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Route de Vinon-sur-Verdon - CS 90 046 - 13067 St Paul Lez Durance Cedex - France

To: Potential Candidates

Date: 30 April 2025

Ref: IO/MS/25/AJ1

Subject: Letter of Invitation for the Supply, Construction and installation of Clean Assembly
Area (ISO Class 8 Cleanroom) for in-vessel Port Integration Facility (PIF)

Dear Madam/Sir,

The ITER Organization (IO) has launched a Market Survey/Request for Information (RFI) and
requests information from companies having the interest, knowledge and capacity related to:
Supply, Construction and installation of Clean Assembly Area (ISO Class 8 Cleanroom) for

in-vessel Port Integration Facility (PIF).

The main purpose of this RFI is to evaluate the market situation and to identify candidate suppliers
having the potential capabilities to respond to the IO solicitation process that may follow.

Please note that this is not a Call for Nomination.

You will find enclosed the Technical Description related to this Market Survey/RFI (Annex I).

With this letter, we invite all potential companies, institutions or entities from ITER Member States
to participate to this Market Survey/RFI through the questionnaire (Annex II).

We kindly invite the Domestic Agencies to publish this Market Survey/RFI on their websites or
through other advertising methods, which will help to retrieve the requested information from a
maximum of potential candidates.

Please return a completed questionnaire, no later than 14" May 2025, to the following email address
Amankumar.Joshi@iter.org, and Chloe.Perret@iter.org.

Thanks in advance for your co-operation.

Yours faithfully,

Takakazu Kimura
Section Leader, Procurement Project Support

Contact: Aman Kumar JOSHI - Procurement Division - Tel. +33 4 42 17 49 01— E-mail: amankumar.joshi@iter.org
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1 Preamble

The ITER Port Integration Facility (PIF) is a dedicated assembly hall (located in Building 55)
for the integration of diagnostic port components. PIF in B55 will provide the workspace to
assemble Diagnostic Shield Modules (DSMs) and Port Plugs (PPs) — which are in-vessel
components operating under ultra-high vacuum — in a controlled environment before their
installation. To fulfill its function, the in vessel PIF includes both a general industrial assembly
area and a segregated clean area. The clean area’s role is to ensure that final assembly and
handling of vacuum-bound components occur under strict contamination control, maintaining
the high cleanliness standards required for in-vessel equipment. This clean zone prevents
particulate or molecular contamination from reaching sensitive surfaces of DSMs/PPs inside
components (including tenants) during assembly, thereby safeguarding the ultrahigh vacuum
(UHV) conditions they must later operate in.

Figure 1: Overall layout of the Port Integration Facility (PIF) for in vessel components in B55,
illustrating the segregated clean area (blue) versus general (non-clean) assembly areas.

The clean area for in vessel components is a fully enclosed zone within the PIF where final DSM
and PP assembly is performed, for both IO EQ and Upper Port Plugs, under controlled cleanliness
conditions, separated from the surrounding workshop space. This segregation ensures that any
activities generating dust or contamination in the general area do not affect the critical clean
assembly operations.

The clean area works in tandem with the PIF’s non-clean zones to support the assembly workflow.
Large port components and diagnostic sub-assemblies can be initially received and pre-
assembled in the general (non-clean) area of the PIF, where standard industrial conditions apply.
Fabrication or fitting tasks that are not sensitive to trace contamination are carried out in this
open workshop environment. Once reception and preliminary preassembly tasks are complete
and components are ready for final integration (or once they must be handled in a contamination-
controlled manner), they are transferred into the clean area. In summary, the PIF’s clean area
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provides a cleanroom environment for the final stages of assembly and integration, while the
non-clean area accommodates preparatory and ancillary operations. This arrangement maximizes
efficiency (by performing heavy work in the main hall) while still protecting the cleanliness of
vacuum components in next steps.

The large port plug structures and diagnostic components are first transferred to the general
workshop area, where they are unpacked, inspected, and prepared for assembly. Although
activities such as welding and pre-assembly are performed outside the clean zone, they will be
carried out with appropriate care to preserve the cleanliness of the components. This approach
aims to avoid the need for extensive cleaning procedures when the components are later
transferred into the clean area. Once these preliminary operations are finished and the component
is ready for final clean assembly, it will be cleaned and moved into the adjacent clean area for
integration into the port plug. This two-stage approach (pre-assembly in non-clean area, final
assembly in clean area) ensures both efficiency and high cleanliness for the end product.

2 Purpose

The purpose of this Technical Specification is to define the requirements, design and assembly
criteria for the clean assembly area located within the B55 In-Vessel PIF. This document sets
forth the functional objectives, environmental conditions, and engineering specifications that the
clean area must fulfil to support the assembly of DSM and PP components for both the Equatorial
(EQ) and Upper (UPP) port plugs.

The ultimate goal is to establish a controlled cleanroom environment that minimizes the risk of
contamination and ensures full compliance with applicable cleanliness standards for in-vessel
component.

This TS will guide the design, construction, and validation of the clean area so that it fully enables
the PIF’s role in delivering ITER port plug assemblies of the highest quality. Key objectives
include ensuring the space is fit for ultra-clean assembly operations, compatible with heavy
component handling (cranes, tools), and furnished with the necessary infrastructure (HVAC,
airlocks, etc.) to maintain cleanliness and environmental control. By clearly stating these
requirements, the TS provides a basis for procurement, verification, and ultimately the successful
commissioning of the PIF clean area.

The layout and structure of the PIF In-Vessel Clean Area shall be compatible with the assembly
line configuration, which includes: three assembly lines for EQ DSMs, one assembly line for
UPP DSMs, one DSM-to-PP insertion and EQ port plug assembly line, and one DSM-to-PP
insertion and UPP port plug assembly line, as illustrated in Figure 1.

The clean area shall be designed with two distinct ceiling heights, as shown in Figure 2, which
presents the approximate dimensions of the zone. The general clean area shall cover a surface of
approximately 40 m x 15 m with a clear height of 6 m. Within this area, a dedicated high-
clearance zone measuring approximately 13 m x 10 m with a height of 9.0 m shall be included.

This high-clearance zone shall be equipped with a cleanroom-compatible gantry crane, capable
of performing the vertical insertion of the DSMs into the Port Plugs. Full vertical insertion shall
be required for the EQ PP-DSM assemblies, while for the UPP assemblies, the vertical insertion
of the DSM into PPs shall be partial and follow an initial horizontal pre-insertion step. The
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cleanroom-compatible gantry crane required for operations within the high-clearance zone is
covered by a separate Technical Specification and is therefore outside the scope of this document.

Figure 2 — Scheme and main dimensions for clean area in in vessel PIF.

The transport of large and heavy components, such as Port Plug structures and DSMs, shall be
carried out using dedicated handling systems composed of custom-designed lifting and handling
tools, not included in the scope of this TS, mounted on platform-style transport bases. These
platforms shall be coupled with compatible towing heads (tugs) designed for the movement of
heavy loads and approved for cleanroom use. This system of platform-mounted custom tools and
cleanroom-compatible tugs allows the internal transfer of components within the clean area
without relying on overhead gantry cranes, which will be reserved exclusively for specific
operations. In particular, the gantry crane will only be used during the vertical insertion of the
DSMs into the port plugs — a critical assembly step that cannot be performed by ground-based
systems.

This transport configuration offers high mobility, minimizes particle generation, and ensures
compatibility with cleanroom operational constraints. Figure 3 illustrates examples of
component transfer operations using similar platform and tug-based transport systems.
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Figure 3: Examples of heavy component transfer systems using custom handling tools mounted
on platform bases and towed by cleanroom-compatible tractor heads.

3 Acronyms & Definitions

3.1 Acronyms

The following acronyms are the main one relevant to this document.

Abbreviation Description
CRO Contract Responsible Officer
DA Domestic Agency
DFW Diagnostic First Wall
DSM Diagnostics Shielding Module
EPP Equatorial Port Plug
GM3S General Management Specification for Service and Supply
IDM ITER Document Management System
10 ITER Organization
IVH ITER Vacuum Handbook
MD Manufacturing Dossier
PE/NPE Pressure Equipment / Nuclear Pressure Equipment
PIA Protection Important Activity
PIC Protection Important Component
PIF Port Integration Facility
PP Port Plug
PPS Product Procurement Specification
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PPTF Port Plug Test Facility

PRO Procurement Responsible Officer
RH Remote Handling
TO Task Order

UPP Upper Port Plug

3.2 Definitions
Client: ITER Organization, referred to as 1O in the rest of this document.

Contractor: shall mean an economic operator who have signed the Contract in which this
document is referenced. In this document as well as in the mandatory Appendixes and
Annexures referred here, the names Contractor and Supplier are used interchangeably.

In-Vessel Components: This term is used in this specification for indicating all the components,
sub-assemblies and provision for services (electrical, gas and cooling water) that constitute the
Integrated Diagnostic Port Plug Assembly, other than Interspace and Port Cell Support structures
and their associated components (that are called as Ex-vessel components)

Integrated Diagnostic Port Plug Assembly: This assembly mainly consists of Diagnostic
Shield Modules (DSM) with provision for shielding (Shielding blocks, Shielding Trays and
Stainless-Steel backfilling and associated attachments) housing associated diagnostic tenant
systems and Service Systems (electrical, cooling water and gas) connections with provisions for
required layouts. This DSM is contained in the Customised Port Plug Structure and attached to
the Diagnostic First Walls.

Machine: The term "Machine" is used to describe the ITER Tokamak Machine where the final
installation of these deliverables will be done.

Assembly: The term "Assembly" is used to describe the assembly activities of the components
(mainly mechanical) of the deliverables planned by the Contractor. These activities are not in
the scope of this contract.

IDM ID: This is the IDM document number referred.

Clean Area (or Clean Zone): A designated working environment within the PIF with controlled
levels of contamination, defined by ISO standards and further specified by RCC-MR RF 6241
(Level I) and IHV VQC-1 classification. Operations in this area require equipment, processes,
and materials that minimize particle generation and are certified for clean room use.

Clean area Gantry Crane: A rail-mounted, double-girder crane system designed to operate
within the clean area of the in-vessel PIF. It provides vertical lifting and horizontal travel for
DSM and PP components, complying with strict dimensional and cleanliness requirements
defined in this document.

4 Applicable Documents & Codes and standards

4.1 Applicable Documents

This is the responsibility of the Contractor to identify and request for any documents that would
not have been transmitted by IO, including the below list of reference documents.

This Technical Specification takes precedence over the referenced documents. In case of
conflicting information, this is the responsibility of the Contractor to seek clarification from IO.
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Upon notification of any revision of the applicable document transmitted officially to the
Contractor, the Contractor shall advise within 4 weeks of any impact on the execution of the
contract. Without any response after this period, no impact will be considered.

Ref Title IDM Doc ID Version
1 | General Management Specification for Service and 82MXQK 1.4
Supply (GM3S)
2 | ITER Vacuum handbook EZ9UM 2.5
3 | ITER Vacuum Handbook Attachment 2 - Cleanliness MBXPP3 1.7
Requirements Relating to the Assembly of Vacuum
Equipment

4.2 Applicable Codes and Standards

The applicable Codes and Standards governing the design and construction of the clean assembly
area are outlined below.

Given that the equipment assembled in this area is intended for installation inside the ITER
Tokamak, all relevant requirements from the ITER Vacuum Handbook [2], including those
concerning permitted materials, cleanliness levels, and contamination control procedures, shall
be strictly followed to prevent risks to the vacuum integrity of in-vessel components.

In particular, the clean assembly area shall comply with the following standards:

ISO 14644-1:2015 — Cleanrooms and associated controlled environments — Part 1:
Classification of air cleanliness by particle concentration: This standard defines the
required air cleanliness level (ISO Class 8§ minimum) and the methodology for particle
count testing and cleanroom validation.

ISO 14644-4:2022 — Cleanrooms and associated controlled environments — Part 4:
Design, construction and start-up: Specifies the design and construction principles for
cleanrooms, including materials, airflow concepts, and verification.

RCC-MR RF 6241 (Level I Cleanliness Requirements): This section of French nuclear
construction code defines the cleanliness requirements for components operating under
ultrahigh vacuum conditions.

ITER Vacuum Quality Classification (VQC-1): Cleanroom components and processes
must meet the most stringent vacuum cleanliness classification (VQC-1), suitable for in-
vessel hardware.

The contractor shall also ensure full compliance with the following European Union directives
and regulations, as applicable:

Machinery Directive (2006/42/EC): Ensures mechanical safety of any integrated systems
or equipment installed in the clean area.

Work Equipment Directive (89/655/EEC): Establishes minimum safety requirements for
use of work equipment by workers.

Electromagnetic Compatibility Directive (2014/30/EU): Applies if electronic devices or
control panels are present in the clean area systems.

EC Documentation: Includes the preparation and submission of a Technical File and EC
Declaration of Conformity for applicable equipment.
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All design, construction, and material selections shall reflect the most current revisions of these
codes at the time of execution. Any deviation from the standards listed above must be approved
in writing by the ITER Organization.

5 Scope of Supply

This Technical Specification covers the design, supply, construction, and full configuration
of the in vessel clean assembly area within the Port Integration Facility (PIF), including all
associated systems, equipment interfaces, and environmental control measures required to meet
ITER standards for the assembly of in-vessel components.

The scope of supply includes, the following elements:

Cleanroom Construction and Layout: Design and architectural execution of the
segregated clean area, including structural walls, ceilings, floors, and internal functional
zones. This includes dimensional constraints (approx. 40 m x 15 m footprint), the
inclusion of dual ceiling height regimes (6 m and 9 m), and physical segregation from the
general workshop area. Wall fixation are included also.

Cleanroom Environmental Control: Implementation of HVAC and air filtration
systems to maintain ISO 14644-1 Class 8 air quality, as well as compliance with RCC-
MR Level I and ITER VQC-1 vacuum cleanliness requirements. This includes HEPA
filtration, airflow control (laminar flow where applicable), temperature and humidity
regulation, and positive pressure cascade management.

Contamination Control Features: All materials, surfaces, fixtures, and finishes used in
the clean area must be vacuum-compatible, low-outgassing, and non-shedding. Gowning
protocols, cleanroom-approved consumables, and cleaning provisions (e.g. wipe stations,
vacuum ports) are to be implemented. The design must enable sustained compliance with
cleanliness standards during routine operations.

Zonal Configuration and Access Control: High bay (=9 m) and low bay (=6 m) are two
zones integrated into the same clean room. The clean room must include airlock systems
for personnel and materials. Access to the clean area must be strictly controlled by
interconnected airlocks, with changing and decontamination areas. The flow of materials
and personnel must maintain a unidirectional cleanliness gradient.

Handling and Transport Compatibility: The clean area must accommodate the
movement of large components (e.g., DSMs and Port Plugs) using dedicated platform-
mounted handling systems.

Utilities and Services Integration: Installation of services specific to cleanroom
operations, including electrical outlets, data ports, compressed air lines and dedicated
vacuum or cleaning points. All utility penetrations shall preserve the cleanroom envelope
integrity. Please review sections 5.4 and 5.5 of this document for more details of utilities
and services.

Qualification and Validation: The contractor shall deliver a complete validation plan,
including a 3™ party legal inspection for required systems, execute all necessary
commissioning tests (e.g., particle counts, airflow, pressure differential,
temperature/humidity stability), and provide certification that the cleanroom meets the
specified performance criteria. For acceptance criteria, please review sections 5.2, 5.6
and general rules of ISO 14644-4:2022 — Cleanrooms and associated controlled
environments — Part 4: Design, construction and start-up: Specifies the design and
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construction principles for cleanrooms, including materials, airflow concepts, and
verification.

e Documentation and Handover: Complete design documentation, “as-built” drawings,
materials certifications, operational manuals, validation reports, and final handover
documentation shall be provided as part of the contract deliverables.

Out of Scope: This specification does not cover:
o The design or supply of the gantry crane used in the clean area (see separate TS).

o The detailed assembly procedures or tooling for DSM/PP integration (addressed in other
documents).

e General building infrastructure unrelated to the cleanroom envelope (except where
interface is necessary, for example, building services connections to the cleanroom, or
the interface with the building’s gantry crane system). The non-clean areas of the PIF
(used for initial assembly and staging) are mentioned for context but are outside the scope
of the cleanroom construction requirements defined here.

e The following tools are not included within the scope of this technical specification, but
are mentioned in the document in order to provide a comprehensive explanation of the
clean working areas: transport platforms, lifting and handling tools, and towing heads for
component movement.

In summary, this TS defines the full set of requirements necessary to deliver a fully operational
clean assembly area within the PIF, suitable for high-precision and contamination-controlled
integration of in-vessel components, from design through commissioning and handover.

The main technical characteristics of supply is structured in the following subsections:

5.1 Cleanroom Zoning and Layout

The clean assembly area is represented in Figure 2. The layout includes:

-A high-bay zone with approximately 9 m internal height, intended for operations requiring
overhead crane access, such as DSM-to-PP integration.

-A lower-height zone of approximately 6 m, designed for sub-assembly, tenants installation,
staging, and ancillary operations not requiring vertical lifting.

This dual-height configuration supports optimal space utilization. Both zones are within the same
cleanroom envelope and conform to the same environmental specifications.

5.2 Environmental and Cleanliness Requirements.

The clean area must maintain ISO 14644-1 Class 8 cleanliness or better at all times. In addition,
all surfaces, equipment, materials, and operations within the clean area must comply with ITER
Vacuum Quality Classification VQC-1 and RCC-MR RF 6241 Level I requirements, which
apply to components used in ultrahigh vacuum environments.

o Environmental Control: The cleanroom must maintain temperature at 20°C +2°C and
relative humidity below 70%. The clean area shall be equipped with HEPA filters of class
H13 or higher (EN 1822), providing at least 99.95% efficiency at 0.3 um. Use of H14
filters is permitted and encouraged for additional performance margin. In auxiliary areas
(e.g. personnel airlocks), lower-class filters (H11 or H12) may be acceptable provided
ISO 8 cleanliness is maintained at all times.

e Materials and Surfaces: Walls, ceilings, and floors must be made from non-porous,
non-shedding, and low-outgassing materials. Stainless steel (316L), anodized aluminum,
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and epoxy-coated surfaces are preferred. Flooring must be antistatic and resistant to
cleanroom chemicals.

e Air Quality: Air entering the clean area must contain no more than 5 x 10° particles/m?
for particle size >0.5 um. All HVAC systems shall ensure uniform flow, eliminate
stagnant zones, and prevent contamination transfer.

o Lighting: LED lighting shall be optimized for low particle emission and minimal heat
load, with sufficient illumination for precision work.

o Daily Monitoring: Environmental conditions and airborne particulate counts must be
monitored daily and recorded. Corrective action shall be taken if values exceed defined
thresholds.

o Segregation and Containment: Clean assembly areca shall be completely segregated
from non lean areas of PIF by using sealed, airtight partitions. Areas for DSM and PP
assembly must be enclosed and isolated using dedicated airlocks.

e Prohibited Materials: Lead, zinc, carbon steel, PVC, plasticizers, VOC-emitting
lubricants, and non-approved adhesives are not permitted. Only ITER-approved vacuum-
compatible materials may be used inside the clean area.

o Cleanliness Protocols: Personnel shall follow strict gowning and cleanliness protocols,
including clean gloves, garments, and overshoes. Equipment entering the clean area must
be clean, grease-free, and wiped down. Reusable tools must remain in the cleanroom, and
single-use tools shall be new and cleaned before use.

e Sub-Zoning and Isolation: The cleanroom will be subdivided into multiple zones based
on assembly line functions. Each zone must independently meet ISO Class 8 / VQC-1
requirements. Contaminated subzones can be isolated and decontaminated without
affecting the rest of the cleanroom.

e ITM Cleaning Zone: A dedicated cleaning zone within the cleanroom shall be provided
for localized decontamination in case contamination is detected during assembly. It shall
include solvent dispensers, vacuum lines, and appropriate containment for contaminated
waste.

5.3 Handling and Internal Transport Compatibility

To minimize overhead crane operations inside the clean area, the handling of large components
(e.g., Port Plugs and DSMs) shall be performed using custom lifting and handling tools mounted
on platform-style transport bases. These platforms will be connected to cleanroom-compatible
tractor heads (tugs), capable of moving heavy assemblies within the clean area while maintaining
cleanliness. The procurement of these platforms is included in the scope of another future
contract; their explanation is included here for illustrative purposes only, to illustrate the
functionality of the clean area zones.

The clean area layout and infrastructure shall permit the unobstructed passage of these
transported volumes throughout the clean zone and along the designated assembly lines.
Therefore, the floor must be uniform, smooth, sealed, and antistatic, with no steps, gaps, or
irregularities that would impede the movement of platforms or compromise cleanroom
performance.

Each transport platform must be constructed using cleanroom-compatible materials and fitted

with cleanable wheels. A dedicated area, should de defined at entrance of clean arca. Wheels
shall be cleaned prior to entering the clean zone. Only in exceptional operations—specifically
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the vertical insertion of DSMs into the PPs—will the cleanroom-compatible gantry crane be used,
as described in a separate Technical Specification.

The design must account for smooth internal circulation of components, ensuring that the clean
area can support the full handling workflow without compromising contamination control.
Figure 3 (referenced in the original document) provides representative examples of platform-
based movement systems.

All routes, including entry and exit paths to and from airlocks, shall accommodate these volumes,
and turning radii, clearance zones, and load transfer points must be integrated into the layout
design.

5.4 Access Control and Airlock Interfaces

To ensure strict environmental isolation, access to the clean area shall be controlled through
dedicated airlock systems that separate the cleanroom environment from rest of PIF non clean
areas. These airlocks shall be designed to maintain pressure cascade, prevent contamination
inflow, and enable safe transition for personnel and materials.

Personnel Airlocks (PALS): Each personnel entry point shall be equipped with an interlocked
double-door airlock system. These PALs shall include gowning areas, tacky mats, glove
dispensers, and optional air showers. Full gowning procedures must be implemented, including
coveralls, gloves, overshoes, and head coverings.

Material Airlocks (MALSs): Material entry points shall include high-clearance airlocks
(minimum 2 m wide % 3 m high) fitted with interlock systems and ventilation for purge cycles.
These airlocks will include cleaning and inspection zones, wipe-down stations, and cleanroom-
compatible doors with airtight seals.

Airlock Design Requirements:

e Both PALs and MALs must have smooth, non-porous, and cleanable surfaces.
e Interior finishes shall be resistant to frequent cleaning and compatible with cleanroom
protocols.
e Doors must include gaskets and interlocks to prevent simultaneous opening.
e Monitoring devices shall indicate pressure differentials and door status.
¢ Flow Management and One-Way Movement: The layout must ensure unidirectional flow,
preventing re-entry of personnel or materials from clean to unclean areas. This applies to
tool returns and de-gowning processes.
Segregation by Activity: Personnel and material access shall be routed through separate airlocks
to avoid cross-contamination. The location and number of airlocks shall be coordinated with the
assembly line layout and cleanroom subzones.
Airlock Integration supporting systems:

Airlocks must be integrated with the HVAC and BMS to maintain pressurization hierarchy.

Emergency exits from the clean area shall preserve integrity and include cleanable, sealed
construction.

All airlock operations and protocols must align with ITER access and safety standards. The
design shall allow for simultaneous operation of multiple airlocks without compromising the
cleanliness class of the assembly area.
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5.5 Utilities and Equipment Interfaces

The clean assembly area shall be fully equipped with the required utility interfaces to support the
handling, assembly, inspection, and integration operations of in-vessel components under
cleanroom conditions. All systems shall comply with the standards applicable in France for
industrial facilities, as well as the cleanliness and safety requirements of ISO 14644-1 Class 8
environments and the ITER Vacuum Quality Classification (VQC-1).

Utilities shall include electrical power (single-phase and three-phase), data connectivity, and
compressed air. All utility penetrations and interfaces must preserve the integrity of the
cleanroom envelope and be validated as compatible with ISO 8 operation.

5.5.1Compressed Air Supply

The cleanroom shall be equipped with a localized compressed air network for use with pneumatic
tools, purge systems, and cleaning tasks. The system shall deliver clean, dry air suitable for use
around ultra-high vacuum components.

e Air Quality Requirements:
e Compliant with ISO 8573-1:2010 Class 1.4.1:
o Particles: <0.1 pm
o Dew point: <-20 °C
o Oil: <£0.01 mg/m?3
e Design Parameters:
e Flowrate: 1.2 Nm*/min
e Operating pressure: 6 bar (+0.5 bar)
e Distribution and Installation:
e Piping: Stainless steel AISI 316L or clean aluminum.
e Outlets: 6 quick-connect points:
o 2 in Testing & Assembly zones
o 2 in DSM integration zones
o 1in UDSM/EDSM transfer area
o 1 in Cleaning Airlock corridor
Each outlet shall include:
e Regulator with gauge
e Non-return valve
e ISO B or C quick coupler
o Integration and Maintenance:
e Compressor and dryers shall be located outside the clean zone.
o Final filtration may occur at manifold entry or outlet point.
e Inline filters must be monitored and replaced per schedule.
o Filter change logs and inspection records shall be included in the Quality Dossier.

5.5.2 Electrical and Data Services:

The electrical infrastructure of the clean area shall be designed to support the functional needs
of each designated zone, enabling the safe and efficient use of tools, inspection instruments, and
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lifting systems. All installations shall be fully compatible with the standard industrial power
supply in France (400/230 V — 50 Hz).

Electrical supply points shall be limited to the clean area zones only, as highlighted in blue in
Figure 1 of this document. Rest of areas are out of the scope of this TS, so electrical outlets
located in red, yellow, or green zones are out of the scope of this Technical Specification.

o Power Supply Configuration:
e 25 single-phase outlets (230 V / 16 A), type Schuko or industrial socket, IP55-rated.
o 7 three-phase outlets (400 V /32 A), type IEC 60309 CEE-form socket, [P67-rated.

o All outlets shall be protected by appropriate RCDs and MCBs, and installed in
accordance with the French NFC 15-100 electrical code.

e Distribution by Zone:

Single- Three-
Zone phase phase Notes
(230V) (400V)

Wall-mounted. For auxiliary

Transfer of PPs to PPF (8x5 m?) 1 0 ! .
tools and inspection.
UDSM & EDSM to PP Transfer ) 1 Free-standine tower
Area (14x5 m?) & '
UDSM & EDSM Testing Area Central towers for
2 1 . .
(19x5 m?) istrumentation.
UPP DSM Assembly, Closure
Plate Integration & Testing (10x7 2 1 Tower + wall outlet.
m?)
EPP DSM Assembly, Closure TWo toWers on obbosin
Plate Integration & Testing (10x5 2 1 . pposing
) sides.
m?)
Misc Storage Area (10%x3 m?) 1 0 Low consumption, wall-
mounted.
EDSM 3, 2, 1 Payload Assembly 2 per zone 0 Wall-mounted.

(10x5 m? each)

UDSM 2 Payload Assembly (10x7 Shared tower with adjacent

m?) 2 0 Zone.
. . 5
Cleaning Airlocks (2 > 75 m?, 4 3 total 0 One outlet per two airlocks.
X 5%5 m?)

Infrastructure Types:
e Wall-mounted enclosures (IP65, 316L stainless steel or equivalent).
e Free-standing utility towers (H = 1.6 m) with:
o 2 x230V sockets
o 1 x400 V socket (where applicable)
o Optional RJ45 or compressed air point
o Labeled circuits and grounded metal frame
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e Data Connectivity:

e 6 RJ45 (Cat 6 or higher) Ethernet ports distributed across strategic zones.
e (leanroom-rated cable trays and fully sealed conduits must be used.

o Safety and Identification:

e Visual circuit ID and LED indicators for three-phase sockets.

e All penetrations shall be sealed and certified for ISO 8 operation.

must support various assembly tools and instrumentation, with redundant circuits in critical areas.

e Data and monitoring ports (e.g. Ethernet, fiber optics) shall be integrated at designated
workstations.

5.5.3 Vacuum and Cleaning Utilities:

Central vacuum lines or local HEPA vacuum units shall be provided for component and floor
cleaning. Wipe-down stations equipped with cleanroom-approved solvents and accessories shall
be strategically located.

5.5.4 Demineralized Water Supply:

If required, DI water outlets for auxiliary cleaning stations shall meet ultra-pure standards
(resistivity ~18 MQ-cm). DI piping shall be of vacuum-compatible materials (e.g., PVDF or
stainless steel) and properly sealed. If unused, water systems shall be excluded to avoid
contamination risks.

5.5.5 Lighting and Ergonomic Systems:
LED lighting shall be installed to ensure adequate and uniform illumination (>500 lux at work
surfaces).
Lighting fixtures must be cleanroom-rated and low-outgassing.

5.5.6 Tool and Equipment Compatibility:
All workstations, carts, and fixtures must be constructed from low-outgassing, corrosion-
resistant, cleanroom-grade materials.

Mobile equipment must include cleanable wheels and be wiped down prior to entering the clean
area.

All utility penetrations into the clean zone must be fully sealed, and all cabling and conduit must
be enclosed and easily cleanable. The entire system shall be documented in as-built layouts, with
provisions for future expansion or service without impacting cleanliness performance.

5.6 Validation and Documentation

All systems and installations forming part of the clean assembly area shall undergo a thorough
validation process to verify compliance with the specified functional, cleanliness, and
environmental requirements. The contractor shall develop and implement a comprehensive
validation plan addressing the following aspects:

Performance Qualification:

ISO Class 8 certification under “at-rest” and “operational” conditions, including airborne
particulate counts, pressure gradients, temperature, and humidity.

Verification of airflow patterns and air change rates using calibrated instruments.
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Surface Cleanliness Verification:

Surfaces shall be tested using approved wipe or swab sampling methods to ensure compatibility
with UHV standards.

Equipment and structural finishes shall be inspected visually and via particulate contamination
testing.

Utility Validation:

Compressed air and DI water systems must be validated against RF 6450 and ISO 8573-1 Class
1.4.1 criteria.

DI water, if used, shall meet ultra-pure standards (resistivity ~18 MQ-cm) to avoid introducing
ionic or particulate contamination.

Documentation Deliverables:

PQA, PRE and PPSP

Validation plan and protocol documents

Commissioning reports including test results and pass/fail criteria
Equipment notice

3" party legal inspection reports

Certificates of conformity and calibration for all measurement equipment
Non-conformance reports (NCRs), corrective actions, and retest results

Maintenance and Inspection Logs:
Baseline condition records for environmental and utility systems
Procedures for periodic revalidation (e.g., annual particle counts, pressure checks)

All validation activities must be witnessed, reviewed, or audited by ITER Organization personnel
or their designated inspectors. Final acceptance will be subject to successful demonstration of
compliance with all specifications outlined in this document and referenced standards.

5.7 Materials and Durability

All construction and installation materials used in the clean assembly area must meet ITER’s
strict requirements for low particle generation, vacuum compatibility, and long-term durability
in a clean environment. The following criteria apply:

Surface Characteristics:

All materials shall have smooth, non-porous, non-shedding surfaces to minimize particulate
accumulation.

Corners, joints, and penetrations must be sealed to prevent dust traps and facilitate cleaning.
Permitted Materials:

Preferred materials include 316L stainless steel, anodized aluminum, cleanroom-grade epoxy
coatings, and vacuum-compatible plastics.

All finishes must be chemically resistant to cleaning agents and show no signs of degradation
under repeated cleaning cycles.

Cleanroom wall panels and ceilings must be constructed from laminated, non-outgassing
materials with resistance to abrasion.

Prohibited Materials:

Use of zinc, carbon steel, PVC, and materials containing plasticizers is strictly forbidden.

No organic materials, greases, or adhesives may be introduced unless certified for vacuum use.
Mechanical and Chemical Durability:
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Flooring shall be antistatic and resistant to chemical exposure, scratches, and wear caused by
mobile equipment.

Structural materials must retain their mechanical properties under the operating conditions of the
clean area (temperature, humidity, load).

Documentation Requirements:

Material data sheets, conformity certificates, and cleaning/bake-out histories shall be provided
for all elements installed in the clean area.

ITER reserves the right to audit materials prior to installation and reject any that do not comply
with current cleanliness or durability standards.

The overall construction must ensure that the cleanroom remains operational with minimal
maintenance for a service life exceeding 10 years, subject to routine cleaning and minor
refurbishment cycles

5.8 Commissioning Guidelines

The commissioning phase is essential to verify that all systems and the environment of the clean
assembly area meet ITER's performance, safety, and cleanliness requirements. The contractor
shall execute a structured commissioning plan that includes the following:
e Pre-Operational Checks:
o Inspection of completed works and conformity with technical drawings.
o Verification that all components and finishes meet cleanroom specifications.
« Initial Cleaning and Preparation:
o Full surface cleaning of the clean area following cleanroom protocols.
o Installation and integrity verification of all final HEPA filters.
« Functional and Environmental Testing:
o Measurement of airborne particle counts, temperature, humidity, and pressure
stability.
o Validation of airflow directionality, velocity, and turbulence control.
o Verification of cleanroom segregation and pressure cascade across airlocks.
o Utility System Commissioning:
o Confirmation that utility systems (compressed air, DI water, power, lighting)
operate within defined tolerances and meet purity specifications.
o Testing of alarm systems, monitoring sensors, and data logging devices.
e Dry Runs and Workflow Simulation:
o Execution of simulated component transfers and assembly processes.
o Functional checks of lifting tools, transport platforms, and cleanroom tugs.
e Documentation Requirements:
o A full commissioning report, including procedures, data records, and test results.
o Summary of detected non-conformities and implemented corrective actions.
e ITER Review and Approval:
o All commissioning steps are subject to ITER review and formal sign-off.
o Final acceptance of the clean area will occur only upon documented approval of
the commissioning report.
The commissioning plan must be aligned with the validation strategy and must not compromise
the environmental integrity of the clean area at any stage.
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5.9 Maintenance and Serviceability

The clean assembly area shall be designed to support routine maintenance, cleaning operations,
and service interventions without compromising cleanliness standards or workflow continuity.
The following criteria shall be fulfilled:

Accessible Infrastructure:

o Allutility systems (HVAC, lighting, compressed air, DI water) shall be accessible
from outside the clean zone, ideally via the accessible ceiling zone or dedicated
technical corridors.

o Filter units, lights, and sensors shall be replaceable without opening the clean
envelope.

Service Zones and Maintenance Areas:

o A walkable ceiling zone or technical mezzanine shall be provided for inspection
and maintenance access.

o Service hatches, panels, and maintenance platforms shall be incorporated where
required.

Surface Cleaning Protocols:

o All surfaces shall be compatible with regular cleaning cycles using approved
detergents or solvents.

o Maintenance equipment and cleaning tools shall be dedicated to the cleanroom or
cleaned before use.

Preventive Maintenance Plan:

o The supplier shall provide a preventive maintenance schedule for all installed
systems and components.

o The plan shall include filter replacement intervals, HVAC inspections, lighting
tests, and airlock mechanism checks.

Downtime Minimization:

o The layout shall allow partial shutdown or isolation of sub-zones for maintenance,
without affecting the entire cleanroom.

o Key operations (e.g., airlock cleaning, filter swap) must be executable with
minimal disruption.

Spare Parts and Consumables:

o The supplier shall deliver a recommended spare parts list and maintenance kit.

o Consumables (e.g., HEPA filters, gaskets, lights) must be replaceable with
minimal disassembly.

These provisions shall ensure that the clean assembly area maintains consistent operational
performance, supports rapid intervention when needed, and remains compliant with ITER
standards for years of service.

5.10 Warranty

The contractor shall provide a comprehensive warranty for all works, systems, components, and
materials delivered under this specification. The warranty shall ensure that the clean assembly
area remains fully operational and compliant with all specified requirements throughout the
warranty period. The following conditions apply:

Warranty Period: A minimum warranty period of 24 months from the date of provisional
acceptance by the ITER Organization, unless otherwise agreed in writing.

Coverage: The warranty shall cover all defects in materials, workmanship, equipment
performance, and system integration. It shall include all costs associated with corrective
actions, including labor, materials, transport, and on-site interventions.
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e Response Time: The contractor shall respond promptly to any failure or defect
notification. A preliminary diagnosis shall be provided within 48 hours of notification,
and corrective actions initiated within five (5) working days, unless otherwise approved
by ITER.

e Corrective Measures: All defective elements shall be repaired or replaced with equivalent
or improved items. Repairs shall restore full compliance with the original design
requirements without compromising the cleanroom environment.

o Post-Warranty Support: The contractor shall indicate the availability of spare parts and
technical support beyond the warranty period and shall include options for service
contracts or extended warranty agreements if requested by ITER.

e Documentation: The contractor shall provide a complete warranty dossier, including
terms and conditions, contact details for warranty support, and a procedure for initiating
claims.

The ITER Organization reserves the right to perform audits and inspections during the warranty
period to verify compliance and monitor the performance of the delivered systems.

6 Location for Scope of Work Execution

All works covered under this Technical Specification shall be executed on the ITER site, located
in Saint-Paul-lez-Durance, southern France, within the premises of the Port Integration Facility
(PIF), Building 55.

The clean assembly area will be constructed and integrated into a designated internal section of
the in vessel PIF, as defined by the latest civil layout drawings provided by the ITER
Organization. The contractor shall coordinate with ITER site management and engineering teams
to ensure alignment with overall facility operations, building constraints, and logistical planning.

Site-specific conditions include:

e Controlled access to the ITER site (badging, security clearance, working hours, etc.).

o Compliance with ITER site safety rules and environmental protection policies.

e Coordination with other ongoing construction and installation activities.

o Adherence to applicable French and European construction regulations and codes.

e The contractor is responsible for all preparatory work, installation, commissioning, and
handover activities to be completed on site. Off-site prefabrication or testing may be
permitted subject to ITER approval, provided traceability and quality assurance
requirements are met.

o Logistics plans, transport of equipment and materials, as well as site delivery schedules,
shall be reviewed and approved by ITER in advance. Temporary staging areas may be
made available within the PIF under specific coordination arrangements.

7 Deliverables and Schedule Milestones

The delivery period for all works and documentation defined in this Technical Specification shall
not exceed 6 months from the kick-off meeting (T0), unless otherwise approved by ITER.

All technical documentation must be submitted for review and approval by ITER prior to

physical delivery of systems or materials. The final delivery shall only be accepted after
successful commissioning and validation as outlined in Section 5.7.
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7.1 List of deliverable documentation

The Supplier shall provide IO with the documents and data required in the application of this
Technical Specification, the GM3S Ref [1] and any other requirement derived from the
application of the contract.

The minimum list of documentation, but not limited to, that are required within the expected
timing:

Category Document Further Description Expected
Type ok Timing
(TO+x) *
General Technical files, material certificates,
Documentation Documentation | conformity and safety documentation TO + 4 weeks
and Dossier | PQA, PRE and PPSP
Design As-built Final 2D layouts, P&IDs, cleanroom
. Drawings and . e TO + 2 months
Documentation . zoning and utility interfaces
Schematics
Commissioning
Validation Plan and Testing plans, ISO Class 8 certification, TO + 5 months
Protocols Validation particle counts, airflow validation
Reports
Training ..
Training Materials and Training program for ITER personnel, TO + 5.5 months
Records attendance records

(*) TO = Kick-off Meeting Date of the contract; in 1 month.

(**) The deliverable includes the delivery of the item (gantry) at IO premises along with the
approved supply Dossier which shall at minimum all documents cited in this Technical
Specification.

8 Quality Assurance requirements

The Quality class under this contract is QC-1, [2] GM3S section 8 applies in line with the defined
Quality Class.

9 Evaluation Requirements

The contractor must demonstrate adequate experience and technical capability to undertake the
design and delivery of cleanroom infrastructure for nuclear or high-tech industrial environments.
To that end, tentatively, the following requirements are expected. The detailed evaluation criteria
will be defined when the ITER Organization decides to launch the tendering process:

Relevant Experience: The contractor shall provide references for at least two (2) projects
involving the design and installation of clean environments, large-scale industrial assembly areas,
or heavy-load handling infrastructure.

Quality Certifications: The contractor must hold valid quality certifications such as ISO 9001
or equivalent standards relevant to industrial design, cleanroom construction, or manufacturing.
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SUPPLY

Competence of Key Personnel: Key personnel involved in design, installation, and
commissioning shall have documented experience and qualifications aligned with the project
scope and complexity.

Compliance with ITER Requirements: The contractor shall demonstrate understanding and
readiness to apply ITER-specific technical, safety, and quality standards throughout project
execution.

NOTE: The contractor remains responsible for identifying and proposing solutions to any
additional requirements or regulatory adjustments that may arise during the course of the project.
Such modifications shall be subject to formal review and approval by ITER Organization.

10 Safety requirements

The scope under this contract does not cover for PIC and/or PIA nor PE/NPE components, [2]
GM3S section 5.3 applies.

11 Special Management requirements
Requirement [1] GM3S section 6 applies in full.
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Route de Vinon-sur-Verdon - CS 90 046 - 13067 St Paul Lez Durance Cedex - France

MARKET SURVEY/
REQUEST FOR INFORMATION (RFI)

REF. I0/MS/25/AJI

Suloply, Construction and installation of Clean Assembly Area (1ISO
Class 8 Cleanroorln% for in-vessel Port Integration Facility (PIF) at

ER site (Cadarache-France).

Firms interested in participating in this market survey shall return a completed questionnaire to
the following email address amankumar.joshi@iter.org, and chloe.perret@iter.org , no later than

14-05-2024.

Please note that this is not a Call for Nomination request. At this moment, the ITER

Organization (10) is preparing a procurement strategy for this project.

1. General information about the Company / Institute compiling the guestionnaire

Company Name: ..............ccoevennis
Adress: .....o.oooiiiiiiiiiinn,

Persons to be contacted:

Contact person Name + Title

Email address

Telephone

Commercial:

+

Technical :

Main activities

Main activities

Description

Turnover

Contact person

Turnover
2022

Turnover
2023

Turnover
2024

Number of
employees

All activities

Contact: Aman Kumar JOSHI - Procurement Division - Tel. +33 4 42 17 49 01— E-mail: amankumar.joshi@iter.org



mailto:amankumar.joshi@iter.org

2. Questionnaire

2.1 Supply Capability — Checklist

2.1.1. Cleanroom Structural Envelope: Construction of walls, ceilings, and floors achieving 1ISO
14644-1 Class 8 cleanliness standards, including:
*High-clearance zone: Approx. 13 m x 10 m with 9 m internal height.
*General clean area: Approx. 40 m x 15 m with 6 m internal height.
Please confirm your ability to execute both height zones with the required dimensions?
YES [ NO []

2.1.2. Are you familiar and confirm your ability to work with HVAC System: High-performance
HVAC with HEPA filtration (H13/H14 filters) and positive pressure control?
YES [ NO []

2.1.3. Are you familiar and confirm your ability to work with Access Control (Airlocks):
Personnel Air Locks (PALs) and Material Air Locks (MALS) with pressure cascade?

management..
YES [] NO []

2.1.4. Are you familiar and confirm your ability to work with Utility Integration: Compressed air,
electrical power, data connectivity with cleanroom compatibility?
YES [] NO [

2.1.5. Are you familiar and confirm your ability to work with Cleanroom Validation: Cleanroom
validation and certification to 1SO 14644-1 Class 8?
YES [] NO [

2.1.6. Are you familiar and confirm your ability to work with UHV-Compatible Materials: Use of
low-outgassing, non-shedding, vacuum-compatible materials?
YES [] NO [

Please provide overview and/or any complementary information:

2.2 Technical Capabilities and Certifications

2.2.1. Does your company have Relevant Experience: Experience in cleanroom construction
or high-purity environments (please describe relevant projects)?
YES [] NO [

2.2.2. Does your company have certification for Quality and Certifications: 1SO 9001 or other
applicable certifications?

YES [] NO []

ITER RESTRICTED



2.2.3. Does your company have the ability to provide the full technical documentation
(manuals, certificates, validation reports)?
YES [ NO [

2.2.4. Does your company have the capability for Maintenance Support: Availability of
maintenance and post-delivery service support?
YES [] NO [

Please provide overview and/or any complementary information:

2.3 Additional Technical and Commercial Questions

2.3.1. On-Site Commissioning: Does your company have the ability to perform installation,
commissioning, and validation at ITER site?
YES [] NO [

2.3.2. Does your company provide Warranty and After-Sales Service: Provided directly or via
third parties?
YES [ NO [

2.3.3. Execution Schedule: Estimated completion time from Purchase Order (PO) issuance to
full installation and validation?
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4. Cost Estimation

Please provide your non-binding cost estimation according to Technical Description in the
following format. It is requested from the potential suppliers to segregate the costs related to row
material procurement, manufacturing, contract management and transportation.

Equipment

Materials
cost €

Manufacturing
cost/Fabrication
€

Contract
Management
cost/Engineering
€

Transportation
costs €

Installation &
Commissioning
cost €

Total
Cost €

Supply,
Construction
and
installation
of Clean
Assembly
Area (ISO
Class 8
Cleanroom)
for in vessel
Port
Integration
Facility
(PIF)

Note: All the companies who participate in this questionnaire are requested to submit the cost estimation

as non-binding basis. The target uncertainty of the estimation should be within +/-15%. The information

will help the 10 to estimate the approximately level of the market prices.

Please indicate your budgetary price in Euros (€) net of all duties and taxes. As an international
organization the ITER Organization is exempt from all taxes and duties. For the delivery, please
consider DAP Incoterms 2020, Saint Paul les Durance, France.

5. Additional Comments

Please provide any other relevant information, including references from similar projects,
available documentation, technical advantages, or other elements to support your offer.
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Signature: COMPANY STAMP
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