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ITER_D_EGSLHN v1.0

TECHNICAL SUMMARY
Call For Tender 10/25/10033289/JPK

Design and Fabrication of ICRH Faraday Screen prototype & series
manufacturing

1 PURPOSE

The ITER Organisation (I0) intends to issue a call for tender for the final design and fabrication
(D&F) of the ICRH Faraday Screen prototype and the final Faraday Screens for the ICRH
Antenna.

This document provides a summary of the work scope, the technical requirements and the

required Contractor experience and competencies.
2  BACKGROUND

ITER is a joint international research and development project that aims to demonstrate the
scientific and technical feasibility of fusion power. The ICRH system will provide Ion
Cyclotron Radio Frequency Heating (RF) power for wall conditioning, plasma heating, 1C-
assisted breakdown and sawteeth control. The ICRH Antenna front face is covered by a set of
four faraday screens, that act as thermal barrier and as RF polarizer. The faraday screen is the
most exposed part of the ICRH antenna, consequently its design shall withstand several heat
and mechanical loads. The purpose of this call for tender is to manufacture and test a Faraday
Screen prototype, that is required for the final design review of the ICRH Antenna, and to
proceed with the manufacturing of the final Faraday screens that will equip the ITER ICRH

Antenna.
3 FARADAY SCREEN DESCRIPTION

3.1 Overview

Four faraday screens are covering the ICRH Antenna front face. Each faraday screen is actively
cooled and provide a covering to the radio frequency straps located just behind (a range of 50%
coverage). The faraday screen is a mechanical structure, that include a set of 15 bars, attached
to a mechanical frame. The frame is actively cooled, acts a structural support to the bars,

distributes the cooling water among the bars, and provides the mechanical anchorage points to
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the antenna front face. An overview of the Antenna with its faraday screen is shown in the

flowing Figure 1:

Port Plug (x1)

Faraday screens (x4)

RF Modules (x4)

Figure 1: ITER ICRH Antenna with its Faraday Screens
There are two primary functions for the faraday screen:
e Function 1: To dissipate the high heat flux coming from the plasma

e Function 2: To polarize the RF electrical field to filter parasitic E,

A detail view of the Faraday screen is given in the following Figure 2.
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Figure 2: Detail view of a single Faraday Screen

3.2 Faraday Screen prototype function

A Faraday screen prototypes will be used to demonstrate the manufacturability of the
component (two different prototypes are foreseen), and will be tested under several load cases
conditions, representative of the future ITER environment. The manufacturing results, as well
as the testing results, will be used as part of the design justification of the component for the

ICRH Antenna final design review.

The as built prototypes once manufactured and tested, will be used to validate the mechanical
interface with the ICRH Antenna. At a later stage, one of the prototype will be installed in the
ICRH Antenna prototype (installation is out of scope) for a representative Antenna prototype

high power testing (Antenna high power test is out of scope).

3.3 Description of prototype manufacturing strategy

The manufacturing strategy to be followed is based on a step wise approach, while the Faraday
Screen manufacturing design shall be produced, a first prototype manufacturing phase is
envisaged (reduced size mock-up), followed by a full-scale functional prototype
manufacturing. An overview of the manufacturing technic and testing is provided in the

following sections:

3.3.1 Manufacturing technics
The following technics are foreseen in the frame of the contract:
1. Machining of austenitic stainless steel

2. Machining of nickel alloy and CuCrZr
3. Tig welding
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4. Hot Isostatic Pressing (HIP) joining process

5. Copper coating (for RF losses reduction) & other type of low Z coating (titanium

carbide TiC coating, Boron carbide B4C coating)
6. Piping activities (bending, welding...)
7. Non-destructive testing and destructive technics

The main material used for construction of the equipment is Inconel 718, stainless steel

(X2CrNiMo17-12-2) and Copper Chrome Zirconium (CuCrZr).

3.3.2 Functional Testing
1- Pressure testing

2- Hydrostatic testing

3- High Flux testing (cycling test and critical test)
4- Baking test and thermal cycling test

5- Coating tests, erosion test

6- Inertial test

3.4 Final ITER Faraday screens manufacturing

Once the manufacturing of the prototype as well as the testing will be completed and validated
by the IO (through Final Design Review process), a final manufacturing phase is expected to
complete the manufacturing of four Faraday Screens that will equipe the final ITER ICRH
Antenna. This phase of work will be an option within the contract, that will be released on the
conditional success of the prototype manufacturing and testing phases. A Manufacturing
Readiness Review will be organized by the 10 following the ITER procedures prior to

manufacture the final set of Faraday screen.
4 TECHNICAL REQUIREMENTS

4.1 Classifications

4.1.1 Safety Classification
The ITER Faraday screen does not provide safety function. The prototype is not classified as

protection important component (PIC). Nevertheless, the Faraday Screen material is considered
in the nuclear analysis, and the procurement of the final material will be tracked due its safety

relevance.

4.1.2 Quality Class

The prototype is classified as QC3, since the prototype will not be used for ITER real operation.

The manufacturing of the four final Faraday Screens will be classified as QCI1.
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4.1.3 Seismic Class

The prototype shall be manufactured to maintain the water cooling during a design basis
seismic event without loss of water containment. This shall be demonstrated through inertial

testing.

4.1.4 Vacuum & Tritium class

The prototype and the final faraday screen are VQCI1A classified. The classification with

respect to Tritium is 1A for the final Faraday Screens, and not applicable for the prototype.

4.2 Applicable codes and standards

The main applicable codes are listed in Table 1.

Table 1: Design codes / standards used

Equipment type Applicable design codes
Faraday screen ITER SDC-IC / RCC-MR

S SCOPE OF WORK

The scope of the contract is to perform the manufacturing design, manufacture the preliminary
mock-ups, manufacturing of the full-scale prototype and delivery to 10 site. The scope of work
also includes the manufacturing and delivery of the four-faraday screens required to equipe the
final ICRH Antenna, and their delivery. The scope of work will be split in several phases as

follow:

Phase 1 — production of the Manufacturing design of the faraday screen

- Manufacturing design production (3D/2D drawing) of the full faraday screen [DL1]
- Design proposal of the pre prototype

Phase 2- Manufacturing of the pre prototype & testing

- Manufacture bar prototype (5bars)
o Validate manufacturability
o Validate NDT
o Produce coating of bar (different coating, 1 coating by bar, TiC and Boron
(B4C), and different bar material combination Inconel/316L(N))
o Mechanical test of coating & High flux testing + Baking tests
- MIP for full scale prototype manufacturing
Phase 3 — Manufacture of full-scale FS for Antenna proto test

- Manufacture full scale prototype
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- FAT of the prototype
- As built package
- Delivery to 10

Phase 4- MRR & manufacturing of four Faraday Screen for the final ICRH Antenna

- Production of the Manufacturing package, followed by Manufacturing Readiness
Review (MRR)

- Manufacturing of the four Faraday Screens

- Control of the Faraday Screens

- Production of the Delivery package, followed by Delivery Readiness Review (DRR)

- Delivery to 10/10’s contractor premises

The 3 first phases are firm phases, and phase 4 is an option to be released only when the first

phases are successfully completed.

5.1 Performance responsibilities

The IO responsible for the design of the following:

a) Radio Frequency design of the faraday screen (global shape of the components, E fields

management...)

b) Structural design of the faraday screen, including the FE analysis demonstration of the

structural performances

The Contractor has responsibility to ensure that manufacturing and NDT requirement are
fulfilled, as per the specifications provided by the 10. In addition, suitable means for functional

testing shall be provided by the Contractor.

5.2  Final design
The IO has completed the final design of the Faraday Screen. The contractor shall provide the

manufacturing and testing documentation for 1O to perform a Final Design Review and the

subsequent completion of actions arising from the review.

5.3 Delivery

The Contractor shall deliver the faraday Screen prototype to the ITER site or at the ICRH
Antenna prototype manufacturer (Schio, ITALY). The prototype shall be delivered to the ITER
site, Cadarache, France by September 2027 at the latest (phase 1 / phase 2 / phase 3). The
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manufacturing of the final Faraday Screen will start in 2028 and shall be completed by
December 2030 (phase 4).

5.4 Installation

The installation of the prototype shall be performed outside of the scope of this contract;
however, the Contractor might be involved in the assembly phase to provide technical support.
In addition, as the Contractor was working to manufacturing performance requirements, the

Contractor shall witness the prototype performance test at 1O site.
6 WORK REVIEW

10 will monitor work as it progresses through production of the manufacturing design and the

during the manufacturing of the mock-ups and prototypes.
7 CONTRACTING SCHEDULE

The Contract is scheduled to come into effect in March/April of 2026. The tentative timetable

1s as follows:

Call for Nomination Release September 2025
Issuance of Pre-qualification Application November 2025
Issuance of Call for Tender January 2025
Tender evaluation February 2026
Contract signature March/April 2026

8 EXPERIENCE

The successful selected Contractor and its personnel shall possess technical and engineering
expertise and experience in:

- The successful planning, execution and project management of complex mechanical

component

- Manufacturing design and fabrication of equipment for use in high vacuum

environment

- Performing physical testing of component, including seismic test, high flux testing and

various hydraulic pressure tests

- Performing complex welding process, including Hot Isostatic Pressure welding,

diffusion bonding, laser and E-beam welding

- Developing specific non-destructive procedure, like Ultrasonic testing
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- Developing copper coating process, as well as other low Z coating for the plasma facing

Z0ones

- Quality assurance and quality control for design, procurement and fabrication of

equipment and components for nuclear applications
- Qualification of equipment and components for nuclear safety applications

Prior experience in developing plasma facing components would be advantageous.

9 NUCLEAR AND QUALITY REQUIREMENTS

ITER i1s a Nuclear Facility identified in France by the number INB-174 (Installation Nucléaire
de Base (INB)).

The IRCH Antenna performs nuclear safety functions. It is therefore classified under the
French Order of 7th February 2012 (which establishes the general rules for licenced nuclear
installations) as a system consisting of PIC components. Activities that have an impact on the
ability of these components to perform their nuclear safety function are defined as Protection

Important Activities (PIA) under this Order. The Contractor is informed that:
- The Order 7th February 2012 applies to all PIC components and PIA activities.

- Compliance with the INB-order must be demonstrated throughout the chain of sub-

contractors.

- In application of article I1.2.5.4 of the Order 7th February 2012, contracted activities

are subject to supervision by the Nuclear Operator (i.e. the 10).

The Contractor shall implement a quality assurance programme and shall demonstrate that it is
compliant with the 10 quality management requirements, in particular for the application of

the INB Order.
10 CANDIDATURE

Participation is open to all legal entities participating either individually or in a
grouping/consortium. A legal entity is an individual, company, or organization that has legal
rights and obligations and is established within an ITER Member State, being, the European
Union (represented by EURATOM), Japan, the People’s Republic of China, India, the
Republic of Korea, the Russian Federation and the USA.
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Legal entities cannot participate individually or as a consortium partner in more than one
application or tender of the same contract. A consortium may be a permanent, legally
established grouping, or a grouping which has been constituted informally for a specific
tender procedure. All members of a consortium (i.e. the leader and all other members) are

jointly and severally liable to the ITER Organization.

In order for a consortium to be acceptable, the individual legal entities included therein shall
have nominated a consortium leader with authority to bind each member of the consortium,
and this leader shall be authorised to incur liabilities and receive instructions for and on behalf

of each member of the consortium.

It is expected that the designated consortium leader will explain the composition of the
consortium members in its offer. Following this, the Candidate’s composition must not be
modified without notifying the ITER Organization of any change. Evidence of any such
authorisation to represent and bind each consortium member shall be submitted to the 1O in
due course in the form of a power of attorney signed by legally authorised signatories of all

the consortium members.
Any consortium member shall be registered in [IPROC.

11 COST RANGE
This scope of work is identified at Cost Range C which is between 4,000,000 and 12,000,000
EUR.

12 SUB-CONTRACTING RULES

All sub-contractors who will be taken on by the Contractor shall be declared together
with the tender submission. Each sub-contractor will be required to complete and sign
forms including technical and administrative information which shall be submitted to the

10 by the tenderer as part of its tender.

The 10 reserves the right to approve any sub-contractor which was not notified in the
tender and request a copy of the sub-contracting agreement between the tenderer and its

sub-contractor(s).

Sub-contracting is allowed but it is limited to one level and its cumulated volume is

limited to 40% of the total Contract value.
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