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PREFACE 

This Standard was prepared by the Joint Standards AustralidStandards New Zealand Committee 
HTl23, on Medical Diagnostic Imaging Equipment, as a Joint Standard. 

This Standard is identical with and has been reproduced from IEC 977: 1989, Medical electrical 
equipment-Medical electron accelerators in the range I MeV to 50 MeV-Guidelines for 
functional performance characteristics. 

This Standard is issued in conjunction with AS/NZS 4434.1, Medical electrical 
equipment-Medical electron accelerators, Part 1 : Functional performance characteristics. This 
Standard’s title has been amended to clarify their relationship. 

Under arrangements made between Standards Australia, Standards New Zealand and the IEC, as 
well as certain other Standards organizations, users of this Standard are advised that the number of 
this Standard is not reproduced on each page; its identity is shown only on the cover and title page. 

For the purpose of this Standard, the IEC text should be modified as follows: 

(a) 

(b) 

(c) 

Terminology The words ‘this AustraliadNew Zealand Standard’ should replace the words 
‘this International Standard’ wherever they appear. 

Decimal marker Substitute a full point for a comma where it appears as a decimal marker. 

References The references to Intemational Standards should be replaced by references to the 
following AustraliarúNew Zealand Standards: 

AustralìadNew Zealand Standard Reference to International Standard 
or other publication 

IEC 
60 1 Medical electrical equipment 

601-1 Part 1: General requirements for 

601-2-1 Part 2: Particular requirements for 
safety 

medical electron accelerators in the 
range 1 MeV to 50 MeV. Section 
One-General. Section Two- 
Radiation safety for equipment 

976 Medical electrical equipment- 
Medical electron accelerators - 
Functional performance characteristics 

ASINZS 
3200 Approval and test specification- 

3200.1 .O General requirements for safety 
Medical electrical equipment 

4434 Medical electrical equipment- 

4434.1 Part 12: Functional performance 
Medical electron accelerators 

characteristics 

@ Copyright - STANDARDS AUSTRALIAISTANDARDS NEW ZEALAND 
Users of Standards are. nminded that copyright subsists in all Standards Ausualia and Standards New Zealand publications and software. 
Except where the Copyright Act allows and except where provided for below no publications or software produced by 
Standards Australia or Standards New Zealand may be reproduced, stored in a retrieval system in any form or transmitted by any means 
without prior permission in writing h m  Standards Australia or Standards New Zealand. Permission may be conditional on an 
appropriate royalty payment. Australian requests for permission and information on commercial software. royalties should be directed to 
the head office of Standards Australia New Zealand requests should be directed to Standards New Zealand. 

Up to i0 percent of the technical content pages of a Standard may be copied for use exclusively in-house by purchasers of the 
Standard without payment of a royalty or advice to Standards Australia or Standards New Zealand. 
inclusion of copyright material in computer software programs is also permitted without royalty payment provided such programs 
are used exclusively in-house by the creaton of the programs. 

Care should be taken to ensure that material used is from the current edition of the Standard and that it is updated whenever the Standard 
is amended or revised The number and date of the Standard should therefore be clearly identified. 
The use of material in print form or in computer sof&ware programs to be used commercially, with M without payment, or in commercial 
contracts is subject to the payment of a royalty. This policy may be varied by Standards Australia or Standards New Zealand at any time. 
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1 

Medical electrical equipment-Medical electron accelerators 

Part 2: 
Periodic function performance testing 

SECTION ONE - INTRODUCTION 

The guidelines given in this report are recommendations both to manufacturers and to USERS. 
They provide guidance to manufacturers on the needs of radiotherapists 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 Publication 601-1 (1977) is a general standard for the safety of medical electrical 
equipment*. It is supplemented by IEC Publication 601-2-1, a standard which lays down particular 
requirements for MEDICAL ELECTRON ACCELERATORS in the range of I MeV to 50 MeV, titled 
Section One: General; Section Two: Radiation safety for equipment; Section Three: Electrical and 
mechanical safety for equipment. In addition, IEC Publication 976 has been issued as a disclosure 
standard. It is a standard which standardizes methods of declaring the MEDICAL ELECTRON ACCEL- 
ERATOR 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 Publication 
976 as Appendix B. It is repeated herein as 2.1 , 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 2.2. 

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 Publication 976. 

3.1 contains a summary of suggested test methods for machine acceptance. These are consistent 
with the test methods of IEC Publication 976 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. 

3.2 contains a set of suggested acceptance (commissioning) test conditions. It should be empha- 
sized 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. ' 

~ 

* The second edition has been published in 1988. 
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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 expe- 
rience with the particular machine or machine type. A set of suggested periodic test methods is 
presented in 4.1 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 4.2. The manu- 
facturer may recommend different intervals or additional or different tests, depending on the 
special requirements of the MEDICAL ELECTRON ACCELERATOR in question. 

SECTION TWO - GENERAL, TYPE TESTS 

2.1 Format of Appendix B of the disclosure standard with suggested functional performance values 

Introduction 
The purpose of 2.1 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 Publication 976. USERS of MEDICAL ELECTRON ACCELER- 
ATORS 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 instal- 
lation and in periodic testing of performance during the working life of the machine. Manu- 
facturers may find it useful in declaring the functional performance values for their particular 
types of MEDICAL ELECTRON ACCELERATORS in response to IEC Publication 976. 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 Publication 976 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 Sub-committee 62C, a 
set of suggested values of functional performance was agreed upon with respect to the stan- 
dardized statements of IEC Publication 976. These suggested values are shown in parentheses 
for each relevant clause. For Clauses 6 and 7, 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. 

Tolerances are designated I where they represent permissible deviations in more than one 
direction from a desired point or value. The f 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. 

In addition to declaring functional performance values, for which this format is suitable, 
IEC Publication 976 also calls for the following other items to be provided in the ACCOM- 
PANYING DOCUMENTS: , 

COPYRIGHT 
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Clause Item 

3.6 Influencing quantities 
6.1.3.1 
6.2.4.1 

Isodose charts for X-RADIATION, information to the USER 

Isodose charts for ELECTRON RADIATION, information to the USER 

7.1.5.1 X-RAY FIELDS with WEDGE FILTER, information to the USER 

IEC Publication 601-2-1 also calls for certain information to be provided in the ACCOM- 
PANYING DOCUMENTS. 
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