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Technical Specifications (In-Cash Procurement)

Technical specifications for the design and procurement of 
electric motors and inverters for SMF compatibility tests

The purpose of this technical specification is to specify the system to be designed, 
manufactured and delivered to ITER organization (IO) in the purpose of performing Static 
Magnetic Field (SMF) compatibility tests of commercial AC rotating machines 
(asynchronous motor and permanent magnet motor) and Variable Frequency Drives 
(VFD). The system to be delivered is expected to be representative of the typical electrical 
systems that will be installed at IO.
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1 Preamble
This Technical Specification is to be read in combination with the General Management 
Specification for Service and Supply (GM3S) – Ref [1] that constitutes a full part of the technical 
requirements.
In case of conflict, the content of the Technical Specification supersedes the content of Ref [1]. 

2 Purpose
The purpose of this technical specification is to specify the test bench to be designed, 
manufactured and delivered to ITER organization (IO) with the objective of performing Static 
Magnet Field (SMF) compatibility tests on one AC rotating machine (asynchronous motor) and 
one Variable Frequency Drive (VFD).
The scope of the delivery also includes the mechanical load connected to the motor shaft and 
other equipment in order to obtain a full turnkey system. 

3 Acronyms & Definitions

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

Abbreviation Description
SAT Site Acceptance Test
FAT Factory Acceptance Test
IO ITER organization
SSEN Steady State Electrical Network
SMF Static Magnet Field
AC Alternative current

For a complete list of ITER abbreviations see: ITER Abbreviations (ITER_D_2MU6W5).

3.2 Definitions
Supply Contract: shall mean any Contract for the delivery of a defined set of products, goods 
or items.
Contractor: shall mean an economic operator who have signed the Contract in which this 
document is referenced.
Supplier: shall mean a legally registered entity, that can provide standard / catalog goods or
material, or standard services to a Contractor, or a subcontractor, that will enable the performance
of the scope of work to be provided by the Contractor or subcontractor.
Shall: indicates a mandatory requirement.
May: indicates a suggestion or an option.

https://user.iter.org/?uid=2MU6W5
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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.

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 

Supply (GM3S)
82MXQK 0.0

2 ITER abbreviations ITER_D_2M
U6W5

1.18

4.2 Applicable Codes and Standards
This is the responsibility of the Contractor to procure the relevant Codes and Standards 
applicable to that scope of work.
All the components of the test setup shall be compliant with the France standard and the CE 
mark.

Ref Title Doc Ref. Version
CS1 NF C-18510 Electrical risk prevention
CS2 NFC-15100 Low voltage electrical installations
CS3 ISO 9001 

https://context.reverso.net/traduzione/inglese-italiano/CE+mark
https://context.reverso.net/traduzione/inglese-italiano/CE+mark
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5 Scope of Work
This section defines the specific scope of work, in addition to the contract execution requirement 
as defined in Ref [1]. 

5.1 Scope of Supply #1

5.1.1 Description
IO plans to perform tests using a specific platform to verify the compatibility of different 
components at SMF. This SMF will simulate the SMF created by the Tokamak.
The scope of this contract includes, but not limited to, the following tasks:

 The conceptual studies required to refine the ratings of the system (voltage, current, 
operating modes and other parameters to be identified during the contract execution).

 The engineering work required to design and to manufacture the system.
 The procurement and assembly of the components required to build the system and its 

load, including cubicles, protection systems, motor, load, variable frequency drive, 
sensors, protection panel, mechanical platform.

 The execution of Factory Acceptance Tests (FAT) aimed to demonstrate the 
performances of the most critical components that compose the system. The FAT and the 
test plan shall be proposed by the Contractor and accepted by the IO.

 The shipment of the system to the IO’s facility located in Saint Paul Lez Durance in 
France.

 The support to IO for the installation, commissioning of the system and for SMF effects 
analysis after testing. The presence of the Contractor at the IO’s test facility might be 
required on demand by IO.

 Changing the configuration of the test setup, after delivery, to perform other tests taking 
into account the results of previous tests. Some examples of configuration changes are: 
adding more sensors, changing motor bearings, etc.

In the ITER’s facility, different systems are concerned by the SMF constraint. The SMF is 
produced during the operation of the ITER Tokamak. Several studies/tests have already been 
performed or are planned to be. Consequently, the tests that will be performed with this system 
will be focused on the behavior of the asynchronous motor and of the associated Variable 
Frequency Drive.
The tests of other components will not be performed with this system since these components 
are already considered in other activities that are in progress at IO.

The system to be tested shall consist of a three-phase asynchronous motor, a motor load, 
protection, and control system. The objective is to test the motor (with load, without load, at 
variable speed, at variable power load) and the VFD (separately) under the effect of SMF. To do 
this, an ad hoc design is required to make the system flexible (see Figure 1 and Error! Reference 
source not found., chapter 5.1.1). 
Additionally, these tests will help defining test procedures, as typical IEC standards do not 
consider SMFs for immunity requirements and testing.
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Figure 1  Block Diagram of the motor test setup

Figure 2 Block Diagram of the VFD test setup

List of the system provided by the ITER Organization:

 Power supply (see chapter 5.1.7)
 Handling tool (see chapter 5.1.6)
 Data acquisition system (“Hioki MR8740T” see chapter 5.1.5)

List of the system provided by the Contractor:
 Asynchronous motor (see chapter 5.1.2)
 Mechanical load connected to the motor shaft. (see chapter 5.1.2)
 Variable Frequency Drive (VFD) (see chapter 5.1.2)
 Interface Motor – VFD (see chapter 5.1.5)
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 VFD control system (see chapter 5.1.2)
 Interface VFD - VFD control system (see chapter 5.1.5)
 Protections panel (see chapter 5.1.2)
 Interface Protections panel – Power supply (see chapter 5.1.5)
 Interface VFD – Protections panel (see chapter 5.1.5)
 Platform to link test setup with handling tool (see chapter 5.1.6)
 Temperature sensors (compatible with our data acquisition system, see chapter 5.1.2) 
 Torque sensors (compatible with our data acquisition system, see chapter 5.1.2)
 Speed sensors (compatible with our data acquisition system, see chapter 5.1.2)
 Interface all sensors – Data acquisition system (see chapter 5.1.5)

5.1.2 Design requirements
The test benches shall be modular to perform the tests with several configurations and to allow 
easier troubleshooting.
The contractor shall define the final electrical parameters (current, voltage, load…) of the system 
during the contract execution based on the technical requirements, interfaces, and commercial 
availability of components.
Nevertheless, design and performance requirements are proposed in this section in order to guide 
the Contractor during the tender process. The schematic and diagrams presented in these sections 
(chapter 5) are for illustration purposes and do not consider all the components and devices 
required for this system.

Motor
The motor shall be an air-cooled three-phase asynchronous motor.
The motor will drive a load (see chapter 5.1.2).
The power (kW) of the motor shall be compatibility with the power supply of the system (see 
chapter 5.1.7) and the dimensions and weight of the handling tool, 1 m3 and 200 kg maximum 
payload (see chapter 5.1.6). However, the nameplate power of the motor shall be ≤10kW.
It should be noted that these maximum values compatible with the handling tool shall have to 
include the engine, the load and the platform that shall be provided to fix the setup to the handling 
tool (see Figure 12 and 13 chapter 5.1.6).
The motor shall be chosen with temperature sensors inside, to acquire the temperature of the 
windings and the bearings. The temperature sensors shall be at least two for the windings and 
one for each bearing. If the motor’s manufacturer has a solution with more than the required 
minimum number thermocouples inside the motor, this shall be proposed and justified in the 
technical offer.
Further information on the sensors is given below.
The motor (as well as the other components) shall be able to work in several positions, see figure 
14 in chapter 5.1.6.
The test setup shall be designed to test the motor with and without cooling (the motor cooling).

Mechanical Load
The mechanical load connected to the motor shaft shall be compatible as much as possible to 
work under SMF without parameters changes.
The proposed technical solution is outlined hereunder.

https://context.reverso.net/traduzione/inglese-italiano/compatible+as+much+as+possible
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Protection panel
An electrical protection panel shall be realized, in which there shall be the circuit breakers to 
protect the motor and the VFD by overcurrent and short-circuit, and then the switches to protect 
people from electrical risks.
The protection panel shall protect the system and the people but is not mandatory to have an 
upstream selectivity with the power supply shown in chapter 5.1.7. 
The contractor shall provide the cable to connect the protection panel with the power supply (see 
chapter 5.1.5).
The contractor’s responsibility for the protections is to select, procure and install them.
The contractor’s responsibility shall be to design and verify compliance with the NF-C-15100 
standard.

5.1.3 Operating requirements
NA

5.1.4 Performance requirements
NA

5.1.5 Interface requirements
Interface all sensors – Data acquisition system
The sensors and the connecting cables shall be compatible with the interface connecters of the 
data acquisition system, “Hioki” MR8740T, provided by the IO (see figure 1 and figure 2, 
chapter 5.1.1). The “Hioki” will be positioned at 20 meters from the motor.

Figure 4  “Hioki” MR8740T

Web site: https://www.“Hioki”.com/in-en/products/data-acquisition/daq-testing/id_6715

The MR8740T is rack-mountable data acquisition system that delivers high-speed, multichannel 
measurements up to 108 channels. All details on this data acquisition system and its measurement 
boards are show in Appendices (chapter 12).

https://www./
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Interface VFD – VFD control panel
A control system and its interface shall be defined to control the VFD and so the motor.

Figure 9 Interface VFD – VFD control panel

5.1.6 Mechanical Requirements
A simplified sketch presenting the plant of the SMF test facility is shown in Figure 10 chapter 
5.1.6.

Figure 10. Simplified implantation sketch of the SMF test facility

The maximum value of SMF is 275 mT (milliTesla).
Two areas are planned to be used for placing the test setup:

 SMF test area: On the handling tool, that will be then moving part in the SMF test bench, 
for the system(s) that will be tested under SMF conditions. During the test, the cabling 
will be disconnected in the handling tool before to move the system(s) in the SMF test 
bench.

 Control room: Where the protection panels, control system and VFD will be placed.
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5.1.7 Electrical Requirements
The system will be connected on the IO’s Steady-State-Electrical-Network (SSEN).
For the power circuit the characteristics and the requirements to be considered are given in table 
1 chapter 5.1.7.

                                       

 

Table 1 Requirements for the power supply of the test bench

If the power factor and harmonics limits are not respected, filters shall be included in the scope 
of this Contract.
The control system will be supplied through another typical 2L+T socket, supplied from a 
different feeder.
Below are shown the pictures of the power supply.

 
Figure 17 Power supply 32 A – 16 A

Voltage 230/400 V ± 10 %

Frequency 50 Hz ± 1 %

Grounding system
TN-S in accordance with NF C15-
100 (corresponding to IEC 60364)

Total harmonic distortion < 5 %
Max current 4 x 63 A
Min power factor 0.85
Max current harmonics rejection 5%

Socket(s) type
3-L (32 A) + Neutral + PE
or
3-L (63 A) + Neutral + PE


