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Convened by
The workshop is financially supported by Next Step Fusion. The technical programme is being jointly developed by Tony Donné (CEO, FEInn), Valentina Nikolaeva (Senior Scientist, ARC Plasma Diagnostics and Instrumentation, CFS), Georgy Subbotin (CTO, Next Step Fusion) and Aleksei Zolotarev (CEO, NSF). The meeting is intended as a neutral, non-commercial technical workshop, and its conclusions will be owned, reviewed and agreed collectively by the participants.
	CENTRAL QUESTION
What measurement capabilities and supporting evidence will future fusion power plants require for control, protection, safety, commissioning and asset management and what needs to be developed, qualified or industrialised to deliver them?


Purpose and context
Fusion is moving from experimental devices towards machines intended for reliable, maintainable and ultimately industrial operation. Several fusion developers have announced demonstration or power-producing plant targets in the 2030s. Irrespective of the exact deployment date, the long development and qualification lead times mean that plant-level diagnostic and instrumentation requirements need to be addressed now.
The workshop aims to bring together fusion power-plant developers, diagnostics and control specialists, technology developers, suppliers, systems engineers, and experts in nuclear instrumentation, safety, regulation, fuel cycle and breeding blankets. It will provide a focused setting in which the users of future measurement systems can engage directly with those who may develop, qualify, integrate and supply them.
Approach and scope
The discussion will begin with the functions a future fusion power plant must perform and the decisions that its control, protection, safety and maintenance systems must make. It will then identify the information and measurement capabilities needed to support those functions. The intention is not to start from today’s diagnostic inventory or to promote particular technologies.
The workshop will seek common requirements where these exist, while explicitly recording differences among tokamaks, stellarators and other relevant concepts. “Technology-neutral” therefore means using a common method to express requirements and evidence, not assuming that every plant concept needs the same hardware or measurement set.
· Plasma and plant control, machine and investment protection, and nuclear-safety monitoring.
· Commissioning, normal operation, transients, shutdown, maintenance and abnormal or accident conditions.
· Component and system condition monitoring, predictive maintenance and remote inspection.
· Fuel-cycle, tritium-accountancy, breeding-blanket, coolant and environmental measurements.
· Radiation, temperature, electromagnetic, chemical, access and remote-maintenance constraints.
· Reliability, availability, lifetime, drift, calibration, redundancy, self-diagnostics and failure response.
· Direct measurement versus validated estimation or model-based inference, including validity limits and fallback provisions.
· Qualification, metrology, standardisation and industrialisation opportunities across the full measurement chain.
Boundaries
This first workshop will not select suppliers, prescribe individual diagnostic technologies, establish binding licensing requirements, rank fusion concepts or approve a final plant diagnostic architecture. Participants will not be expected to disclose proprietary information. Where numerical requirements cannot yet be justified, the workshop will record the relevant assumptions and define the follow-up work needed to establish them.
Working format
This is a small, invitation-based working meeting rather than a conventional conference. Short contributions will establish the context or present specific plant challenges; the majority of the time will be devoted to facilitated focus groups and plenary decision sessions. General company or institutional presentations are outside the intended format.
To support an open exchange, discussions will be non-attributable unless a participant explicitly agrees otherwise. No recording is planned, and no proprietary information is requested. Any participant-facing summary intended for wider circulation will be shared with participants for review before publication.
Participant preparation
Before the workshop, participants will receive a short, structured questionnaire. Responses will be consolidated into a preliminary capability and gap matrix and circulated approximately one week before the meeting. This will allow the workshop to challenge, refine and prioritise prepared material rather than compile an initial list from scratch.
· Plant developers will be asked to identify critical plant functions, difficult measurement capabilities, environmental or integration constraints, and needs from the diagnostic community and industry.
· Diagnostic developers and suppliers will be asked to identify available capabilities, maturity and qualification limits, realistic industrialisation routes, and requirements that remain unclear.
· Safety, I&C, metrology, test-facility and systems experts will be asked to identify evidence, qualification, architecture and lifecycle requirements that may not be visible from a diagnostic-technology perspective.
Expected outputs
The workshop is intended to produce four practical outputs:
· A shared capability framework covering plant functions, operating states and measurement-criticality categories.
· An initial requirements and gap matrix that distinguishes common, concept-specific and unresolved needs.
· An initial development roadmap identifying three to five priority themes, key knowledge and evidence gaps, dependencies, and proposed next steps, including topics for follow-up workshops." Record potential contributors where volunteered; detailed work packages, partners and milestones can be developed subsequently. 
· A concise participant-reviewed workshop notes recording areas of consensus, conditional conclusions, concept-specific differences and unresolved questions.
The meeting is intended as the beginning of an international requirements and collaboration process rather than a one-off event. Follow-up work may include focused technical meetings, shared test or qualification activities, standards-related work, or collaborative R&D proposals.
Working matrix
For each capability, the workshop will seek to record the plant function and operating state; required information; performance, coverage and outage tolerance; consequence of incorrect or unavailable information; environmental and integration constraints; lifetime, calibration and maintainability needs; delivery route; required qualification evidence; current maturity; principal gap; and proposed follow-up action.


PROVISIONAL AGENDA
The agenda may be refined in response to participant input.
Day 1 — Defining the measurement problem
	Time
	Session
	Format
	Purpose / intended result

	12:30–13:30
	Lunch
	
	

	13:30–13:50
	Welcome, objectives and working rules
	Plenary
	Confirm scope, terminology, outputs, information rules and decision process.

	13:50–14:30
	From experimental diagnostics to reactor-grade measurement capability
	2–3 short inputs + discussion
	Establish a common definition of reactor-grade capability and the evidence required for deployment.

	14:30–15:00
	Plant-developer challenge statements
	Short structured pitches
	Identify high-priority measurement needs, difficult environments and unresolved capability gaps.

	15:00–15:20
	Coffee break
	
	

	15:20–17:00
	Focus Session 1: What does a fusion power plant need to know, and why?
	Focus groups + report-back
	Define plant functions, operating states, decisions and required information; identify common and concept-specific capabilities.

	17:00-17:30
	Existing evidence and recommendations
	1–2 short inputs
	Identify what can be adopted from existing DOE, UK and other work and what remains unresolved.

	17:30-18:00
	Day 1 synthesis
	Decision session
	Confirm the initial capability map, major differences among concepts and questions carried into Day 2.



Day 2 — Defining reactor-grade capability
	Time
	Session
	Format
	Purpose / intended result

	09:00–09:20
	Recap and check-in
	Plenary
	Confirm Day 1 conclusions and the requirements to be assessed.

	09:20–11:00
	Focus Session 2: What must be measured directly, what can be inferred, and what can be temporary?
	Focus groups + report-back
	Classify persistent, commissioning-specific and model-supported capabilities; define evidence and responses to sensor or model failure.

	11:00-11:20
	Coffee break
	
	

	11:20-12:30
	Performance, availability and failure response
	Plenary working session
	Define how range, uncertainty, latency, coverage, outage tolerance, degraded operation and fallback action will be expressed.

	12:30–13:30
	Lunch
	
	

	13:30-14:10
	Reactor-grade environment and evidence
	2–3 short inputs + discussion
	Frame radiation, thermal, electromagnetic, chemical, access, maintenance, safety-classification and qualification constraints.

	14:10-15:40
	Focus Session 3: Can the required measurement capability survive, operate, be maintained and remain trustworthy?
	Focus groups + report-back
	Identify gaps in survivability, physical and I&C integration, calibration, maintainability, data integrity, RAMI and qualification.

	15:40-16:00
	Coffee break
	
	

	16:00-16:30
	Industrial delivery and supplier perspective. Available capabilities and development barriers". 
	1–2 short inputs
	Ask suppliers what is already possible, what is missing and which requirements would guide development.

	16:30-17:00
	Day 2 synthesis
	Decision session
	Confirm the initial capability gaps and evidence gaps

	19:00
	Dinner
	
	Informal discussion



Day 3 — Building a development roadmap: from gaps to action
	Time
	Session
	Format
	Purpose / intended result

	09:00–09:20
	Recap and check-in
	Plenary
	Confirm Day 1 conclusions and the requirements to be assessed.

	09:20-10:50
	Focus Session 4: From capability gaps to development priorities?
	Focus groups + report-back
	Convert the capability and evidence gaps into bounded candidate actions.

	10:50-11:10
	Coffee break
	
	

	11:10-12:10
	From findings to action
	Full-group working session
	Select three to five priority tasks and define outputs, success criteria, provisional owners, partners and milestones.

	12:10-12:30
	Conclusions and next steps
	Plenary decision session
	Agree the collective note, review process, follow-up governance and immediate next steps.



Practical information
	Dates
	18-20 November 2026

	Location
	Las Palmas de Gran Canaria, Spain; Venue to be confirmed, details will follow in due course 

	Format
	Invitation-based, in-person working meeting; approximately 25–30 participants

	Registration fee
	None

	Workshop costs
	The venue and local workshop costs e.g. meals will be covered by the organisers.

	Travel
	Participants are expected to cover their own travel costs

	Accommodation
	Cost of accommodation covered for two nights i.e. 18 & 19 November 2026

	Convening team
	Tony Donné, Valentina Nikolaeva, Georgy Subbotin and Aleksei Zolotarev 

	Contact
	Tony.donne@feinn.de; v.e.nikolaeva@gmail.com; gs@nextfusion.org; az@nextfusion.org    
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