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Introduction
This draft standard is based on national and international discussions. Your comments on this draft are invited and will assist in
the preparation of the consequent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will be rejected.

- All comments should be submitted online at https://standardsdevelopment.bsigroup.com/. You will need to register in
order to comment.

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) 7

MB Clause No./ Subclause
No./Annex (e.g. 3.1)

Paragraph/
Figure/Table/Note

Type of
comment

Commend (justification
for change) by the MB

Proposed change by the MB Secretariat observations on
each comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs
clarifying.

Amend to read '...so that the mains
connector to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as
an alternative cannot be supported
as serious problems have been
encountered in its use in the UK.

Delete reference to UV photometer.
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through 
ISO technical committees. Each member body interested in a subject for which a technical committee 
has been established has the right to be represented on that committee. International organizations, 
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely 
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described 
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types 
of ISO documents should be noted. This document was drafted in accordance with the editorial rules of the 
ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent 
rights in respect thereof. As of the date of publication of this document, ISO [had/had not] received notice of 
(a) patent(s) which may be required to implement this document. However, implementers are cautioned that 
this may not represent the latest information, which may be obtained from the patent database available at 
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions 
related to conformity assessment, as well as information about ISO's adherence to the World Trade 
Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 85, Nuclear energy, nuclear technologies, and 
radiological protection, Subcommittee SC 2, Radiological protection.
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Introduction

Fusion energy has the potential to serve as the ultimate carbon-free energy solution. Following significant 
development and improvement on fusion science and technology, magnetic confined devices such as 
tokamak or stellarators have become one of the main routes pursuing the fusion energy for a productive 
realisation. Therefore, magnets are essential components of any Tokamak fusion device. After over 
decades’ development, the magnets applied in Tokamak devices have evolved from ordinary magnets 
to superconducting magnets. For instance, EAST in China, KSTAR in Korea and JT60-SA in Japan are all 
superconducting tokamak devices. ITER (international thermonuclear experimental reactor) is the first 
fusion nuclear reactor in the world with three main sets of superconducting magnets, namely TF (Toroidal 
Field) magnets, PF (Poloidal Field) magnets and CS (Central Solenoid) magnets. For future magnetic fusion 
based reactors, such as various fusion DEMOnstration reactors proposed by different stakeholders, same 
types of magnets will be anticipated in place in order to confine and shape the fusion plasma core, and to 
drive the plasma current.

There are two primary safety functions in a fusion facility, namely the confinement of radioactive species 
and the shielding protection against ionizing radiation. A set of safety systems need to be implemented in 
order to realise the safety functions. For example, the confinement function would be realised by various 
static and dynamic confinement barriers; the shielding function would be supplied by bulk of components 
for the attenuation and absorption of neutrons and photons. The introduction and the application of the 
superconducting technology would bring changes to subsequently lead to new requirements to the safety 
systems in fusion facilities. There are some new risks and hazards associated with superconducting magnet 
systems, e.g., the accidental discharge of the magnetic energy which may threaten the integrity of the first 
confinement barrier, namely vacuum vessel in a fusion facility; the accidental outbreak of the cryogenic 
coolant helium which may breach the cryostat and/or penetrations through building walls that are also 
part of confinement barriers. In a D-T fusion facility, the superconducting magnet system would inevitably 
operate in a radiation environment, thus, the shielding capability of such fusion facility should not only be 
adequate to protect the workers and the public, but also aim to minimise the possibility to compromise the 
reliability and the performance of the electronics and devices employed by the superconducting magnet 
system. It should also facilitate the repairability of large-scale superconducting magnet by reducing and 
minimising the radiation exposure to an as low as reasonably achieved (ALARA) in the associated nuclear 
environment. Moreover, it should reduce the amount of radioactive waste by reducing the activation of 
structural material of coils.
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