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Foreword
The text of document 62C/429/FDIS, future edition 2 of IEC 60976, prepared by SC 62C, Equipment for
radiotherapy, nuclear medicine and radiation dosimetry, of IEC TC 62, Electrical equipment in medical
practice, was submitted to the IEC-CENELEC parallel vote and was approved by CENELEC as EN 60976
on 2007-11-01.
This European Standard supersedes EN 60976:1999 + A1:2000.

EN 60976:2007 includes the addition of performance standards and test methods relating to the following
new technologies:

— dynamic beam delivery techniques, such as
*  MOVING BEAM RADIOTHERAPY,
* INTENSITY-MODULATED RADIATION THERAPY (IMRT),
* IMAGE-GUIDED RADIOTHERAPY (IGRT) and
* PROGRAMMABLE WEDGE FIELDS (PWF);
— STEREOTACTIC RADIOTHERAPY (SRT) / STEREOTACTIC RADIOSURGERY (SRS);
— use of ELECTRONIC IMAGING DEVICES.
This standard, together with [EC/TR 60977, is to’be used in conjunction with EN 60601-2-1.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standardior by endorsement (dop) 2008-08-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2010-11-01

In this standard, the following print types are used:

requirements, compliance with which can be tested, and definitions: in roman type;

— explanations, advice, general statements, exceptions and notes: in small roman type;
— test specifications and headings of sub-clauses: in italic type;

— TERMS USED THROUGHOUT THIS PARTICULAR STANDARD THAT HAVE BEEN LISTED IN THE INDEX OF DEFINED
TERMS AND DEFINED IN CLAUSE 3, OR IN OTHER STANDARDS: SMALL CAPITALS.

Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 60976:2007 was approved by CENELEC as a European
Standard without any modification.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD
applies.

Publication Year Title EN/HD Year

IEC 60580 2000 Medical electrical equipment - Dose area EN 60580 2000
product meters

IEC 60601-1 2005 Medical electrical equipment - EN 60601-1 2006
Part 1: General requirements for basic safety
and essential performance

IEC 60601-2-1 1998 Medical electrical equipment - EN 60601-2-1 1998
Al 2002  Part 2-1: Particular requirements for the Al 2002
safety.of electron accelerators,inthe range of
1 MeV to'50 MeV

IEC/TR 60788 2004 Medical glectrical equipment* Glossary of - -
defined terms

IEC 60977 _ Medical electrical.equipment':‘Medical - -
electroniacceleratorsiinsthe range! of/ 1 MeV/to
50 MeV-4(Guidelines:for. functional
performance characteristics

IEC 61217 . Radiotherapy equipment - Coordinates, EN 61217 1996 2
movements and scales

IEC 61223-1 1993 Evaluation and routine testing in medical - -
imaging departments -
Part 1: General aspects

2 Undated reference.

2 Valid edition at date of issue.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -
MEDICAL ELECTRON ACCELERATORS -
FUNCTIONAL PERFORMANCE CHARACTERISTICS

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, |IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, JEC National ,Committees undertake to apply IEC Publications
transparently to the maximum exient possible<in their national ,and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared'to’be’in' conformity ‘with“an-lEC' Publication.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International standard IEC 60976 has been prepared by subcommittee 62C: Equipment for
radiotherapy, nuclear medicine and radiation dosimetry, of IEC technical committee 62:
Electrical equipment in medical practice.

This second edition cancels and replaces the first edition published in 1989. It constitutes a
technical revision.

This second edition includes the addition of performance standards and test methods relating
to the following new technologies:

dynamic beam delivery techniques, such as

e MOVING BEAM RADIOTHERAPY,

e INTENSITY-MODULATED RADIATION THERAPY (IMRT),

e IMAGE-GUIDED RADIOTHERAPY (IGRT) and

e PROGRAMMABLE WEDGE FIELDS;

STEREOTACTIC RADIOTHERAPY (SRT) / STEREOTACTIC RADIOSURGERY (SRS);
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— use of ELECTRONIC IMAGING DEVICES.

This standard, together with IEC TR 60977, should be read in conjunction with IEC 60601-2-1.

The text of this standard is based on the following documents:

FDIS Report on voting
62C/429/FDIS 62C/433/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

In this standard, the following print types are used:

— requirements, compliance with which can be tested, and definitions: in roman type;
— explanations, advice, general statements, exceptions and notes: in small roman type;
— test specifications and headings of sub-clauses: in italic type;

— TERMS USED THROUGHOUT THIS PARTICULAR STANDARD THAT HAVE BEEN LISTED IN THE INDEX OF
DEFINED TERMS AND DEFINED IN CLAUSE 3, OR IN OTHER STANDARDS: SMALL CAPITALS.

The committee has decided,that the, contents of this publication will remain unchanged until
the maintenance result date indicated on the |IEC web site under "http://webstore.iec.ch" in
the data related to the specific publication.cAt-this date, thejpublication will be

* reconfirmed;

* withdrawn;

» replaced by a revised edition, or
*+ amended.
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INTRODUCTION

Standards containing safety requirements for medical ELECTRON ACCELERATORS have been
published by the IEC, details of which will be found in Clause 2.

The present standard specifies methods of testing and methods of disclosure of functional
performance of medical ELECTRON ACCELERATORS intended for RADIOTHERAPY. It permits a
direct comparison between the performance data of equipment of different MANUFACTURERS.

Since this standard does not contain safety requirements, it has not been numbered in the
IEC 60601 publication series. It describes aspects of functional performance of medical
ELECTRON ACCELERATORS and the way in which they should be presented. It also includes test
methods and conditions suitable for TYPE TESTS. These test methods are suggested test
methods and alternative methods may be equally appropriate, but the specified functional
performance characteristics of medical ELECTRON ACCELERATORS shall be related to these test
methods and conditions. Tests specified in this standard are not necessarily appropriate for
ensuring that any individual medical ELECTRON ACCELERATOR conforms to the declared
functional performance during the course of its working lifetime. Guidance on the values
which may be expected is given in the technical report, IEC 60977.

This International Standard was first published in 1989. With the rapidly increasing use of
medical ELECTRON ACCELERATORS equipped with multi-element BEAM LIMITING DEVICES (BLDs),
amendments to both this standard and the associated report, IEC 60977, were published in
2000. Amendment 1 was.intended mainly to address the basic performance issues associated
with the applications lofi multi-element BLDs ‘to“static RADIATION FIELDS. This second edition
includes the addition of performance standards, and test methods relating to several relatively
new technologies introduced within'the dast.few! years,<including dynamic beam delivery
techniques, such as MOVING BEAM RADIOTHERAPY, INTENSITY-MODULATED RADIATION THERAPY
(IMRT), IMAGE-GUIDED RADIOTHERAPY (IGRT), @andsPROGRAMMABLE WEDGE FIELDS (PWF). Also
included are STEREQTACTIC |RADIOTHERAPY (SR )/STEREOTACTICoRADIOSURGERY (SRS) and the
use of certain ELECTRONIC IMAGING.DEVIGES,

In recognition of the diversity of equipment produced by MANUFACTURERS in each of these
technologies, this second edition has specified performance standards, methods of test, and
methods of disclosure of functional performance, that are as basic and generic as possible.
MANUFACTURERS may add more detailed information and special tests of performance
characteristics to each performance category, in their ACCOMPANYING DOCUMENTS.
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MEDICAL ELECTRICAL EQUIPMENT -
MEDICAL ELECTRON ACCELERATORS -
FUNCTIONAL PERFORMANCE CHARACTERISTICS

1 Scope

This International Standard applies to medical ELECTRON ACCELERATORS when used, for
therapy purposes, in human medical practice.

This standard applies to medical ELECTRON ACCELERATORS which deliver a RADIATION BEAM of
either X-RADIATION or ELECTRON RADIATION with NOMINAL ENERGIES in the range 1 MeV to 50 MeV
at maximum ABSORBED DOSE RATES between 0,001 Gys=! and 1Gys=! at 1m from the
RADIATION SOURCE and at NORMAL TREATMENT DISTANCES between 50 cm and 200 cm from the
RADIATION SOURCE.

The present standard describes measurements and test procedures to be performed by the
MANUFACTURER at the design and construction stage of a medical ELECTRON ACCELERATOR but
does not specify ACCEPTANCE TESTS to be performed after installation at the purchaser's site.
The accompanying report, IEC 60977, however, does suggest that many of the test
procedures are appropriate for ACCEPTANCE TESTS.

The measurement conditions described in the present standard differ from those previously in
use. This applies particularly - to" the “PHANTOM “position for measurements and the
measurement of distances from the ISOCENTRE. These new conditions should be substituted
for and not be added to previous methods!

This standard specifies test procedurescforithe-détermination and disclosure of functional
performance characteristics, knowledge of which is deemed necessary for proper application
and use of a medical ELECTRON ACCELERATOR and which are to be declared in the
ACCOMPANYING DOCUMENTS together with the greatest deviation or variation to be expected
under specific conditions in NORMAL USE. A format for presentation of functional performance
values is given in Annex A.

It is recognized that inaccuracies in the test methods must be allowed for when assessing
performance. However, it was not felt to be advisable to combine the errors into an overall
performance tolerance but to keep them separate in the expectation that more accurate test
methods will be evolved.

It is not intended that this standard should in any way inhibit the future development of new
designs of equipment which may have operating modes and parameters different from those
described herein, provided that such equipment achieves equivalent levels of performance for
the TREATMENT of PATIENTS.

Except where otherwise stated this standard assumes that the medical ELECTRON
ACCELERATORS have an ISOCENTRIC GANTRY. Where the equipment is non-isocentric, the
description of performance and test methods may need to be suitably adapted.

NOTE A statement of compliance with this standard does not necessarily imply that these tests will be or have
been applied as TYPE TESTS or as individual tests.
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