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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

 
MEDICAL ELECTRICAL EQUIPMENT –  

MEDICAL ELECTRON ACCELERATORS –  
GUIDELINES FOR FUNCTIONAL PERFORMANCE  

CHARACTERISTICS 
 
 

FOREWORD 

1) 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. 

2) 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.  

3) 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. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent 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. 

5) IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any 
equipment declared to be in conformity with an IEC Publication. 

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

7) 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.  

8) 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. 

9) 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. 

The main task of IEC technical committees is to prepare International Standards. However, a 
technical committee may propose the publication of a technical report when it has collected 
data of a different kind from that which is normally published as an International Standard, for 
example "state of the art". 

IEC 60977, which is a technical report, 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 and its 
Amendment 1 (2000). It constitutes a technical revision. 

This second edition likewise follows on the issue of a second edition to the disclosure 
standard IEC 60976 in 2007. It includes the addition of performance guidelines relating to 
several relatively new technologies introduced within the last few years, including dynamic 
beam delivery techniques, such as moving beam radiotherapy, INTENSITY MODULATED 
RADIATION THERAPY (IMRT), IMAGE GUIDED RADIOTHERAPY (IGRT), and PROGRAMMABLE WEDGE 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

IEC TR 60977:2008
https://standards.iteh.ai/catalog/standards/sist/4a701188-1dd7-49da-8362-

ef8492700a34/iec-tr-60977-2008



 – 4 – TR 60977 © IEC:2008 

FIELDS (PWF). Also included are STEREOTACTIC RADIOTHERAPY (SRT)/STEREOTACTIC 
RADIOSURGERY (SRS) and the use of certain ELECTRONIC IMAGING DEVICES (EIDs). 

The text of this technical report is based on the following documents: 

Enquiry draft Report on voting 

62C/424/DTR 62C/439/RVC 

 
Full information on the voting for the approval of this technical report 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. 

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. At this date, the publication will be  

• reconfirmed, 
• withdrawn, 
• replaced by a revised edition, or 
• amended. 
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INTRODUCTION 

The guidelines given in this report are recommendations both to manufacturers and to USERS. 
They provide guidance to MANUFACTURERS on the needs of USERS in respect of the 
performance of ELECTRON ACCELERATORS and they provide guidance to USERS wishing to 
check the manufacturer's declared performance characteristics, to carry out acceptance tests 
and to check periodically the performance throughout the life of the equipment. 

IEC 60601-1 1 ) is a general standard for the safety of medical electrical equipment. It is 
supplemented by IEC 60601-2-1, a standard which lays down particular requirements for 
MEDICAL ELECTRON ACCELERATORS in the range of 1 MeV to 50 MeV. In addition, IEC 60976 
second edition has been issued as a disclosure standard. It standardizes methods of 
declaring the MEDICAL ELECTRON ACCELERATOR functional performance characteristics. It 
standardizes the type test conditions and type test methods to which manufacturers' declared 
values of functional performance relate. 

A format for the presentation of functional performance values is contained in IEC 60976. It is 
repeated herein as 3.1, with the addition of a set of suggested values which reflects the need 
for precision in RADIOTHERAPY and the knowledge of what is reliably achievable technically. A 
corresponding rationale for the suggested values is presented in 3.2. 

In order to check whether each individual machine at the time of installation performs in a 
manner consistent with the set of functional performance values declared by the manufacturer 
based upon his type test data, it is customary to perform a series of acceptance tests at the 
USER's site before the machine is put into full medical use. Because of limitations of time and 
test equipment, this series of acceptance tests is usually less extensive than the type tests 
specified in the disclosure standard, IEC 60976. 

Subclause 4.2 contains a summary of suggested test methods for machine acceptance. These 
are consistent with the test methods of IEC 60976 but have been presented in a form which 
may be more suitable for use in hospitals. For reasons of economy and time, the USER may 
prefer to have a more limited but still standardized test performed at the time of installation of 
the equipment. 

Subclause 4.3 contains a set of suggested acceptance (commissioning) test conditions. It 
should be emphasized that these test conditions are presented only as examples and that a 
quite different set of test conditions may still be needed for the purpose of displaying the 
functional performance characteristics of the individual machine. 

During the working life of the MEDICAL ELECTRON ACCELERATOR, periodic tests are usually 
conducted by the USER to check whether the functional performance of the machine is 
satisfactory. Because the available machine time is limited, a highly abbreviated set of test 
conditions is essential. Individual tests should not be repeated any more or less frequently 
than can be justified by experience with the particular machine or machine type. A set of 
suggested periodic test methods is presented in 5.2 and a list of suggested periodic tests 
during the working life of the MEDICAL ELECTRON ACCELERATOR and suggested intervals 
between such tests is presented in 5.3. The manufacturer may recommend different intervals 
or additional or different tests, depending on the special requirements of the MEDICAL 
ELECTRON ACCELERATOR in question. 

Since the issue in 1989 of IEC 60977, a first amendment was published in 2000 to address 
the introduction and increasing use of multi-element BEAM LIMITING DEVICES (multi-element 
BLDs) for determining the shape of the RADIATION FIELD, with or without the use of back-up 
BLDs. This publication followed from the issue of the corresponding amendment to the 
disclosure standard itself, IEC 60976:1989, in 2000. The performance issues addressed in 
these first amendments were mainly associated with the applications of multi-element BLDs to 

___________ 

1) See Bibliography. 
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static RADIATION FIELDS. This second edition likewise follows on the issue of a second edition 
to the disclosure standard IEC 60976 in 2007. It includes the addition of performance 
guidelines relating to several relatively new technologies introduced within the last few years, 
including dynamic beam delivery techniques, such as moving beam radiotherapy, INTENSITY 
MODULATED RADIATION THERAPY (IMRT), IMAGE GUIDED RADIOTHERAPY (IGRT), and 
PROGRAMMABLE WEDGE FIELDS (PWF). Also included are STEREOTACTIC RADIOTHERAPY 
(SRT)/STEREOTACTIC RADIOSURGERY (SRS) and the use of certain ELECTRONIC IMAGING DEVICES 
(EIDs). 

In recognition of the diversity of equipment produced by manufacturers in each of these 
technologies, this second edition, as with the first, has specified performance guidelines that 
are as basic and generic as possible. 
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MEDICAL ELECTRICAL EQUIPMENT –  
MEDICAL ELECTRON ACCELERATORS –  

GUIDELINES FOR FUNCTIONAL PERFORMANCE  
CHARACTERISTICS 

 
 
 

1 Scope 

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

This technical report 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 Gy s–1 and 1 Gy s–1 at 1 m from 
the RADIATION SOURCE and at NORMAL TREATMENT DISTANCES between 50 cm and 200 cm from 
the RADIATION SOURCE. 

2 Normative references 

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. 

IEC 60601-2-1:1998, Medical electrical equipment – Part 2-1: Particular requirements for the 
safety of electron accelerators in the range 1 MeV to 50 MeV 
Amendment 1 (2002) 

IEC 60976:2007, Medical electrical equipment – Medical electron accelerators – Functional 
performance characteristics 

3 General, type tests 

3.1 Format of Annex A of the disclosure standard with suggested functional 
performance values 

The purpose of this subclause is to provide a suggested format for the presentation of 
functional performance values corresponding to the standardized statements of functional 
performance in the disclosure standard, IEC 60976:2007. USERS of MEDICAL ELECTRON 
ACCELERATORS may find this format useful in getting information from the manufacturer on the 
expected performance, in recording acceptance test values measured at the time of 
installation and in periodic testing of performance during the working life of the machine. 
Manufacturers may find it useful in declaring the functional performance values for their 
particular types of MEDICAL ELECTRON ACCELERATORS in response to IEC 60976. Although the 
manufacturer may use his own set of type test methods in developing functional performance 
data, he should make sure that the functional performance values which he declares would be 
met if the test methods of IEC 60976 were used. It is not suggested that a manufacturer 
should provide information to USERS from his type test in any greater detail than a simple 
declaration of these functional performance values. 

As a result of extensive deliberations by Working Group 1 of IEC subcommittee 62C, a set of 
suggested values of functional performance was agreed upon with respect to the standardized 
statements of IEC 60976:2007. These suggested values are shown in parentheses for each 
relevant clause. For Clauses 7 and 8, the suggested tolerance values are given only for 
NOMINAL ENERGIES in the range from 3 MeV to 50 MeV, since this range covers most of the 
practice with MEDICAL ELECTRON ACCELERATORS. 
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Tolerances are designated "+/-" where they represent permissible deviations in more than one 
direction from a desired point or value. The "+/-" designation is not used where the tolerance 
represents permissible deviation in any one direction between two points or values. The 
abbreviations "maxi" and "mini" are used for "maximum" and "minimum", respectively. 

Where a functional performance value is required for a square RADIATION FIELD of specified 
dimensions, and the equipment is unable to provide these dimensions, then the required 
performance information may be provided for a square RADIATION FIELD nearest in size to that 
prescribed. 
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