	Project Management Office

	PRIMA
	Padova Research on ITER Megavolt Accelerator

	PrIO
	Preparation of ITER Operation

	PSO
	Project Support Officer

	QA
	Quality Assurance

	TSVV
	Theory Simulation Validation and Verification

	WBS
	Work Breakdown Structure

	WP
	Work Package

	WPAC
	Work Package Advanced Computing

	WPJET3
	Work Package Technological Exploitation of DT Operation (under FP8)

	WPPRD
	Work Package Prospective Research & Development

	WPPWIE
	Work Package Plasma Wall Interaction and Exhaust

	WPSA
	Work Package JT-60SA Exploitation

	WPTE
	Work Package Tokamak Exploitation

	WPW7X
	Work Package W7-X Exploitation


[bookmark: _Toc86391552]Scope of PMP & Overall Planning
The aim of the current PMP is threefold to provide sufficient information for the following groups and purposes:
· High level planning information, including resource allocation, to the Project Board members to enable them to make an informed decision about whether the objectives of the WP and the associated resources are in line, and whether the management structure in place is sufficient to achieve the objectives.
· Annual planning information, as indicated in brackets after the chapter title ( “text” in AWP), to be extracted into the Annual Work Plan and provided to the EC. 
· Overall, although high level, planning tool for the PLs/TFLs to enable them to make available all (high level) planning information in a single reference document.

The overall planning and implementation process, “in a nutshell”, is as follows (indicating where the PMP fits in):
· Planning of the objectives and grant level for the 5 years (also referred to as “long-term”)
· Definition of the objectives of year N+1
· Planning year N+1 in the PMP (involving discussions with the Beneficiaries to the extent needed), including indicative resources per WBS / Research Topic.
· Presentation of the PMP to the Project Board for comments and eventual approval
· Extraction of the AWP from the approved PMP
· Implementation of the work through detailed Task Specifications (TSs) in IMS 
· Issue of the Task Agreement based on approved TSs to the Beneficiaries to inform them about their overall contribution in each WP
The timing of the steps described above can be found in the graph below that also indicates the responsible group on the left side.
[image: ]
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WPPrIO is organized as a project led by a project leader with the support provided by the lead beneficiary through the Project Support Officer (c.f. Table 1-1).  The Project Leader is reporting to a Project Board (PB).
Table 1‑1: Key Roles (Management)
	Role
	Name
	Beneficiary

	Project Leader
	Xavier Litaudon
	CEA

	Project Support Officer
	Gloria Falchetto
	CEA



In section 5 the high-level resource assignment matrix of the project is provided. A full list of persons (“Team directory”) contributing to the WP (incl. contact details, etc.) is provided, as a separate Annex to this PMP.
[bookmark: _Toc66199268][bookmark: _Ref82511591][bookmark: _Toc86391554]Description of Scope – Long-Term Objectives (5 years)
By the end of Horizon Europe, ITER will have entered its operation phase. As ITER is crucial for the fulfilment of the European fusion Roadmap, EUROfusion needs to be ready to play a leading role in ITER operation to contribute to its success, and ultimately, to benefit from ITER in view of DEMO. The European Roadmap states “To ensure its (ITER) success, a team is needed with deep understanding of the critical plasma issues and equipped with comprehensive validated modelling tools to design and optimise the plasma and its control”. With a growing participation of the EUROfusion members in the preparation of the ITER scientific programme, it is necessary to increase the integration and coordination of the relevant EUROfusion activities to provide coordinated EUROfusion inputs to ITER Organisation (IO) and to position the EU laboratories to obtain maximum benefits from ITER operation. This WP should lay the foundation of a coordinated, strong EUROfusion participation in a single EU team approach (with F4E) for the coming ITER scientific exploitation, benefiting from the strength of the EUROfusion command and competences in technology, experiments/operation and simulation.
WPPrIO is implementing some elements of the high-level recommendations and priorities stated in the white paper on “The preparation of EUROfusion role in ITER operation and scientific exploitation” endorsed at the EUROfusion GA in Dec. 2020[footnoteRef:1]. Indeed, the important European involvement in ITER has to be fructified within the ITER operation phase. The list of the F4E involvement in the procurement of sub-systems and EUROfusion involvement in the development of analysis, operational and simulation tools is provided in the table below (extract from the working group report). The table provides a high level overview in terms of the involvement for a relevant EU implication in ITER and the impact level on the EU DEMO Design. It is also indicated with a red arrow in the margin of the table where WPPrIO will contribute to. With the limited resources for WPrIO, it has been decided to focus on a very limited number of activities and to follow the priorities/recommendations stated in the “White paper on the preparation of EUROfusion role in ITER operation and scientific exploitation”. [1:  EUROFUSION GA (20) 32 - 4.7 - ITER White Paper Report WG1 Issue 1 10-Dec-2020 (Decision).docx and EUROFUSION GA (20) 32 - 4.7 - ITER White Paper Report WG2 Issue 3 7-Dec-2020 (Decision).docx  
] 


[image: C:\_LITAUDON\0. WPPRIO\2. 2021\SP1. Management\PEP\PEP_Figures\Diapositive4.JPG]
WPPrIO has four main high-level objectives (pending resources):
To contribute to the preparation at the EUROfusion Consortium level of the initial ITER experimental campaigns (ITER first plasma and Pre-Fusion Power Operation PFPO-I). WPrIO should develop EUROfusion ITER synthetic diagnostics and data analysis tools within IMAS for the first phase of ITER operation and design of ITER operational scenarios through modelling activities using tools validated on EUROfusion experimental facilities, in close coordination with WPTE and WPAC; this activity will provide direct inputs to the ITER research plan;
To support knowledge transfer and retention on operational topics and to develop training opportunities in operation on EUROfusion facilities in view of ITER operations. To create the EUROfusion Operations Network on relevant operational competencies and coordinate joint operational studies.
To contribute to the activities of the ITER Neutral Beam Test Facility (NBTF) installed at Padova and the scientific exploitation of smaller ITER-like ion sources located at IPP-Garching, which will provide results necessary to optimise the ITER NB system and to define the technical requirements of the procurement arrangements;
To improve our knowledge on neutronics, nuclear technology and safety issues, to develop and validate nuclear codes, neutronics tools and experimental techniques and to reduce the risks of ITER operations and maintenance activities by taking advantage of the follow-up of JET operation with a mixture of deuterium-tritium leading to the significant production of 14 MeV neutrons.
In addition, the WP should provide a high-level coordination at the EUROfusion level, and, when necessary, resources for the EUROfusion participation in the International Tokamak Physics Activity (ITPA), ITER fellows activities, ITER operation network, ITER disruption Task Force and future topical groups or Task Forces that will be set-up by IO, and activities to update the ITER research plan.
The main assumptions made during the selection process following the call for participation (issued 23nd November 2020) are summarized below:
· Prioritization is made following the high-level recommendations of the “White paper on the preparation of EUROfusion role in ITER operation and scientific exploitation”
· For the topics on synthetic diagnostics and data analysis tools in support to ITER, significant requests for participation have been received and (with extremely limited resources) it has been decided to focus on a very limited number of activities mainly on the topic on the “Divertor and Plasma Facing Component”. The synthetic diagnostic on the activity on Fiber Optic Current Sensor (FOCS) is seen as a continuation of the test of the FOCS on JET during DT.
· The EUROfusion participation in the design of ITER Fast Ions Lost Detectors diagnostic (including the associated synthetic diagnostic) is on hold since we are waiting for the conclusions of an engineering peer review to be organized in 2021 by IO of two potential techniques: 1) reciprocating scintillator-based FILD, and, 2) IR based static FILD in view to select one technique for further design development.
· For the neutronics, the selection of the resources (human resources, hardware and facilities) was made assuming that JET operation ends in 2021 with the planned T-T and D-T (DTE2) campaigns. In 2021, all the JET DT nuclear technology activities are funded with FP8 resources under the WPJET3. The FP9 resources cover 2022-2023 to finish JET neutronics, materials and waste analyses. In 2021, there are no resource related to JET neutronics activity under FP9 and attached to this WP.
· In this context, it is assumed for the Waste Management activity that the hand-over of JET from UKAEA to the Nuclear Decommissioning Authority (NDA)[footnoteRef:2] is taking place in March 2022. Therefore, the EUROfusion activity on JET Waste Management is not funded beyond 2022. If EUROfusion wishes to take part and gain benefit of the decommissioning of a fusion tokamak facility for developing experience in view of ITER (e.g. AIF), a specific agreement needs to be set-up with UKAEA and NDA. [2:  In April 2005 the Nuclear Decommissioning Authority (NDA) was formed to take responsibility for the UK’s civil nuclear clean-up programme. UKAEA became a contractor to the NDA for management of decommissioning at Dounreay, Harwell, Windscale, Winfrith and the JET facilities at Culham.] 

· If JET operation is extended beyond 2021 with a third D-T campaign (DTE3) further resources need to be allocated to this sub-project since this is not planned in the reference budget table. The facilities related to the analyses of neutronic measurements during the 2021 JET D-T (DTE2) campaign have been also selected for 2022-2023 assuming that JET operation ends in 2021 (c.f. section 8.3).
· For the topics on neutronics and instrumentation, a working group will be set-up in 2021 to prioritize and select (pending resources) the activities to be carried out in direct support to ITER beyond 2021.
[bookmark: _Toc66199269][bookmark: _Toc86391555]Interfaces with other Work Packages
In the introduction to the Grant Proposal[footnoteRef:3] it is stated that “The technical challenges of fusion are compounded by the need to integrate between all of the work packages holistically. This means that almost every work package provides contributions towards the two main objectives (ITER and DEMO design). Whilst this integration between work packages is essential for both ITER and DEMO, there are two convening work packages that bring together this breadth: WPPrIO consolidates the preparation for ITER operation, though the contributions to ITER exist in every work package, whilst the DEMO Central Team (supported by WPDES) coheres the design capabilities in each work package, whilst taking advantage of the capabilities and skills developed for ITER”. [3:  DESCRIPTION OF ACTION FOR THE IMPLEMENTATION OF THE FUSION ROADMAP IN 2021-2025
Annex 1 - Part B (add IDM link)] 

Therefore, in addition to the standard project management activity, the project will liaise, map and update the ITER relevant scientific activities performed within the existing EUROfusion WPs:
· WPTE: for specific ITER experiments and validation of the ITER tools, for the extrapolation of the experimental results towards ITER and consequences on the ITER research plan, for JET D-T experiments, for the plasma breakdown experiments and related code validation, for wall conditioning, for validation of synthetic diagnostics development (e.g. Infra-Red Synthetic diagnostic, Fast Ion Lost Measurements, Fiber Optics Current Sensor), for real time protection of the plasma facing components; for the multi-machines databases (disruption, confinement, pedestal) and support for data validation;
· WPPWIE: for specific ITER first wall issues and ITER heat exhaust simulation, for the wall conditioning topics;
· WPSA: for specific ITER experiments and plasma simulator development, for the plasma breakdown experiments and code validation;
· WPAC: for the support to HPC and Gateway, for storing the EUROfusion databases and transfer databases in IMAS format, for the IMAS support, for the support on integrated modelling and TSVV11;
· E-TASC: for the code development and for the progress on TSVV11, for the thrust on whole device modelling (the PLs is the thrust facilitator of “whole device modelling” including TSVV2, 11 and 14);
· WPW7X: for the Infra-Red diagnostics and for the real time protection of the plasma facing components in view of long pulse operation; 
· WPPRD: for the Neutral Beam system;
· Fusion Technology Department: for the fusion technology and for the nuclear and neutronic aspects; 
· DEMO Central Team/Plasma System Division: for the modelling tools  
For the direct ITER relevant activities within the EUROfusion labs WPPrIO has called for a set of “scientific ITER contact persons” in the EU labs that will interact swiftly with the project leadership, sub-project coordinator and project support officer to develop and update the mapping of ITER activities.
[bookmark: _Toc86391556]Description of Work – How to achieve Objectives
Preparation of ITER first experimental campaigns
· Exploit the European Plasma Simulator (Python workflow), and IMAS workflows in support of the ITER Research Plan in collaboration with the ITER-IO Simulation and Theory group and the international community. 
· Develop ITER data analysis tools including plasma initiation (breakdown, breakthrough…), wall conditioning simulation tools and synthetic diagnostics for the initial plasma operation. 
· Design operational scenarios for ITER based on results obtained in the EUROfusion facilities.  from breakdown to termination while respecting the plant limits (e.g. Poloidal Field circuits) with free boundary equilibrium and realistic transport including validated sources for heating & current drive, and fuelling. The activity will include specific development of tools to enable pre-pulse validation on ITER. This effort will be coordinated with similar activities performed for JT-60SA first plasma operation and for DEMO design. 
A specific TSVV task will be performed in close coordination with WPPrIO with the support of the Advanced Computing Hubs to develop a validated framework for the reliable prediction of plasma performance and operational limits in tokamaks with the aims to: 
· Establish integrated modelling framework (according to EUROfusion standard) for core-edge coupled transport simulations with computationally-intensive high-fidelity and fast reduced models to enable the development of full plasma scenarios from breakdown to termination.
· Integrate and/or develop state-of-the-art high-fidelity and fast reduced models for momentum transport, impurity transport, energetic particles transport, and stability of burning plasmas.
This effort will require the full support of WPAC and will rely on activity already or to be performed within the various TSVV tasks linked to WPTE, WPPWIE and to WPSA for JT-60SA discharge simulator development adapted to the ITER specific needs. 

Plant systems and plasma operation 
In support to the ITER Operations team and ITER Operations Network, this activity will establish the EUROfusion Operations Network as a possible foundation of a coordinated EU participation in a single EU team approach (with F4E) for ITER. This activity will evolve following the relevant high-level recommendations and priorities stated in the white paper on “the preparation of EUROfusion role in ITER operation and scientific exploitation” leading to the integrated commissioning and first operational phase of ITER. This activity aims also to increase knowledge management and transfer on operational topics, to support training of operational staff, and to develop joint operational studies. 
The key activities in this area are  
· Set-up and coordinate a EUROfusion Operation Network (e.g. session leaders, engineers) on activities related to future EU involvement in ITER to support knowledge transfer and retention (e.g. documentation, EUROfusion webinars and publication on operational issues). 
· Set-up a working group to identify the key integrated commissioning topics and priority for EUROfusion in support of ITER. Elaborate joint studies in operational topics to support ITER and European facilities. 
· Support and guide the development of operational tools in Activity 1. 
· Review the training procedure for operational experts on European facilities. Elaborate training activities. 

ITER Neutral Beam test Facility and R&D for the ITER Neutral Beam
On 25th July 2019 an Agreement was signed between Consorzio RFX and ITER IO for the installation and operation of a test stand for full-size ITER negative ion sources (SPIDER) and a full-size ITER 1 MV Neutral Beam Injection system (MITICA). SPIDER and MITICA are the two main testbeds of the Neutral Beam Test Facility (NBTF) installed at Padova. The Agreement covers a period of 10 years (until 31st of May 2030). During Horizon Europe, the main purpose of NBTF is to provide results necessary to optimise the ITER HNB system and to define the technical requirements of the ITER Heating Neutral Beam (ITER-HNB) Procurement Arrangements.
It has been agreed that during Horizon Europe, EUROfusion will contribute to the activities of NBTF with the involvement of EUROfusion experts at a level up to 14 ppy/y. This support will be a continuation of the activities started already in 2020. 
The missions of SPIDER are:
· To complete the development of the ion source to be used for the ITER neutral beam injectors to the extent that it can meet the ITER requirements;
· To define the operation description of the ITER source;
· To develop enhanced performances of the ion sources (e.g. the operation with a minimum beamlet divergence at the required current densities and electron to ion ratios).
The missions of MITICA are:
· To complete the development of the ITER heating neutral beam injectors to the extent that they can meet or exceed the ITER requirements;
· To define the operation description of the ITER injector, including the commissioning of the HV, the accelerator and the full beam production, extraction, acceleration, neutralization and transport;
· To fully characterise the injector performances and to characterise the beam and parameters in H2 and D2.
In view of the importance of having smaller and more flexible sources, it was also decided that EUROfusion will contribute during the period 2020-2025 to the scientific exploitation of BATMAN Upgrade (BUG), a 1/8th size ITER-like ion source, and ELISE, a half size ITER-like source compared to SPIDER, both located at IPP-Garching. The two sources are being upgraded to reach long beam pulse conditions. ELISE and BUG activities, supported by EUROfusion with the participation of experts at a level up to 6 ppy/y, aim at complementing the NBTF activities as satellite facilities. A central element in these investigations is the upgrade of both test facilities from pulsed to steady state extraction. This will be achieved at ELISE by the replacement of the high voltage power supply (in 2021) and the installation of a stationary operation CW calorimeter. Similarly, BATMAN Upgrade has recently been extended by the installation of a cryo-pump and a CW calorimeter. Both test facilities will transfer to steady state operation in a step-wise approach in the period 2021-2025 with the target to study ITER relevant beam durations (1000s in H and 3600s in D) for ITER non-nuclear and nuclear phases. These satellite experiments will be elaborated in close collaboration with the NBTF experiments considering that the solutions investigated on ELISE and BUG, for quickly solving technical or physical issues arising during operation of SPIDER and MITICA, have to be applicable to the full size ITER NBI system. 

Neutronics, Nuclear waste and Safety
The following activities have been defined assuming that JET will end operation in 2021. If JET operation will be extended until the end of 2023, complementary activities within WPPrIO should be planned (provided additional resources) following the results obtained during the DTE2. 
In the initial phase, the activities related to JET D-T campaign now planned in 2021 (WPJET3 program under Horizon 2020) will be completed. The JET T-T campaign has been split in two parts that are carried out in 2021 and 2022. In 2021, the Horizon 2020 resources will cover the experimental activities on neutronics experiments, testing on n/T detectors for breeding blanket, irradiation of ITER materials and radiation damage, collection of data on Occupational Radiation Exposure (ORE) and waste production. The completion of such analysis program, including the analyses of all experimental data, will be covered within WPPrIO in 2022 and 2023. Within WPPrIO, 2021 will be a brainstorming year and a working group will be set-up with EUROfusion experts together with IO and F4E representatives to elaborate EUROfusion actions in the field of nuclear technology for ITER. The future activities are focused on the topics of code development and validation against JET experiment, neutron activation and damage, nuclear measurements in support of ITER neutronics and safety. The milestones and deliverables for the specific ITER activities has been defined in more details by the end of 2021. The priorities actions are structured along the following topics (pending resources new topics could be added in the course of the project development): 
Activated Corrosion Products code development and experiment for code validation towards ITER extrapolation: 
Development of methodology for the assessment of the dose contribution due to ACP in ITER relevant conditions. Design, carry-out and analyse dedicated experiments at the Frascati Neutron Generator (FNG) to validate OSCAR-Fusion code and the approach used for ITER estimates of the radiation dose and dose rate due to ACP.
Fluid activation tools development and experiment for extrapolation to ITER relevant conditions: 
Enhancement of simulation tools and assessment of nuclear loads due to fluid activation in ITER relevant conditions. Water activation and 6 MeV gamma shielding shielding experiments at JSI TRIGA reactor to validate ITER predictions.
Radiation source development and simulation of the radiation field in ITER:
· Development of neutron and decay gamma ray sources for Monte Carlo calculations of the radiation field in early ITER phase. 
· Development of the methodology to model photon-neutrons induced from Be interaction for the simulation of the radiation field and estimate the relevant nuclear response in different ITER operation phases.    
Techniques for low radiation dose level measurement in D-D and D-T plasmas for ITER:
Development of on-line and off-line systems for the measurements of low dose rate level in D-D and D-T plasmas relevant for ITER phases of operation. 
Dose rate calculation for real time application in Virtual Reality 
Development of a simplified dose rate calculation methodology consistent with the « real time » constraint in Virtual Reality and possible coupling to a Virtual Reality tool in order to assess dose rate and cumulated dose during the maintenance operation.
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[bookmark: _Toc66199271]WPPrIO is subdivided in five main sub-projects, SPs, (as in level 1 in IMS) as follow:
SP-1.	Project management
SP-2.	Preparation of ITER first experimental campaigns 
SP-3.	Plant systems and plasma operation
SP-4.	ITER Neutral Beam Test Facility and R&D 
SP-5.	Neutronics, Nuclear waste and Safety
The overview of the WBS (as in levels 1, 2, 3 under IMS) is summarised in the graph below:

[image: C:\_LITAUDON\0. WPPRIO\2. 2021\SP1. Management\PEP\PEP_Figures\Diapositive2.JPG]
· All the activities shed in grey should start beyond 2021 under the FP9 programme (pending agreement and extra resources). In the sub-box 5.2, preparation of the ITER nuclear phase, 2021 will be dedicated to define and to prioritize activities to be performed beyond 2021.
· The selection of the resources (human resources, hardware and facilities) was made assuming that JET operation ends in 2021 with the planned T-T and D-T campaigns. In 2021, all the resources are funded up to end of December 2021. The FP9 activities will cover the analyses to finish JET neutronics, materials and waste analyses in 2022 and 2023.
· The multi-machines EUROfusion databases (SP-2.2) cover the coordination activities of Disruption, Confinement and Pedestal  database coordinators (funded under FP8 in 2021) 

Following the implementation in IMS (with level 1, 2, 3), the WBS is also given as a list below where the text in grey is corresponding to the activities to be initiated beyond 2021 (pending agreement and extra- resources for some of them).
1. Project management
1.1. Project management and coordination
1.1.1. Project Leader  and Project Support Officer
1.1.2. Mapping ITER activities within EUROfusion
2. Preparation of ITER first experimental campaigns
2.1. Analysis/operational tools
2.1.1. Plasma breakdown/start-up simulation tools
2.1.2. Synthetic diagnostics
2.1.3. Wall events & hot spots monitoring
2.2. Coordination of databases
2.2.1. Coordinate the multi-machines EUROfusion databases
2.3. Scenarios design (FP, PFPO)
3. Plant systems and plasma operation
3.1. Sub-project management
3.1.1. Sub-project coordinator
3.2. EUROfusion Operation Network
3.2.1. EUROfusion Operation Network
3.3. Sub-systems
5.3.1. Diagnostics
5.3.2. Control
5.3.3. H&CD
5.3.4. Participation in ITER plant & integrated commissioning (e.g. Magnet)
4. ITER Neutral Beam Test Facility and R&D
4.1. Support EUROfusion experts
4.1.1. NBTF: Support EUROfusion experts
4.1.2. ELISE/BUG : Support EUROfusion experts
5. Neutronics, Nuclear waste and Safety
5.1. Sub-project management
5.1.1. Sub-project coordinator
5.2. Supporting activities in preparation of ITER nuclear phase 
5.2.1. Neutronics and Safety plan in support to ITER 
5.2.2. Neutronics and instrumentation
5.2.3. Nuclear waste and safety
5.3. JET DT technological exploitation
5.3.1. Accompanying R&D activities on neutronics
5.3.2. Neutron streaming and shutdown dose rate experiments for code validation
5.3.3. Neutron induced effect on materials
5.3.4. n/T detectors testing for Test Blanket Module
5.3.5. Water activation experiment
5.3.6. Calibration
5.3.7. Nuclear waste
5.3.8. Safety


Following the WBS, the high-level resource assignment matrix is as follows: 
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[bookmark: _Toc84858447][bookmark: _Toc84858448][bookmark: _Toc84858449][bookmark: _Toc84858450][bookmark: _Toc84858451][bookmark: _Toc84858452][bookmark: _Toc84858453][bookmark: _Toc84858454][bookmark: _Toc84858455][bookmark: _Toc86391558]Planning, Milestones, Deliverables
[bookmark: _Toc66199272][bookmark: _Toc86391559]Time schedule (Gantt chart) (Long-Term)
An overall time schedule for the period 2021-2025 is summarized in the two charts below with different level of details.
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[bookmark: _Ref82076392][bookmark: _Toc86391560][bookmark: _Ref77595331]Grant Agreement Milestones ( “Grant Milestones” in AWP)
Grant Agreement Milestones are the contractual milestones between the EUROfusion consortium and the European Commission, as listed in the Grant Agreement.
Table 6‑1: Grant Agreement Milestones
	GA Milestone no.
	Milestones Table Sub-Projects 2 and 3
	Due Date (mm/yyyy)

	PRIO.M.01
	All existing components of the European Plasma Simulator (Python workflow) hosted on the EUROfusion Git (TSVV11 responsibility)
	Dec. 2021

	PRIO.M.02
	First release of a user friendly interface for the European Plasma Simulator (Python workflow) (ACH and TSVV11 responsibility)
	Dec. 2021

	PRIO.M.03
	Establishment of the EUROfusion Operation Network
	Jun. 2022

	PRIO.M.04
	Coupling of existing breakdown/burn-through models to the European Plasma Simulator (together with TSVV11)
	Dec. 2022

	PRIO.M.05
	European Plasma Simulator available for full pulse simulation
	Dec. 2023

	PRIO.M.06
	Integrate synthetic diagnostics in European Plasma Simulator
	Dec. 2023

	PRIO.M.07
	Validated integrated plasma simulation tools ready for simulation of first ITER plasmas
	Dec. 2024

	GA Milestone no.
	Milestones Table Sub-Project 4
	Due Date (mm/yyyy)

	PRIO.M.08
	Assessment of the EUROfusion human resources requirements and their implementation for the efficient EUROfusion participation in the NBTF completed
	Jun. 2021

	PRIO.M.09
	Commission the new CW power supply on ELISE facility completed
	July 2021

	PRIO.M.10
	Installation and commissioning of CW diagnostic calorimeter on ELISE facility completed
	Dec. 2021

	PRIO.M.11
	Updated assessment of the EUROfusion human resources requirements and their implementation for the efficient EUROfusion participation in the NBTF completed
	Jun. 2023

	PRIO.M.12
	Reliable and repeatable Caesium management on ELISE & BATMAN Upgrade
	Dec. 2024

	GA Milestone no.
	Milestones Table Sub-Project 5
	Due Date (mm/yyyy)

	PRIO.M.13
	Prioritisation programme for 2022-2025 of activities in support of neutronics and safety for ITER
	Dec. 2021

	PRIO.M.14
	Preliminary analyses of measurements and simulations of JET nuclear quantities (neutron flux, dose rate, neutron induced activation, radiation damage) in DT
	Dec. 2022

	PRIO.M.15
	n/T validated data with detectors for the breeder blankets at JET during DT
	Dec. 2022

	PRIO.M.16
	Completion of collection of Occupational Radiation Exposure and waste data
	Dec. 2022

	PRIO.M.17
	Completion of calibration verification at JET in DT operations
	Dec. 2022

	PRIO.M.18
	Completion of the analyses of measurements, simulations of JET nuclear quantities (neutron flux, dose rate, neutron induced activation, radiation damage) in DT and code validation
	Dec. 2023



[bookmark: _Toc86391561]Grant Agreement Deliverables ( “Grant Deliverables” in AWP)
Grant Agreement Deliverables are the contractual deliverables between the EUROfusion consortium and the European Commission, as listed in the Grant Agreement.
[bookmark: _Ref77598449]Table 6‑2: Grant Agreement Deliverables
	[bookmark: _Toc66199279][bookmark: _Ref377118029]GA Deliverables no.
	Deliverables Table Sub-Project 2
	Due Date (mm/yyyy)

	PRIO.D.01
	European Plasma Simulator (Python workflow) released to the EUROfusion community including all available IMAS modules and a user friendly interface (Responsibility of TSVV11)
	Dec. 2022

	PRIO.D.02
	Report on the procedure for an automated and systematic validation of predictive integrated modelling including uncertainty quantification (Responsibility of TSVV11)
	Dec. 2022

	PRIO.D.03
	Report on the exploitation of the EUROfusion multi-machines database
	Dec. 2023

	PRIO.D.04
	Validated models for plasma burn-through and breakdown adapted to ITER conditions (passive structure and the poloidal field coils)
	Jun. 2024

	PRIO.D.05
	Advanced reduced model for SOL, pedestal, neutral gas dynamics validated (Responsibility of TSVV11) 
	Dec. 2024

	PRIO.D.06
	Report on full-pulse predictive modelling of current, heat, particle, momentum for ITER relevant heating (ICRH, ECRH, NBI) and fuelling (gas puff, pellets) schemes from breakdown to termination (L or H-mode phases) demonstrated on three different tokamaks, together with operational limit predictions (Responsibility of TSVV11)
	Dec. 2025

	PRIO.D.07
	Report on the simulations of the first ITER operational phase (simulation of dynamic phases at 1/3 and 1/2 magnetic field in H and He plasmas) ((Responsibility of TSVV11)
	Dec. 2025

	PRIO.D.08
	Report on the synthetic diagnostics development for ITER focusing on thermal imaging and diagnostics for monitoring and protection of ITER first wall.
	Dec. 2025

	GA Deliverables no.
	Deliverables Table Sub-Project 3
	Due Date (mm/yyyy)

	PRIO.D.09
	Report on best practices in training of operational staff in EUROfusion facilities
	Jun. 2023

	PRIO.D.10
	Report on the EUROfusion plan/programme for the involvement and contribution to ITER operation
	Jun. 2024

	GA Deliverables no.
	Deliverables Table Sub-Project 4
	Due Date (mm/yyyy)

	PRIO.D.11
	Report on EUROfusion participation in ITER NBTF, ELISE and BUG activities
	Dec. 2021

	PRIO.D.12
	Report on EUROfusion participation in ITER NBTF, ELISE and BUG activities
	Dec. 2022

	PRIO.D.13
	Report on long pulse operation 1000s extraction of H- on ELISE facility
	Dec. 2022

	PRIO.D.14
	Report on EUROfusion participation in ITER NBTF, ELISE and BUG activities
	Dec. 2023

	PRIO.D.15
	Report on the long pulse operation 3600s extraction of D- on ELISE facility
	Dec. 2023

	PRIO.D.16
	Report on EUROfusion participation in ITER NBTF, ELISE and BUG activities
	Dec. 2024

	PRIO.D.17
	Report on EUROfusion participation in ITER NBTF, ELISE and BUG activities
	Dec. 2025

	PRIO.D.18
	Report on long pulse ELISE / BATMAN Upgrade operation scenarios and consequences for the NBTF and reliable NBI operation on ITER
	Dec. 2025

	PRIO.D.19
	Report on the studies and modelling developed for the Caesium operation in the negative ion sources with data provided by ELISE, BUG and SPIDER
	Dec. 2025

	PRIO.D.20
	Report on the RF studies and modelling developed for the inductively coupled plasma (ICP) ion sources for the NB for ITER
	Dec. 2025

	PRIO.D.21
	Final report on the beam physics studies and modelling in support of the injector operation for ITER
	Dec. 2025

	GA Deliverables no.
	Deliverables Table Sub-Project 5
	Due Date (mm/yyyy)

	PRIO.D.22
	Report on testing of n/T detectors in JET DT for breeder blanket
	Dec. 2022

	PRIO.D.23
	Report on Occupational Radiation Exposure and waste data collected at JET in DT operation
	Dec. 2022

	PRIO.D.24
	Report on calibration verification at JET in DT operation
	Dec. 2022

	PRIO.D.25
	Report on JET neutronics experiments, validation of nuclear data and codes in JET DT
	Dec. 2023

	PRIO.D.26
	Report on neutron induced activation in ITER materials and on radiation damage in functional materials at JET following DT operation
	Dec. 2023

	PRIO.D.27
	Report on the implication of JET DT technological program for ITER
	Dec. 2023

	PRIO.D.28
	Report of neutronics and safety activities in support of the preparation of ITER nuclear phase (pending extra resources available)
	Dec. 2025
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[bookmark: _Toc86391562]Risk Identification
	Notes & Choices
	Rating Information

	Risk Title
	Should be significant, unambiguous & short
	1) Likelihood (1-4) 1 unlikely (< 5 %)
2 not very likely (< 20 %)
3 likely (< 50 %)
4 highly likely (> 50 %)
	2) Impact (1-4) 
1 low
2 medium
3 high
4 very high
	3) Risk Level (= likelihood x highest value of impact): 
1-3:	low (mark the cell blue)
4-6:	medium (mark the cell green)
8-9:      high (mark the cell yellow) 
12-16:  very high (mark the cell red)

	Risk Category
	Choose (one or more) to categorize the risk in a meaningful way:
Technical, Contractual, Project/Quality Management, Safety/Quality, Requirements/Scope Definition, Design, Interfaces, Fabrication, Integration, Testing, Operations, … [Other –> specify]
	
	
	

	Treatment Strategy
	Choose one: [ escalate4 / avoid / reduce / transfer / accept ]
	
	
	



	[bookmark: _Toc66199280]Risk Identification
	Rating Pre-Mitigation
	Strategy / Mitigation
	Notes

	Risk-ID
	Date (added/ modified)
[dd/mm/yy]
	Risk Title, Category, Owner, Description & Details
(a) “As a result of…”
(b) “There is the risk that…”
(c) “Resulting in…”
	Likelihood1
	Impact2
	Risk Level3
	Treatment Strategy & Risk Mitigation Actions
(Comments, Details, Due Dates,
etc.)
	Resp.
	Status, Comments,
…

	
	
	
	
	Tech
	Cost
	Sched.
	
	
	
	

	WPR-01
	03/05/2021
	Risk Title: European Plasma Simulator not sufficient to provide answers required for ITER
Risk Category: Technical Risk Owner: C. Bourdelle
Description: As a result of reduced resources there is a risk that European Plasma Simulator and IMAS workflows are not ready for ITER simulations
	3
	3
	1
	3
	9
	high
	Treatment Strategy: escalate/transfer
Risk Mitigation Actions: Increase resources for code development and for IMAS support
	
	

	WPR-02
	03/05/2021
	Risk Title: Lack of EU involvement in the participation in the EUROfusion Operation Network
Risk Category: Project Management Risk Owner: E. Belonohy
Description: As a result of low resources there is a risk of a lack of involvement and support in the participation in the EUROfusion Operation Network
	2
	1
	1
	1
	2
	low
	Treatment Strategy: avoid
Risk Mitigation Actions: Increase coordination and resources on specific funded tasks. Prioritise activities
	
	

	WPR-03
	03/05/2021
	Reduced EUROfusion participation in the NBTF and ELISE/BATMAN Upgrade facilities
Risk Category: Project Management
	2
	3
	1
	3
	6
	medium
	Treatment Strategy: reduce
Risk Mitigation Actions: Promote this R&D activity (e.g. EUROfusion
	
	



4 Treatment strategy: escalate has been added, when the risk response action overcomes the responsibility of the PL


	Risk Identification
	Rating Pre-Mitigation
	Strategy / Mitigation
	Notes

	Risk-ID
	Date (added/ modified)
[dd/mm/yy]
	Risk Title, Category, Owner, Description & Details
(a) “As a result of…”
(b) “There is the risk that…”
(c) “Resulting in…”
	Likelihood1
	Impact2
	Risk Level3
	Treatment Strategy & Risk Mitigation Actions
(Comments, Details, Due Dates,
etc.)
	Resp.
	Status, Comments,
…

	
	
	
	
	Tech
	Cost
	Sched.
	
	
	
	

	
	
	Risk Owner: X. Litaudon
Description: As a result of lack of EUROfusion interest there is a reduction in the EUROfusion participation in the NBTF and ELISE/BATMAN Upgrade facilities
	
	
	
	
	
	
	seminars, career development plan with ITER to attract and retain the new generation of engineers) at the EU level
	
	

	WPR-04
	03/05/2021
	Delay in the achievement of long pulse operation (up to 3600s) extraction on ELISE facility
Risk Category: Technical Risk Owner: U. Fantz
Description: For technical reasons it is difficult to achieve long pulse operation on ELISE
	2
	3
	3
	3
	6
	medium
	Treatment Strategy: reduce
Risk Mitigation Actions: Focus EU effort to understanding (including modelling) the limiting factors and consequences for ITER
	
	

	WPR-05
	03/05/2021
	JET DT does not provide enough data for neutronics analysis
(Reduced performance of the JET DT campaigns and reduced level of 14 MeV neutrons)
Risk Category: technical / external Risk Owner: R. Villari
Description: For scientific reasons the level of D-T neutrons is lower than expected for neutronics analysis.
	3
	4
	3
	3
	12
	Very-High
	Treatment Strategy: accept Risk Mitigation Actions:
Revise the objectives in terms of
irradiation of ITER materials and radiation damage. Revise resources on the related modelling activities.
	
	

	WPR-06
	03/05/2021
	Low level of coordination between WPPrIO and IO on common topics (IMAS development, ITER simulation, neutronics, NBTF…)
Risk Category: Project management Risk Owner: X. Litaudon
Description: As a result of insufficient coordination there is a risk a divergence between the priority actions set within PrIO and the ones requested by ITER-IO
	2
	3
	1
	1
	6
	Medium
	Treatment Strategy: avoid /escalate Risk Mitigation Actions:
Increase the coordination level
between WPPrIO and ITER-IO by setting-up specific coordination meetings.
	
	

	WPR-07
	08/10/2021
	Low level of coordination between WPPrIO and  F4E on common topics 
Risk Category: Project management Risk Owner: X. Litaudon
Description: As a result of insufficient coordination there is a risk of a divergence between the priority actions set within PrIO and the ones set by F4E
	4
	4
	3
	1
	16
	Very-High
	Treatment Strategy: avoid /escalate Risk Mitigation Actions:
Increase the coordination level
between WPPrIO and F4E by setting-up specific coordination meetings.
	
	



[bookmark: _Toc86391563][bookmark: _Toc66199281]Resources (“Long-Term” / Overview) Budget 
[bookmark: _Toc86391564]Overall Budget of Work Package 
Table 8‑1: WP Budget w/o UKAEA and EPFL
	Year
	Total Resources [k€]
	Consortium Contribution [k€]

	2021
	2,416
	1,414

	2022
	3,612
	2,013

	2023
	3,055
	1,687

	2024
	2,672
	1,496

	2025
	2,693
	1,507

	Total
	14,448
	8,116



Table 8‑1 (UK/CH): WP Budget for UKAEA and EPFL
	Year
	UKAEA Total Resources [k€]
	EPFL Total resources [k€]

	2021
	145
	361

	2022
	397
	342

	2023
	239
	347

	2024
	148
	352

	2025
	150
	358

	Total
	1,078
	1,760


Data extracted from IMS on 27/09/2021.

[bookmark: _Ref79063580][bookmark: _Toc86391565]Indicative Resource Planning (5-year total; following the WBS)

Table 8‑2: Indicative Resource Planning per level 1
	WBS ID
	Topic
	Effort
[PM]*
	E&GS
[k€]**
	Missions
[k€]
	Sub-Con-tracting
[k€]
	Total resources
[k€]
	Consortium Contribution
[k€]
	Involved Beneficiary (ies) (AEs)

	PrIO
	
	0.00
	0
	35
	0
	490
	477
	Not allocated

	PrIO-1
	Project management and coordination
	64.00
	0
	0
	0
	623
	436
	CEA

	PrIO-2
	Preparation of ITER first experimental campaigns
	133.50
	0
	0
	0
	1,144
	572
	CEA, ENEA, JSI, LPP-ERM-KMS, VR

	PrIO-3
	Plasma and sub-systems operation
	23.43
	0
	0
	0
	183
	92
	IPP.CR, not allocated

	PrIO-4
	ITER Neutral Beam test Facility and R&D for the ITER Neutral Beam
	921.00
	1,007
	0
	0
	9,768
	5,549
	CIEMAT, ENEA, INRNE, IPPLM, IST, JSI, MPG, not allocated

	PrIO-5
	Neutronics, Nuclear waste and Safety in support to ITER
	343.50
	79
	0
	0
	2,240
	992
	CEA, CIEMAT, IPPLM, JSI, KIT, NCSRD, ENEA, not allocated

	Grand Total
	
	1,485.43
	1,086
	35
	0
	14,448
	8,116
	


 *  PM: Person Month(s) 
** including Use of Facilities

Table 8-2(UK/CH): Indicative Resource Planning for UKAEA and EPFL per level 1
	WBS ID
	Topic
	Total resources
[k€]
	Involved Beneficiary(ies) / Affiliated Entities

	PrIO
	
	49
	EPFL

	PrIO-2
	Preparation of ITER first experimental campaigns
	168
	EPFL

	PrIO-4
	ITER Neutral Beam test Facility and R&D for the ITER Neutral Beam
	1,544
	EPFL

	PrIO-2
	Preparation of ITER first experimental campaigns
	173
	UKAEA

	PrIO-3
	Plasma and sub-systems operation
	79
	UKAEA

	PrIO-4
	ITER Neutral Beam test Facility and R&D for the ITER Neutral Beam
	472
	UKAEA

	PrIO-5
	Neutronics, Nuclear waste and Safety in support to ITER
	354
	UKAEA

	Grand Total
	
	2,838
	


Data extracted from IMS on 27/09/2021.


[bookmark: _Toc66199283][bookmark: _Toc86391566]Equipment & Other Goods and Services
Not applicable!

[bookmark: _Toc66199284][bookmark: _Ref81828192][bookmark: _Toc86391567][bookmark: _Ref78551771]Use of Facilities 

[bookmark: _Ref78199756]Table 8‑4: Use of Facilities
	ID
	Facility Name
	Beneficiary / Hosting Institute
	Research Objectives
	Planned period(s) of use

	UF01
	ITER NBTF (SPIDER, MITICA)
	ENEA / RFX
	Involvement in the NBTF operation and optimisation of the ITER Heating Neutral Beams
	2021-2025

	UF02
	ELISE and BATMAN Upgrade
	MPG / IPP-Garching
	Neutral beam activity in support to ITER and NBTF.
	2021-2025

	UF03
	JET tokamak
	CCFE
	TT and DTE2 experiments for neutronics and safety activities
	2021 (funded under FP8)

	UF04
	FNG 14MeV Frascati neutron generator;
 INMRI Thermal neutron and gamma facilities
	ENEA / ENEA-FSN
	Calibration of Thermoluminescent detectors (TLDs) for JET DTE2 neutron streaming experiment
	2022

	UF05
	radioactivity analyses and radiochemical lab 
	IPPLM / IFJ-PAN

	Preparation, calibration and reading of TLDs for neutron streaming experiment, measurement analyses of irradiated materials following JET DTE2
	2022-2023

	
	Laboratory of gamma Spectrometry Measurements
	IPPLM/ IPPLM
	Measurements  and  neutron analyses following JET TT and DTE2
	2022-2023



Use of and support from MARCONI-Fusion (and follow up) HPC and EUROfusion-Gateway is essential for successful execution of PrIO Work Program (SP-2 and SP-5), relative to storing EUROfusion databases, scenario integrated modelling, code development and testing.

[bookmark: _Toc59016383][bookmark: _Toc59016856][bookmark: _Toc66199285][bookmark: _Toc86391568]Facility Investment (i.e. New Build or Upgrades)
Not applicable!

[bookmark: _Toc66199286][bookmark: _Toc86391569]International Collaboration ( “Opportunities for International Collaboration” in AWP)

Table 8‑6: International Collaboration
	ID
	International Collaboration in WP Activities
	Planned year(s) of engagement
	Beneficiary

	IC01
	US:
· Collaboration on neutronics code development and validation with Oak-Ridge National Laboratory and University of Wisconsin
	2021-2025
	CEA, CIEMAT,ENEA, IPPLM,JSI,KIT,NCSRD,UKAEA,VR

	IC02
	IO:
Coordination and support to the participation to the International Tokamak Physics Activity (ITPA), ITER fellow network, ITER operation network and specific ITER Task Forces
	2021-2025
	ALL 

	IC03
	IO/F4E:
- Scientific collaboration that needs to be developed to ensure that WPPrIO Programme remains focused on the ITER Research Plan
- Collaboration on integrated modelling/IMAS
	2021-2025
	ALL

	IC04
	IO, F4E, India, Japan: Collaboration on the NBTF operation and scientific involvement
	2021-2025
	ENEA, MPG




[bookmark: _Toc59016386][bookmark: _Toc59016859][bookmark: _Toc66199287][bookmark: _Toc86391570][bookmark: _Ref78551819]Industrial Subcontracting 
Not applicable!
[bookmark: _Toc59016388][bookmark: _Toc59016861][bookmark: _Toc59016389][bookmark: _Toc59016862][bookmark: _Toc503272249][bookmark: _Toc503272399][bookmark: _Toc503272548][bookmark: _Toc503272697][bookmark: _Toc503272972][bookmark: _Toc503273879][bookmark: _Toc503275755][bookmark: _Toc503276179][bookmark: _Toc503276603][bookmark: _Toc503512798][bookmark: _Toc503513046][bookmark: _Toc503513294][bookmark: _Toc503513542][bookmark: _Toc503513779][bookmark: _Toc503514027][bookmark: _Toc503514265][bookmark: _Toc503514503][bookmark: _Toc503516234][bookmark: _Toc503516416][bookmark: _Toc511395533][bookmark: _Toc511396107][bookmark: _Toc511396831][bookmark: _Toc511401621][bookmark: _Toc511727864][bookmark: _Toc518975642][bookmark: _Toc503272250][bookmark: _Toc503272400][bookmark: _Toc503272549][bookmark: _Toc503272698][bookmark: _Toc503272973][bookmark: _Toc503273880][bookmark: _Toc503275756][bookmark: _Toc503276180][bookmark: _Toc503276604][bookmark: _Toc503512799][bookmark: _Toc503513047][bookmark: _Toc503513295][bookmark: _Toc503513543][bookmark: _Toc503513780][bookmark: _Toc503514028][bookmark: _Toc503514266][bookmark: _Toc503514504][bookmark: _Toc503516235][bookmark: _Toc503516417][bookmark: _Toc511395534][bookmark: _Toc511396108][bookmark: _Toc511396832][bookmark: _Toc511401622][bookmark: _Toc511727865][bookmark: _Toc518975643][bookmark: _Toc503272251][bookmark: _Toc503272401][bookmark: _Toc503272550][bookmark: _Toc503272699][bookmark: _Toc503272974][bookmark: _Toc503273881][bookmark: _Toc503275757][bookmark: _Toc503276181][bookmark: _Toc503276605][bookmark: _Toc503512800][bookmark: _Toc503513048][bookmark: _Toc503513296][bookmark: _Toc503513544][bookmark: _Toc503513781][bookmark: _Toc503514029][bookmark: _Toc503514267][bookmark: _Toc503514505][bookmark: _Toc503516236][bookmark: _Toc503516418][bookmark: _Toc511395535][bookmark: _Toc511396109][bookmark: _Toc511396833][bookmark: _Toc511401623][bookmark: _Toc511727866][bookmark: _Toc518975644][bookmark: _Toc503272975][bookmark: _Toc503273882][bookmark: _Toc503275758][bookmark: _Toc503276182][bookmark: _Toc503276606][bookmark: _Toc503512801][bookmark: _Toc503513049][bookmark: _Toc503513297][bookmark: _Toc503513545][bookmark: _Toc503513782][bookmark: _Toc503514030][bookmark: _Toc503514268][bookmark: _Toc503514506][bookmark: _Toc503516237][bookmark: _Toc503516419][bookmark: _Toc511395536][bookmark: _Toc511396110][bookmark: _Toc511396834][bookmark: _Toc511401624][bookmark: _Toc511727867][bookmark: _Toc518975645][bookmark: _Toc503272976][bookmark: _Toc503273883][bookmark: _Toc503275759][bookmark: _Toc503276183][bookmark: _Toc503276607][bookmark: _Toc503512802][bookmark: _Toc503513050][bookmark: _Toc503513298][bookmark: _Toc503513546][bookmark: _Toc503513783][bookmark: _Toc503514031][bookmark: _Toc503514269][bookmark: _Toc503514507][bookmark: _Toc503516238][bookmark: _Toc503516420][bookmark: _Toc511395537][bookmark: _Toc511396111][bookmark: _Toc511396835][bookmark: _Toc511401625][bookmark: _Toc511727868][bookmark: _Toc518975646][bookmark: _Toc58407686][bookmark: _Toc58407758][bookmark: _Toc58407832][bookmark: _Toc58407687][bookmark: _Toc58407759][bookmark: _Toc58407833][bookmark: _Toc78984514][bookmark: _Toc78984515][bookmark: _Toc78984516][bookmark: _Toc78984517][bookmark: _Toc78984519][bookmark: _Toc78984520][bookmark: _Toc86391571]Referenced Documents & LINKS
· Roadmap- EUROfusion (euro-fusion.org)
· EUROFUSION GA (20) 32 - 4.7 - ITER White Paper Report WG1 Issue 1 10-Dec-2020 (Decision)
· EUROFUSION GA (20) 32 - 4.7 - ITER White Paper Report WG2 Issue 3 7-Dec-2020 (Decision)
· ITER Research Plan within the Staged Approach (Level III - Provisional Version) ITER Organization Reference : ITR-18-003 https://www.iter.org/technical-reports?id=9
· Required R&D in Existing Fusion Facilities to Support the ITER Research Plan A. Loarte (for the Science Division staff) Reference : ITR-20-008 https://www.iter.org/technical-reports?id=14
· The PRIMA Test Facility: SPIDER and MITICA test-beds for ITER neutral beam injectors V Toigo et al 2017 New J. Phys. 19 085004
· Towards 20A negative hydrogen ion beams for up to 1 h: achievements of the ELISE test facility Fantz U et al 2016 Rev. Sci. Instrum. 87 02B307
· WPPrIO wikipages: Preparation of ITER Operation Work Package - EUROfusion MediaWiki (euro-fusion.org) 



[bookmark: _Toc86391572]ANNEX: Annual WP-PEP – [2022]
[bookmark: _Toc86391573]22A. Scope Description for Next Year ( “Objectives” in AWP)
SP-1: Project management and coordination 
· Manage the WPPrIO and ensure the links with IO and ITPA for the relevant activities.
· Coordinate SP-2 and SP-4 activities.
· Facilitate Thrust 5 activities on “whole device modelling” (TSVV 2, 11 and 14)
SP-2: Preparation of ITER first experimental campaigns
· Development of plasma breakdown/burn-through simulation tools and first application to ITER initial operation 
· Development of IR temperature synthetic diagnostic for offline analysis and real-time application
· Development of the first wall/divertor monitoring system for real time protection of the plasma facing components in support to ITER operation.
· Development of the synthetic diagnostic for the Fiber Optics Current Sensor based on JET experience. 
· Management of the EUROfusion multi-machines databases on disruption, core confinement and pedestal.
SP-3: Plant systems and plasma operation 
· Development of the EUROfusion Operation Network and coordination with the European members of the ITER Operations Network (ION).
SP-4: ITER Neutral Beam test Facility and R&D for the ITER Neutral Beam
· Participation in the exploitation of ELISE and BATMAN Upgrade for the demonstration of CW operation in Deuterium or Hydrogen with improved Caesium management and with reduced electron heat loads on the extraction grid. Provide inputs for MITICA. 
· [bookmark: _heading=h.gjdgxs]Participation in the installation, commissioning and operation of the ITER Neutral Beam Test Facility (ENEA-RFX, Padova):  full-size ITER negative ion source (SPIDER) and  full-size ITER 1 MV Neutral Beam Injection system (MITICA).
SP-5: Neutronics, Nuclear waste and Safety 
· Initiation within EUROfusion of activities in support of ITER neutronics and safety as defined by end of 2021 by a working group of experts.
· Analyses of the measurements and simulations of JET nuclear quantities, collection of Occupational Radiation Exposure (ORE) and waste data for TT and DTE2 campaigns
[bookmark: _Toc86391574]22B. Description of Work ( “Description of Work” in AWP)

SP-1: Project management and coordination 
· Continue the mapping of the EUROfusion scientific and collaborative activities for ITER with the support of the contact persons for ITER specific activities in the various EU labs. 
· Organize coordination meetings with the member of the EU ITPA Topical Group. Keep track (on the WPPrIO Wiki pages) of the TG group meetings, list of EU members, ITPA-Joint experiments and activities
· Set-up coordination meetings of the various WPPrIO sub-projects
· Organize coordination meetings with Thrust 5 “whole device modelling” PIs (TSVV 2, 11 and 14)

SP-2: Preparation of ITER first experimental campaigns
·  Develop plasma breakdown/burn-through simulation tools and apply to ITER operation 
· Complete the development of plasma volume evolution model (circuit equation) in DYON and first validation against experiments. 
· Model the localized electron avalanche process for the ECH pre-ionization phase with a Particle-In-Cell code.
· Automatize the scenario optimization workflow in DYON, validate it against experiments and first application to ITER. 
· Adapt the breakdown simulation workflow CREATE-BD/BKD0/GRAY to IMAS with ACH support. 
· Scan the breakdown operational window for ITER.
· Benchmark CREATE-BD/BKD0/GRAY workflow to DYON.
· Develop IR temperature synthetic diagnostic for offline analysis and ITER real-time application
· Benchmark ray-tracing codes Raysect (open-source) and ANSYS-SPEOS: application to ITER antenna heat flux. 
· Investigate the detailed numerical models of Bidirectional Reflectance Distribution Function and emissivity for implementation in IR synthetic diagnostics.
· Benchmarck the photonic models against dedicated experiments: benchmark IR reflections models against controlled laboratory experiments reproducing tokamak environment.
· Include transient events (Disruption or ELM) in the IR synthetic diagnostics simulations. This requires to run predictive codes for transient events (JOREK simulations) and coupling to SPEOS (IR image simulator).

· Develop  wall thermal events and hot spot monitoring system for ITER 
· Demonstration of a data pipeline for processing thermal events in a thermographic movie operating off-line. Key actions: detection, data enrichment and classification.
· Develop synthetic diagnostic for the Fibre Optics Current Sensor 
· Adapt to IMAS the algorithm for a FOCS synthetic diagnostics fully compatible with ITER requirements- with support of the ACH. 
· Develop, expand and validate EUROfusion Multi-Machines databases 
· Include new data from EUROfusion facilities
· Extend  the pedestal database to JET TT and DT campaigns 
· Implement scripts for mapping to IMAS when required
· Initiate inclusion of  1D profiles for the confinement and pedestal databases to analyze the 2-D peeling-stability limits at the pedestal
· Progress with disruption data validation for hundreds to thousands of disruptions data in AUG-TCV-JET  
· Initiate L-H database (pending extra resources and agreement)

SP-3: Plant systems and plasma operation 
· Coordinate the EUROfusion Operation Network (EON)
· Set-up new EON competency-based subnetworks and organise workshops on high-priority operational topics for EUROfusion and ITER  
· Complete NBI seminar series (initiated in 2021)
· Set-up a pilot project on Session Leader training 
· Define new topics e.g. vacuum conditioning, ECRH, …
· Create a knowledge database for Operations and contribute to knowledge management activities within EUROfusion
· Set-up coordination meetings with the European members of the ITER Operations Network (ION) 

SP-4: ITER Neutral Beam test Facility and R&D for the ITER Neutral Beam
· Participate in the exploitation of ELISE and BATMAN Upgrade for the demonstration of stable long pulse operation with 
· Routine operation of the new CW power supply on ELISE: up to 1000s in H on ELISE and BATMAN, initial test in D
· Symmetrisation and reduction of the current of co-extracted electrons to reach stable long pulse discharges 
· Test the CW diagnostic calorimeter  on ELISE
· Assess new Caesium management approaches on BATMAN
· Study the beam optics: dependencies on various source parameters, characterisation of the beam as well single beamlets with an extended set of diagnostics
· Participate in the installation, commissioning and operation of the ITER Neutral Beam Test Facility (ENEA-RFX, Padova):  full-size ITER negative ion source (SPIDER) and  full-size ITER 1 MV Neutral Beam Injection system (MITICA)
· SPIDER is in shut-down in 2022 to improve future operation. Participate in the shutdown intervention: upgrade of the pumping system, replacement of the RF oscillators with solid state amplifiers, maintenance and improvement of  the Beam Source
· MITICA: Investigate and analyse the root causes of the failures due to Breakdowns that occurred during the 1MV power integrated tests; repair and improve the MITICA power supply system; complete the integrated power tests of MITICA power supplies
· Simulate SPIDER plasma and beam operations; simulate initial MITICA beam operations

SP-5: Neutronics, Nuclear waste and Safety 
· Initiate activities in support of ITER neutronics and safety as defined by the end of 2021 by a working group of experts: (i) Activated Corrosion Products code development and validation; (ii) Fluid activation tool development and experimental validation; (iii) low radiation dose level measurement techniques in support of ITER neutronics and safety. 
· Organise the hand-over of the activities from JET3 (2021 under FP8) toPrIO-SP-5
· Complete the analyses of the measurements and simulations of JET nuclear quantities (neutron flux, dose rate, neutron induced activation, radiation damage, tritium production in TBM) for JET TT and perform preliminary analyses for DTE2 campaign
· Conduct preliminary collection of Occupational Radiation Exposure and waste data following the completion of JET for TT and DTE2 campaign


[bookmark: _Toc86391575][bookmark: _Ref77595276]22C. WP Milestones
[bookmark: _Ref77595289]In this section the Grant Milestones mentioned in section 6.2 are not repeated. Instead, the list of the more detailed project milestones for the upcoming year is provided below
[bookmark: _Ref77597942]Table 22C‑1: WPrIO Milestones (annual targets to be achieved)  for 2022
	Sequential
WP-M ID
	Related
WBS ID
	WP Milestone Title
	Due Date
[mm/yyyy]
	Related
GA D/M No.
	Criticality of Relation to the GA D/M (high/low)

	M1
	2.1.1
	At least one breakdown/burn-through model ready to be coupled to the integrated modelling code within TSVV11
	10/2022
	PRIO.M.04
	High 

	M2
	2.1.2
	SPEOS (IR synthetic diagnostic) interface ready to use input data from JOREK to simulate transient heat fluxes (disruption or ELMs)
	07/2022
	PRIO.D.8
	High 

	M3
	2.2.2
	At least one database ready for scientific exploitation deployed on the EUROfusion Gateway 
	12/2022
	PRIO.D.3

	High 

	M4
	3.2.1
	Machine-generic session leaders training detailed plan 
	09/2022
	PRIO.D.9
	High 

	M5
	4.1.2
	Demonstrated routine operation of the new CW power supply on ELISE 
	07/2022
	PRIO.D.13
	High

	M6
	5.3.1
5.3.2
5.3.3
5.3.5
	Analysis of implications of JET DTE2 nuclear performances for PrIO Subproject 5.3
	02/2022
	PRIO.M.14
PRIO.M.15
PRIO.M.16
PRIO.M.17


	High  





[bookmark: _Toc86391576]22D. Indicative Resource Planning (following the WBS)   
This section is in line with the overall (5-year period) Indicative Resource Allocation table in section 8.1.2. Please enter any WP resources for the year in question. The WBS should reflect the research topics of the WP.
Table 22D-1: Indicative Resource Planning per level 1 (depending on your research topic or sub-project) for [2022] w/o UKAEA and EPFL
	WBS ID
	Topic
	Effort
[PM]*
	E&GS
[k€]**
	Missions
[k€]
	Total resources
[k€]
	Consortium Contribution
[k€]
	Related D/M No. (GA / Project)
	Involved Beneficiary(ies)/ Affiliated Entities

	PrIO
	
	0.00
	0
	13
	16
	11
	
	Not allocated

	PrIO-1
	Project management and coordination
	12.40
	0
	0
	119
	83
	
	CEA

	PrIO-2
	Preparation of ITER first experimental campaigns
	29.50
	0
	0
	250
	125
	PRIO.M.04
	CEA, ENEA, JSI, 
LPP-ERM-KMS, VR

	PrIO-3
	Plasma and sub-systems operation
	8.65
	0
	0
	68
	34
	PRIO.M.03
	not allocated

	PrIO-4
	ITER Neutral Beam test Facility and R&D for the ITER Neutral Beam
	180.00
	203
	0
	2,089
	1,266
	PRIO.D.12
PRIO.D.13
	CIEMAT, ENEA, IPPLM, IST, MPG, not allocated

	PrIO-5
	Neutronics, Nuclear waste and Safety in support to ITER
	160.00
	66
	0
	1,072
	494
	PRIO.D.22
PRIO.D.23
PRIO.D.24
	CEA, CIEMAT, ENEA, IPPLM, JSI, KIT, NCSRD, not allocated

	Grand Total
	
	390.55
	269
	13
	3,612
	2,013
	
	


*  PM: Person Month(s) - including AR
** including Use of Facilities
[bookmark: _Toc58407629][bookmark: _Toc58407701][bookmark: _Toc58407775][bookmark: _Toc58407630][bookmark: _Toc58407702][bookmark: _Toc58407776][bookmark: _Toc58407631][bookmark: _Toc58407703][bookmark: _Toc58407777]
Table 22D-1(UK/CH): Indicative Resource Planning for UKAEA and EPFL per level 1 (depending on your research topic or sub-project) for [2022]
	WBS ID
	Topic
	Total resources
[k€]
	Involved Beneficiary(ies) / Affiliated Entities

	PrIO-2
	Preparation of ITER first experimental campaigns
	38
	EPFL

	PrIO-4
	ITER Neutral Beam test Facility and R&D for the ITER Neutral Beam
	304
	EPFL

	PrIO-2
	Preparation of ITER first experimental campaigns
	35
	UKAEA

	PrIO-3
	Plasma and sub-systems operation
	15
	UKAEA

	PrIO-4
	ITER Neutral Beam test Facility and R&D for the ITER Neutral Beam
	93
	UKAEA

	PrIO-5
	Neutronics, Nuclear waste and Safety in support to ITER
	253
	UKAEA

	Grand Total
	
	739
	


Data extracted from IMS on 27/09/2021.

[bookmark: _Toc86391577]22E. Use of Facilities next year ( “Use of Facilities” in AWP)
This section is in line with the overall Use of Facilities table compiled for the 5-year period in section 8.3, with the addition of more details for the upcoming year. Further (high-level) information can be found in Table 8‑4 above.
Table 22E-1: Use of facilities for 2022
	Research activity
(In line with Research objectives in Table 8‑4)
	Facility Name
	Planned days of use 
	Beneficiary / Hosting Institute
	Related D/M No. (GA / Project)

	Calibration of Thermoluminescent detectors (TLDs) for JET DTE2 neutron streaming experiment
	FNG
	4
	ENEA/ENEA-FSN
	PRIO.M.14

	Calibration of Thermoluminescent detectors (TLDs) for JET DTE2 neutron streaming experiment
	INMRI Thermal neutron and gamma facilities
	4
	ENEA/ENEA-FSN
	PRIO.M.14

	Preparation, calibration and reading of TLDs for neutron streaming experiment, measurements  and  analyses of irradiated materials following JET TT and DTE2
	Lab of radioactivity and radiochemical
	90
	IPPLM/IFJ-PAN
	PRIO.M.14

	Measurements  and  neutron analyses following JET TT and DTE2
	Lab of gamma spectroscopy
	15
	IPPLM/IPPLM
	PRIO.M.14



In addition, some facilities are not funded within WPPrIO but are essential for the success of the project and the achievement of the GA milestones/deliverables: 
· NBTF for ITER (ENEA/RFX) 
· ELISE and BATMAN Upgrade (MPG/IPP-Garching) 
· MARCONI Fusion HPC and EUROfusion Gateway (ENEA-CINECA) for the neutronic calculations for the JET TT and DTE2 campaigns and the tokamak (integrated) simulations 
[bookmark: _Toc86391578]22F. Industrial subcontracting ( “Expected Role of Industry” in AWP)

Not applicable for WPrIO. 
[bookmark: _Toc86391579]22G. Opportunity for Training & Development of Staff ( “Opportunity for Training & Development of Staff” in AWP)
The content of this section is meant to be pasted into the section named “Opportunity for Training & Development of Staff” in the AWP.
· Post Docs and PhD students are involved in 
· the IR synthetic diagnostics and Real Time Wall protection including IA techniques 
· the breakdown/burn through codes development and validation
· [bookmark: _GoBack]Training of the new generation of engineers/physics at NBTF and/or BUG-ELISE facilities 
· EUROfusion Operation Network: 
· Seminars, workshops, trainings opportunities for EUROfusion students and open to IO & JT-60SA staff
·  Provision of machine  generic courses for Session Leaders is an opportunity for training and exchange 
· EUROfusion Engineers:  two topics are under development 
· Development of Infra-Red monitoring system using artificial intelligence techniques in view of ITER application (proposal in 2022) 
· Engineering support on the wall conditioning and ITER GDC design (proposal in 2021) 
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