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Date: 17 October 2024
Reference: 10/24/CFT/10029880/VML

Subject:  Call for Nominations for Design, manufacturing, testing, installation and
commissioning of the ELM-PS

Dear Colleagues,
The ITER Organization is pleased to invite the Domestic Agencies to nominate companies, institutions
or other entities that would be capable of undertaking a turn-key contract for Design, manufacturing,

testing, installation and commissioning of the ELM-PS.

Please find enclosed the Technical Summary and the tentative schedule for the tender below:

Call for Nomination due date 12 November 2024
Issuance of Pre-qualification Application 2 December 2024
Pre-qualification offers due 7 February 2025
Issuance of Call for Tender 4 April 2025

Call for Tender offers due date 20 June 2025
Estimated Contract Award Date 8 November 2025
Contract signature December December 2025
Estimated Contract Start Date January 2026

The potential Candidates should have a recognized level of expertise, skills and demonstrated
experience in the field mentioned above, as well the financial capability.

Could you please provide Procurement and Contracts Division with a list of suitable potential
Candidates, mentioning their up-to-date contact details using the attached excel template. Then, the

ITER Organization will invite them to prequalify.

Please send your proposals by e-mail to virginie.michel@iter.org by latest 12 November 2024,

Yours faithfully,

Virginie Michel
Procurement Officer
Procurement Operational Delivery Group (POD)

Annexes:
- Nominations template
- Technical Summary

Contact:  Virginie Michel —Procurement Division - Tel. +33 (0)4 42178493- e-mail: virginie.michel@iter.org
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Technical Specifications (In-Cash Procurement)

TECHNICAL SUMMARY Call for Nomination for
Design, manufacturing, testing, installation and
commissioning of the ELM-PS

This document outlines a summary of the technical requirements of the Edge-Localized-
Mode Power Supplies (ELM-PS) system that needs to be procured by the ITER Organization
(10).

This system consists in 27 power supplies that are required to generate currents up to 15 kA
or voltages up to 300 V, in DC and/or AC (0-50 Hz).

This system is to be procured by the IO, with a full turnkey contract that will include, but not
limited to, the design, manufacturing, testing, installation and ...
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1 Purpose

This document outlines a summary of the technical requirements of the Edge-Localized-Mode
Power Supplies (ELM-PS) system that needs to be procured by the ITER Organization (10).

This system consists in 27 power supplies that are required to generate currents up to 15 kA or
voltages up to 300 V, in DC and/or AC (0-50 Hz).

This system is to be procured by the IO, with a full turnkey contract that will include, but not
limited to, the design, manufacturing, testing, installation and commissioning of the 27 power
supplies and their auxiliary systems (Medium & Low Voltage electrical distribution,
instrumentation and control systems, cooling water distribution, mechanical structures, dummy
loads...).

This document has the objective to provide preliminary information to potential companies or
consortia that are interested in participating in the call for nomination for this tender and
subsequent contract. The final technical specifications will be issued later and will be the only
technical document to be considered for biding.

2 Background

The ITER Organization (IO) is a joint international research and development project for which
the initial construction activities are underway. The seven members of the 10 are the European
Union (represented by F4E), Japan, the People’s Republic of China, India, the Republic of Korea,
the Russian Federation and the USA.

The project aims to demonstrate the scientific and technological feasibility of fusion power for
peaceful purposes and to gain necessary data for the design, construction and operation of the
first electricity-producing fusion plant. It will also test a number of key technologies, including
the heating, control, diagnostic and remote maintenance that will be needed for a full-scale fusion
power station.

The ITER site is in the Bouches du Rhone district of France. It includes the Headquarters of the
IO and a construction worksite. The construction of the facility is on-going. Further information
is available on the 10 website: http://www.iter.org .

In the machine, several magnets and coils are implemented to control and stabilize the fusion
reaction. Among them, 27 Edge-Localized-Mode coils are implemented, each of being connected
to one ELM power supply. These coils are based on water cooled copper conductors and have
resistance/inductance values in the range of 2.5 mQ/250 pH.

Before launching this call for nomination, the IO has performed conceptual studies, to identify
and specify interfaces, to anticipate sizes and masses to be considered for the buildings and to
select the architecture of the system... These studies are considered in this document to provide
impacting information to the suppliers. However, during the call for tender phase, the bidders
will be able to propose their own solutions, with the condition that the mandatory requirements
are fulfilled.

3 System presentation

3.1 Interfaces

The ELM-PS system is interfaced with other systems (not in the scope of this contract) that are
summarised in Table 1.

Page 2 of 10
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Interfaced system

Description

Cooling Water

De-ionized water is provided by 12 feeders.

The distribution of the cooling water between all the components of
the ELM-PS system is included in this contract.

Medium voltage feeders

The main power is provided by two 22 kV (MV) feeders.

The distribution of the MV between all the components of the ELM-
PS system is included in this contract.

Low voltage feeders

Auxiliary power is provided by several 400 V (LV) feeders at
different locations.

The distribution of the LV between all the components of the ELM-
PS system is included in this contract.

Control networks

The system is interfaced with different networks, including
conventional control networks, data archiving networks and interlock
networks. ..

The implementation of control systems, control software
development, internal networks and I&C cables... is included in this
contract.

Buildings

The system is located in two buildings, each of them required
different types of interfaces (see section 4) and requirements.

Table 1. Main interfaces of the ELM-PS system

3.2 ELM-PS system arrangement

The high-level ELM-PS system arrangement is presented in Figure 1.
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o Distribution busbar
Rectifiers networks

_ ) Inverters
Medium Voltage substation

2 x 22 kV Feeders

Figure 1. System arrangement of ELM-PS system.

The ELM-PS supplies system consists in three independent groups. Each group is composed of
three main subsystems:

One AC/DC rectifier that includes step-down transformer(s), power electronics unit(s),
output filter(s), disconnector(s)... At the time of writing these lines, there are no strong
justifications to impose a specific technology (Current source or Voltage Source) to the
supplier.

One distribution busbar network that distributes the DC power from the rectifier to 9
inverters. The current of the busbar network is in the range of 15 kAdc under a voltage
of 350-450 V. The total length is in the range of 150 meters. It shall be mentioned that
the 10 already has design, manufacturing and installation experience for this type of
busbar. 10’s Intellectual Property could be made available for this contract.
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e Nine DC/AC IGBT based inverters that receive the DC power from the distribution
busbar networks and provide the requested current to the ELM coils. Each inverter is
interfaced with already installed busbars.

Each group of 9 power supplies is operated and maintained independently (from the hardware
and control point of view), like three independent systems. Consequently, each group has its own
control system and independent interfaces with the ITER’s central control system.

To interface the rectifiers with the MV feeders, a Medium Voltage (MV) substation is required.
This MV substation is included in the scope of this contract.

In addition, 4 dummy loads (not shown in Figure 1) are required to test the system under its
nominal rating, without using the ELM coils.

4 Integration in the buildings

The conceptual design presented in this section has the objective to provide information to the
suppliers but does not correspond to the final implementation of the system. Indeed, based on
the technical specifications, the supplier will have the entire responsibility to design and
implement the system.

Three main areas are reserved for the system, as shown in Figure 2.

Inverters area (311-|2-4) DC distribution busbar
Footprint = 800 m networks area
80m
40 m
18 m

Rectifiers area (B13)
Footprint = 400 m’

Figure 2. Available area for implementing the ELM-PS system

4.1.1 Inverters area (Building B11-L4)

The 27 inverters are implemented on a metallic false floor (not in the scope of this contract).
Busbars, cables... can be routed under this false floor. In addition, several metallic platforms
(not in the scope of this contract) are available to support the LV and I&C cubicles.

It shall be noted that due to the proximity with the main magnets of the ITER’s plant, the
components located in this area will have to operate with the presence of a static magnetic field
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in the range of 10-40 mT, depending on the location of the components in this area. However,
the components may be required to be qualified with a margin that will be specified.

To anticipate the effects, identify compatible technologies or mitigation methods, IO has
performed theoretical analysis and tests. This experience will be considered in the technical
specification, in which specific technologies, tests, or design criteria will be included to limit the
risk to be managed by the supplier on this topic. In addition, IO has also developed a specific test
facility that will be available to perform the required qualification tests.

4.1.2 Rectifier area (Building B13)

This area is reserved for the MV substation, the transformers, the rectifiers and the main control
systems. Considering the available space, a two storeys metallic structure will have to be
implemented. The design, manufacturing and installation of this metallic structure are
included in the scope of this contract.

The conceptual design of the metallic structure is presented in Figure 3.

16 m

33 m

Figure 3. Conceptual design of the metallic structure

The space of the metallic structure is motivated by the space dedicated to ELM-PS system in the
building. There are no limitations on the height of the structure. In the current conceptual design,
the masses to be supported by the structure are in the range of 470 tons (distributed over the two
storeys).

4.1.3 DC distribution busbars network area

A space reservation has been considered for routing the three DC distribution busbar networks.
The busbars are first routed in the building’s metallic structure and then fixed on the wall as
shown in Figure 4.
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Figure 4. DC distribution busbars network routing.

Busbars’ supports can be welded on metallic surfaces and screwed to concrete walls.
5 Technical requirements and scope of the contract

5.1 System electrical requirements

Each inverter has to be designed to generate a current of 15 kA or a voltage of 300 V. The
maximum current and maximum voltage do not have to be generated simultaneously and the
current will be limited by the impedance of the load. Based on this, the estimated output power
of each inverter is in the range of 800 kVA.

At each group level, specific control modes will be used and none of all the inverters will be
required to generate the highest voltage/current at the same time. This feature allows optimizing
the system and reduces the power to be delivered by each rectifier to 5 MVA.

5.2 Control system

In addition to the local controllers required for specific subsystems (inverters, rectifiers...), two
types of control systems need to be implemented, for each group of 9 power supplies :

1. One conventional control system, in charge of supervising the states of the ELM-PS
system, providing control signals to the system’s actuators (or local controllers) and
interfacing each group of the ELM-PS system with the ITER central control system.

2. One interlock control system, in charge of implementing and supervising protection
functions at the ELM-PS system level and interfacing each group of the ELM-PS system
with the ITER’s central interlock control system. Nevertheless, protection functions can
be implemented locally, for the subsystems that are equipped with local controllers
(inverters, rectifiers...).
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At the plant level, the IO requests the implementation of specific controllers, listed in the sections
hereafter. With these controllers, the suppliers can rely on the IO’s technical support,
development tools as well as a plant control system mock-up to facilitate the I&C integration and
Factory Acceptance Tests of the ELM-PS system.

For the conventional and interlock control systems, two types of controllers can be implemented
(slow and fast). Based on the required performance of the ELM-PS system, there are no strong
justifications to select a fast control architecture. However, a fast control architecture can be
selected by the supplier if required.

For the local controllers, the supplier is not required to use specific products.

5.2.1 Slow controller for conventional controls

SIEMENS Simatic S7 product range is requested. ProfiNet or ProfiBus field bus shall be
implemented within their architecture up to the input/output cards. External interface with the
ITER’s plant control system shall be standard Ethernet.

5.2.2 Fast controller for conventional controls (if required)

PCI Express I/O bus systems are requested, with two types of hardware:

e One CPU/Network chassis which can be based on:
0 Industrial PICMG 1.3 PC 4U Computer

e Bus extensions (I/O chassis) can be based on:
0 PXI Express I/0O Chassis Solutions,
0 CompactRIO I/O Chassis Solutions,

5.2.3 Slow controller for interlock controls

Siemens Simatic S7-400 FH product range is requested. In all the case, the integrity level of this
controller shall be SIL-2 or SIL-3.

5.2.4 Fast controller for interlock controls (if required):

[1&C Compact RIO chassis solution is requested. In all the case, the integrity level of this
controller shall be SIL-2 or SIL-3.

5.3 Applicable standards and codes

For electrical and power electronics components, the applicable standards to be considered for
the design, manufacturing, installation and operation of the ELM-PS system are listed in the
ITER Electrical Design Handbook - Codes & Standards (TR-20-005), available on the ITER
website. However, the main ones are listed hereafter:

e NF C 13 200: High voltage electrical installations®

e NF C 15 100: Low-voltage electrical installations”

e NF C 18 510: Operations on electrical network and installations and in an electrical
environment”

e [EC 60146: Semiconductor converters

e [EC 60076: Power transformers

e [EC 61000: Electromagnetic compatibility

* Considering the specificity of the French standards, the IO will involve its technical experts
and/or an external third party during the execution of the contract and the gate reviews to guide
the contractor in the implementation of these standards. After the completion of the installation,
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an inspection will be performed by an independent entity, to check the compliance of the system
with the applicable French standards (NF C 13 200, NF C 15 100 and NF C 18 510 mainly). The
completion of this inspection will be a condition to close this contract.

For mechanical structural components (including their fixations...), mechanical integrity
verifications will have to be produced by the supplier, using the set of Eurocodes and/or ASME
codes.

6 Scope of work

The execution of the contract will be organized in seven activity phases and seven gate reviews
as shown in Figure 5.

ELM-PS contract scope

r--—— " " - T T T T T T T T
vi vV vV VvV VvV VvV ¥V W ¥
Concaptual Praliminary Final if: anuf i & Assembly & Testing & | Operations & Decom-
Design Design Design Design & & Delivery I llati Installati [ lss foni M missioning
Preparation Preparation Execution
[CON} {PRE] {FIN} (MD P} | (AN} (AIP} (RIE) {com | {OPE} {DEC)
e c— c— c—— c— C—— — — — — — — @ — —— ——— ——— a— )
Activity Phases Gate Reviews
CON Conceptual Design CDR Conceptual Design Review
PRE Preliminary Design PDR Preliminary Design Review
T _ FDR  Final Design Review
mz: manuffacturmg Eel:jlgln & Preparation MRR Manufacturing Readiness Review
turi i 1 1 1
apuractining E_WEW . DRR Delivery Readiness Review
AIP Assembly & Installation Preparation . di .
AIE Assembly & Installation Execution CRR Constructfon Rea |nes‘s Rewe.w
COM  Testing & Commissioning CCR Construction Completion Review
OPE Operation & Maintenance ORR Operation Readiness Review
DEC Decommissioning HTF Handover to France

Figure 5. Activities phases and gate reviews as per the 10 procedures.

Considering the system breakdown and the different subsystems, it will be allowed to perform
different activity phases and gate reviews in parallel, independently for each subsystem.

In the scope of this contract, the testing and commissioning (COM) activity phase and Operation
Readiness Review (ORR), will only cover the tests and commissioning on dummy loads. The
tests with the ELM coils will be performed under the 10°’s responsibility, during the Operation
and Maintenance activity phase. However, the supplier will be requested to provide technical
and human support during the first years of this activity phase.

Conceptual Design (CON), Operation and Maintenance (OPE) and decommissioning (DEC)
activity phases as well as Conceptual Design Review (CDR) and Handover to France (HTF) are
not included in this contract.

7 Tentative timeline

Due to 10 internal milestones, the integration of other systems in the area and the design schedule
of other interfaced systems, the following milestones shall be considered for this contract:

1. Kick-of meeting: Q1-2026.

2. Completion of final design (design and interfaces are frozen): no later than Q1-2028.

3. Beginning of installation in the building 11-L4 (inverters area): no sooner than Q1-2029.
4. Beginning of installation in the building 13 (rectifiers area): no sooner than Q1-2030.

5. End of commissioning on dummy loads: no later than Q3-2032.
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These dates are tentative at this early stage. Minor schedule optimizations are still possible before
the beginning of the call for tender.

Page 10 of 10



NOMINATIONS

10/24/CFT/10029880/VML
Design, manufacturing, testing, installation and commissioning of the EL M-PS

Nominating Domestic Agency:

COMPANY NAME

WEB SITE link

POSTAL ADDRESS

POST CODE

CITY

COUNTRY

CONTACT PERSON

PHONE

E-MAIL

COMPANY
INFORMATION (if any)

Template form - ITER D 3LUGT2 V1.2 - List - Nominating DA




	624_Summary_CFT_1002988_VML
	HP3_巻頭
	HP3_7635_JPK_ベンチュリ管流量計.pdf
	HP3_7635_JPK.pdf
	HP3-.pdf



	Call for nominations_Letter IO 24 CFT 10029880 VML
	TECHNICAL_SUMMARY__Call_for_Nomination_f_CBHH3M_v1_2
	1	Purpose
	2	Background
	3	System presentation
	3.1	Interfaces
	3.2	ELM-PS system arrangement

	4	Integration in the buildings
	4.1.1	Inverters area (Building B11-L4)
	4.1.2	Rectifier area (Building B13)
	4.1.3	DC distribution busbars network area

	5	Technical requirements and scope of the contract
	5.1	System electrical requirements
	5.2	Control system
	5.2.1	Slow controller for conventional controls
	5.2.2	Fast controller for conventional controls (if required)
	5.2.3	Slow controller for interlock controls
	5.2.4	Fast controller for interlock controls (if required):

	5.3	Applicable standards and codes

	6	Scope of work
	7	Tentative timeline

	Template of DA Nomination List IO_24_CFT_10029880_VML 
	Sheet1




