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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee
HE/3, Medical Electrical Equipment as a Joint Standard.

This Particular Standard is identical with and has been reproduced from IEC 60601-2-1:1998 which
modifies and supplements the corresponding Clauses of IEC 60601-1:1988, Medical electrical
equipment, Part 1: General requirements for safety which has been adopted as AS/NZS 3200.1.0
hereinafter referred to as the General Standard.

The General Standard details electrical safety requirements for all types of medical electrical
equipment. A Particular Standard details additional safety requirements for a related group of
medical electrical devices. A Collateral Standard details additional safety requirements for a range

of devices within the scope of the General Standard which may not be related but share common
problems.

In the text of this Standard, the following print types are used:

(a) Requirements, compliance with which can be tested and definitions .
.................................................. in large roman type

(b) Explanations, advice, introductions, general statements, exceptions and references
...................................................... in smaller roman type

(c) Headings of sub-clauses and text specifications ....................... in italic type

(d) Terms used throughout the Standard, which have been defined in Clause 2 and which are also
intheindex . ....... ... ... . .. IN SMALL CAPITALS

Some pages of the original, which relate to IEC administrative matters, are also omitted from this
edition.

As this publication has been reproduced from an international Standard, the following modifications
apply:

(i)  its number does not appear on each page of text and its identity is shown on the cover and
title page.

(ii) the words this ‘Australian/New Zealand Standard’ should replace the words ‘this International
Standard’ wherever they appear.

(iii) substitute a full point for a comma when it appears as a decimal marker.

The references to international Standards should be replaced by references to the following
Australian or Joint Australian/New Zealand Standards:

Reference to International Standard or other Australian/New Zealand Standard

publication

IEC AS/NZS

60601-1 Medical electrical equipment— 3200 Medical electrical equipment—
Part 1: General requirements for 3200.1.0* Part 1.0 General requirements for
safety. Amendment 1, Amendment 2 safety—Parent Standard

60601-1-4 Medical electrical equipment— 3200.1.4 Part 1.4: General requirements for
Part 1: General requirements for safety —Collateral Standard:
safety, 4. Collateral Standard: Programmable electrical medical
Programmable electrical medical systems
systems

60788 Medical radiology — Terminology —

* This version includes both IEC amendments.
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IEC AS/NZS
61217 Radiotherapy equipment— 4495 Radiotherapy equipment—
Co-ordinates, movements and Coordinates, movements and scales
- scales

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the application of
. the annex to which they apply. A ‘normative’ annex is an integral part of a Standard, whereas an
‘informative’ annex is only for information and guidance.

© Copyright — STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND

Users of Standards are reminded that copyright subsists in all Standards Australia 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 from 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 10 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 creators 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 software programs to be used commercially, with or 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.

Documents

Document Sharing Hub

Full document details: AS NZS 3200.2.1-1999 scan


http://www.avadocuments.com/doc/as-nzs-3200-2-1-1999-scan
http://www.avadocuments.com/doc/as-nzs-3200-2-1-1999-scan

STD.SNZ AS/NZS 3200.2.3L-ENGL 1999 W 85831L9 009k545 &850 Wm
iv
CONTENTS
Page
INT RO DU CTION oo et ettt e e e e e e et e e e eaa e et e e eans viii
Clause
SECTION ONE - GENERAL
T 8Cope aNd OBJBCT .. oottt en e e 1
2  Terminology and definitions ..o e et 3
4  General requirements for testS ..c..ov i e 4
LS O -1 11 1o ¥ (1o o IS PP SPRPN 4
6 Identification, marking and documMENtS ........c.oiiiiii i 8
SECTION TWO - ENVIRONMENTAL CONDITIONS
10 ENVIronmental CoONGitiONS .c.oe. ettt ettt et e e e b et ae e e e vt anans 11
SECTION THREE - PROTECTION AGAINST ELECTRIC SHOCK HAZARDS
16 ENCLOSURES and PROTECTIVE COVERS .. ..uiiuieiiiiieiieiiieiiet st et aetstneetnstnsaesaeenseneensnnaens 11
18 Protective earthing, functional earthing and potential equalization.............................. 13
19 Continuous LEAKAGE CURRENTS and PATIENT AUXILIARY CURRENTS .......ceivnvvneerennennnnns 13
SECTION FOUR ~ PROTECTION AGAINST MECHANICAL HAZARDS
PR [V o o - L £ PO PITOPPPIN 14
27 Pneumatic and hydrauliC POWET ... ...... it e e et eerei e err e r e e et enennnenees 17
28 SUSPENTEA MASSES .euuiierrueiiietieeeetnieenieerirtieesttareserrtrant e atatan rtrnttatasasrmanseersaseesennnserans 17
SECTION FIVE — PROTECTION AGAINST HAZARDS
FROM UNWANTED OR EXCESSIVE RADIATION
i I 1= Vo 11N o Lo N PP 17
29 IONIZING RADIATION safety requiremMents.........ccooveiiieiiiieni e e 17
29.1 Protection against incorrect ABSORBED DOSE in the TREATMENT VOLUME........... 18
29.1.1 Monitoring and control of ABSORBED DOSE.........cceecvuurrererrererrreeracrennes 18
29.1.1.1  DOSE MONITORING SYSTEMS ...eevvmroeimiiieimieienesnsennenmannennes 18
29.1.1.2  RADIATION DETECTORS .. .oeitmiiiitineeeiitieseestesseenneseereenes 19
29.1.1.3 Selection and DISPLAY of DOSE MONITOR UNITS ................ 20
29.1.1.4  TERMINATION OF IRRADIATION by the DOSE MONITORING
SYSTEM - eiieei it eeit et ree st e ettt rat e et s tbeeansatsarserat s et iesnas 20
29.1.1.5  Monitoring of distribution of ABSORBED DOSE................... 21
20.1.2 CONTROLLING TIMER ... centeetiuiiinieiiaeeiaaestetieesns et esnsesnsssasenessasesnsainnses 22
29.1.3 ABSORBED DOSE RATE iuuuiitnirecenreitneerenieeiretarennrmrereseenssnseerntsnsersssessens 23
29.1.4 Selection and DISPLAY Of RADIATION TYPE ..cuieeirviriireeeienenrinenrenennennen 24
29.1.5 Selection and DISPLAY Of ENERGY ..vuciuiriirreieereiieeniiriencncrnenseaeaneenenses 25
Documents

Document Sharing Hub


http://www.avadocuments.com/doc/as-nzs-3200-2-1-1999-scan
http://www.avadocuments.com/doc/as-nzs-3200-2-1-1999-scan

STD.SNZ AS/NZS 3200.2.1-ENGL 1999 MR 8583169 009kS46 797 MW

Clause Page
29.1.6 Selection and DISPLAY of STATIONARY RADIOTHERAPY and
MOVING BEAM BADIOTHERAPY oueiiniitiinee e eeeettieeeaeaenn e e e ee e e e neennnns 25
29.1.7 RADIATION BEAM production and distribution systems ........................ 27
29.1.7.1 Selection and DISPLAY of TARGETS or other movable
RADIATION BEAM production devices .......cccoeeeeeniecnciiiniene 27
29.1.7.2 Selection and DISPLAY of FIELD FLATTENING and
BEAM SCATTERING FILTERS ceuuiiieiiieiieiiieereeetnsreneseensnnnnannens 27
29.1.7.3 RADIATION BEAM distribution systems not using
FIELD FLATTENING Or BEAM SCATTERING FILTERS ....0vcvvvnennnne, 28
29.1.8 Selection and DISPLAY Of WEDGE FILTERS ..uiiciiiieiiiirieiieeinieneemeneneennes 29
29.1.9 ELECTRON BEAM APPLICATORS and trays for RADIATION BEAM
MOdifying deVICES .....c.ccoiiiiiiiiiiiiiicii e 30
29.1.10  CONIrol Of EQUIPMENT USE....ccvveeererreeanereeasaeaaeaasaseeesessssnesesessseannes 31
29.1.11  Starting conditionS ......coceiiiiiiiiii e 32
29.1.12 INTERRUPTION OF IRRADIATION ..ovuirerenneeiiiiiiiiiiniencenienerasnraraennaenans 32
29.1.13 TERMINATION OF IRRADIATION . ....couiitiiiiieiiririieeieeereernsenesnnearenaeenans 33
29.1.14 Abnormal TERMINATION OF IRRADIATION ....ccovvrviininnienineniiiininiieneen, 33
29.1.15 PROGRAMMABLE ELECTRONIC SUBSYSTEMS .....covuniiiiniiiiiiiiniienneeiiaan, 34
29.2 Protection against STRAY RADIATION in the RADIATION FIELD ......c.cccieiienerinnanenienns 35
29.2.1 STRAY X-RADIATION during ELECTRON IRRADIATION ........cccviiinnninnininnn. 35
29.2.2 RELATIVE SURFACE DOSE during X-IRRADIATION ....c..ucirieiimncrrranerrnennnns 35
29.2.3 STRAY NEUTRON RADIATION .ievverereenrenerinrnneenrreensesanrnnseensennseasnsesnesees 36
29.3 Protection against RADIATION in the PATIENT plane outside the RADIATION FIELD . 36
29.3.1 LEAKAGE RADIATION through BEAM LIMITING DEVICES .........ococuiiunnnnnn. 36
29.3.1.1 X-RADIATION . ooiiniieitiae e e eie et e eteerrae st s et s e rn s e aearaaaes 37
29.3.1.2 ELECTRON RADIATION tuttuieeniniaeriatietaenrnaersnaensneanaeanranses 38
29.3.2 LEAKAGE RADIATION (excluding NEUTRONS) outside the area M........... 39
29.3.3 LEAKAGE NEUTRON RADIATION outside the area M.........cccooeeeieenieennnee. 40
29.3.4 LEAKAGE RADIATION under fault conditions........c.ccoorviiiiiiiiiininnee. 41
29.4 RADIATION safety for PATIENTS and others.......c.ccoeeviiiciiiiiiic, 41
29.41 LEAKAGE X-RADIATION outside the PATIENT plane.........cccoecvvenennrennnene. 41
29.4.2 LEAKAGE NEUTRON RADIATION outside the PATIENT plane.................... 42
29.4.3 Emission of IONIZING RADIATION after TERMINATION OF IRRADIATION
due to INDUCED RADIOACTIVITY .uuiniiniiiieiiiieiieirereeeeanaennemeeenancmneenenns 42
29.4.4 Retractable RADIATION BEAM Shi€l0 ......oeoiie e ren e 43
29.45 Adventitious IONIZING RADIATION L..iuiiiiiierianecmcarrnrre e cmeraentnenrnenanas 43
36 ELECTROMAGNETIC COMPATIBILITY .ouuiniiiiiiiiieirsien s eeneansrencneenaernesvtneenaeimensessssnsasninnesines 44
SECTION SIX — PROTECTION AGAINST HAZARDS OF IGNITION
OF FLAMMABLE ANAESTHETIC MIXTURES
Documents

_Full document details: AS NZS 3200.2.1-1999 scan


http://www.avadocuments.com/doc/as-nzs-3200-2-1-1999-scan
http://www.avadocuments.com/doc/as-nzs-3200-2-1-1999-scan

STD.SNZ AS/NZS 3200.2.1-ENGL 1999 B 85831kLS 0096547 L2l ME

Vi

SECTION NINE — ABNORMAL OPERATION AND FAULT CONDITIONS;
ENVIRONMENTAL TESTS

Clause Page
52 Abnormal operation and fault conditions............ccooooiiiii 45

SECTION TEN — CONSTRUCTIONAL REQUIREMENTS

57 MAINS PARTS, components and 1ayout.........ooooiiiiiiiiii e 45
Appendix L (normative) References - Publications mentioned in this standard ............... 55
Annex AA (informative) Terminology — Index of defined terms........ccc..coevieiiiiiniiiininnn. 56
Annex BB (informative) Bibliography .......coeveiiieiiiceieiiie i e 59
Figure 101 — Limits of STRAY X-RADIATION during ELECTRON IRRADIATION (29.2.1) .............. 47
Figure 102 — Limits of RELATIVE SURFACE DOSE during X-IRRADIATION (29.2.2) ........cecceeeeee, 48
Figure 103 — Elevation view — Application of LEAKAGE RADIATION requirements

(29.3 @NU 20.4) ..ot et et e e e e et e e e eabe et e ana e trate e aanans 49
Figure 104 —~ 24 measurement points for averaging LEAKAGE RADIATION during

X-1RRADIATION (29.3.1.1) (oo e e e s 50
Figure 105 — Limits of LEAKAGE RADIATION through the BEAM LIMITING DEVICES

during ELECTRON IRRADIATION (29.3.1.2) 1ottt e st e e e en e 51
Figure 106 — Measurement points for averaging LEAKAGE RADIATION during

ELECTRON {RRADIATION (29.3.1.2) it e e ra s crs e e 52
Figure 107 — 24 measurement points for averaging LEAKAGE RADIATION

OULSIAE BrEa M (20.3.2) ..u ittt ee e e e et e et e e e aaa b e e e s s e e e rusaesanannnsanensans 53
Figure 108 — EQUIPMENT movements and SCaleS ........cccciiviiiiiiiiiiiiiiiiiiiiiiieni e, 54

Table 101 — Data required in the technical description to support clause 29 SITE TEST
(oo ] 431 o] 1= T oot - 1O T PPN 7

Table 102 — Clauses and subclauses in this Particular Standard that require
the provision of information in the ACCOMPANYING DOCUMENTS, INSTRUCTIONS FOR USE

and the technical desCriPtion. ... oovi it 12

Table 103 — Limits of STRAY X-RADIATION during ELECTRON IRRADIATION ......ccvviviuninnrraeiann 35

Table 104 — Limits of RELATIVE SURFACE DOSE during X-IRRADIATION ........couviviiinriiennenennen. 36
Documents

Document Sharing Hub

~ Full document details: AS NZS 3200.2.1-1999 scan


http://www.avadocuments.com/doc/as-nzs-3200-2-1-1999-scan
http://www.avadocuments.com/doc/as-nzs-3200-2-1-1999-scan

STD.SNZ AS/NZS 3200.2.1L-ENGL 1999 mH 858319 0096548 56T HH

vii

INTRODUCTION

The use of ELECTRON ACCELERATORS for RADIOTHERAPY purposes may expose PATIENTS to
danger if the EQUIPMENT fails to deliver the required dose to the PATIENT, or if the EQUIPMENT
design does not satisfy standards of electrical and mechanical safety. The EQUIPMENT may also
cause danger to persons in the vicinity if the EQUIPMENT itself fails to contain the RADIATION
adequately and/or if there are inadequacies in the design of the TREATMENT ROOM.

This Particular Standard establishes requirements to be complied with by MANUFACTURERS in
the design and construction of ELECTRON ACCELERATORS for use in RADIOTHERAPY; it does not
attempt to define their optimum performance requirements. Its purpose is to identify those
features of design that are regarded, at the present time, as essential for the safe operation of
such EQUIPMENT; it places limits on the degradation of EQUIPMENT performance beyond which it
can be presumed that a fault condition exists and where an INTERLOCK then operates to prevent
continued operation of the EQUIPMENT.

Clause 29 contains limits beyond which INTERLOCKS prevent, INTERRUPT oOr TERMINATE
IRRADIATION in order to avoid an unsafe condition. TYPE TESTS that are performed by the
MANUFACTURER, and/or SITE TESTS, which are not necessarily performed by the MANUFACTURER,
are SPECIFIED for each requirement.

It should be understood that, before installation, a MANUFACTURER can provide a compliance
certificate relating only to TYPE TESTS. Data available from SITE TESTS should be incorporated in
the ACCOMPANYING DOCUMENTS, in the form of a SITE TEST report, by those who test the
EQUIPMENT at installation.
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AUSTRALIAN/NEW ZEALAND STANDARD

Medical electrical equipment

Part 2.1:
Particular requirements for safety—Electron accelerators in the range
1 MeV to 50 MeV

SECTION ONE - GENERAL
The clauses and subclauses of this section of the General Standard apply, except as follows:
1 Scope and object
1.1 Scope
Addition:

This Particular Standard, with the inclusion of TYPE TESTS and SITE TESTS, applies respectively
to the manufacture and some installation" aspects of ELECTRON ACCELERATORS

— intended for RADIOTHERAPY in human medical practice, including those in which the
selection and DISPLAY of operating parameters can be controlled automaticaily by
PROGRAMMABLE ELECTRONIC SUBSYSTEMS (PESS),

— that, under NORMAL CONDITIONS (NC) and in NORMAL USE, deliver a RADIATION BEAM of
X-RADIATION and/or ELECTRON RADIATION having

e NOMINAL ENERGY in the range 1 MeV to 50 MeV,

e maximum ABSORBED DOSE”

the RADIATION SOURCE,

RATES between 0,001 Gy x s™' and 1 Gy x s~! at 1 m from

e NORMAL TREATMENT DISTANCES (NTDs) between 0,5 m and 2 m from the RADIATION
SOURCE,

and
— intended to be

o for NORMAL USE, operated under the authority of appropriately licensed or QUALIFIED
PERSONS by OPERATORS having the required skills for a particular medical application,
for particular specified clinical purposes, e.g. STATIONARY RADIOTHERAPY Or MOVING BEAM
RADIOTHERAPY,

e maintained in accordance with the recommendations given in the INSTRUCTIONS FOR
USE,

s subject to regular quality assurance performance and calibration checks by a QUALIFIED
PERSON,

e used within the environmental and electrical supply conditions SPECIFIED in the technical
description.

Y In this Particular Standard, all references to installation refer to installation in the USER's premises.

2 gee ICRP 33 (128) — (134) and (144) - (158).
3 In this Particular Standard, all references to ABSORBED DOSE refer to ABSORBED DOSE in water.

COPYRIGHT
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1.2 Object
Addition:

This Particular Standard establishes requirements to ensure the I0NIZING RADIATION safety and
enhanced electrical and mechanical safety of ELECTRON ACCELERATORS, and specifies tests to
check compliance with those requirements.

NOTE - The adoption of this standard helps to ensure that the EQUIPMENT

e maintains PATIENT safety during EQUIPMENT movements and failure of the SUPPLY MAINS,

e delivers the pre-selected RADIATION TYPE, NOMINAL ENERGY, and ABSORBED DOSE,

e delivers the RADIATION in accordance with the pre-selected relationship of the RADIATION BEAM to the PATIENT, by

utilizing STATIONARY RADIOTHERAPY, MOVING BEAM RADIOTHERAPY, RADIATION BEAM modifying devices, etc., without
causing unnecessary risk to the PATIENT, the OPERATOR, other persons or the environment.

1.3 Particular Standards
Additional subclauses:

1.3.101 Relationship to other standards and documents

NOTE - See Appendix L for normative references.

1.3.102 IEC 60601-1

The requirements of this Particular Standard take priority over those of all other standards; it is
to be read in conjunction with IEC 60601-1:1988, Medical electrical equipment — Part 1:
General requirements for safety with its amendments 1 (1991) and 2 (1995) — hereinafter
referred to as the General Standard — which it amends and supplements. As in the General
Standard, the requirements are followed by compliance tests.

Where there is no corresponding section, clause or subciause in this Particular Standard, the
section, clause or subciause of the General Standard, although possibly not relevant, applies
without modification. Where it is intended that any part of the General Standard, although
possibly relevant, is not to be applied, a statement to that effect is given in this Particular
Standard. Unless otherwise stated, all clauses of the General Standard shall apply. The term
"this Standard” is used throughout to refer to the General Standard and this Particular Standard
taken together.

The numbering of sections, clauses and subclauses of this Particular Standard corresponds to
that of the General Standard. The changes to the text of the General and Collateral Standards
are SPECIFIED by the use of the following words:

"Replacement" means that the clause or subclause of the General Standard is replaced
completely by the text of this Particular Standard;

— "Addition" means that the text of this Particular Standard is additional to the requirements
of the General Standard;

- "Amendment" means that the clause or subclause of the General Standard is amended as
indicated by the text of this Particular Standard.

Subclauses, figures or tables that are additional to those of the General Standard are
numbered starting from 101: additional annexes are lettered AA, BB, etc., and additional items
aa), bb), etc.

COPYRIGHT Documents

_Full document details: AS NZS 3200.2.1-1999 scan


http://www.avadocuments.com/doc/as-nzs-3200-2-1-1999-scan
http://www.avadocuments.com/doc/as-nzs-3200-2-1-1999-scan

STD.SNZ AS/NZS 3200.2.1-ENGL 1999 MM 85831b9 009551 OS54 W

1.3.103 IEC 61217

This standard gives guidance on the designation of EQUIPMENT movements, the marking of
scales, their zero positions and the direction of movement with increasing value (see 6.3.101).

1.5 Collateral Standards

Additional subclauses:

1.5.101 IEC 60601-1-1

This Collateral Standard does not apply.
1.5.102 [EC 60601-1-2

ELECTROMAGNETIC COMPATIBILITY — Requirements and tests; see clause 36.

NOTE - IEC 60601-1-2 applies to MEDICAL ELECTRICAL EQUIPMENT and ITE (INFORMATION TECHNOLOGY EQUIPMENT}
used in medical applications. ELECTRON ACCELERATORS and their integral iTE are not excluded from compliance with
IEC 60601-1-2; it has not been possible at this date to determine fully whether further amendments to its
requirements or tests will need to be made in addition to those given in clause 36 of this Particular Standard.

1.5.103 IEC 60601-1-3
This Collateral Standard does not apply.
1.5.104 IEC 60601-1-4

PROGRAMMABLE ELECTRONIC SUBSYSTEMS (PESS) — Requirements and tests: see 29.1.156 and
52.1b).

2 Terminology and definitions
2.1 EAQUIPMENT parts, auxiliaries and ACCESSORIES

Addition:
NOTE - Annex AA lists defined terms alphabetically with their source reference.

Additional definitions:

2.1.101

CONTROLLING TIMER

device to measure the time during which 1RRADIATION occurs and, if a predetermined time is
reached, TO TERMINATE IRRADIATION

2.1.102
ELECTRON BEAM APPLICATOR
BEAM LIMITING DEVICE for ELECTRON RADIATION BEAMS

2.1.103
GANTRY
that part of the EQUIPMENT supporting the RADIATION HEAD

COPYRIGHT
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2.1.104

GEOMETRICAL RADIATION FIELD

geometrical projection of the distal end of the BEAM LIMITING DEVICE on a plane orthogonal to
the REFERENCE AXIS, as seen from the centre of the front surface of the TARGET/ELECTRON
RADIATION window. The GEOMETRICAL RADIATION FIELD may be defined at any distance from the
front surface of the TARGET for X-RADIATION, or from the ELECTRON RADIATION window for
ELECTRON RADIATION

2.1.105

HARD-WIRED

term used where the features of a system can be modified only by physically removing and
re-routing wires

2.1.106

INTERRUPTION OF IRRADIATION / TO INTERRUPT IRRADIATION

stopping of/to stop IRRADIATION and movements with the possibility of continuing without
reselecting operating conditions

2.1.107

MOVING BEAM RADIOTHERAPY

RADIOTHERAPY with any planned displacement of the RADIATION FIELD or PATIENT relative to each
other or with any planned change of ABSORBED DOSE distribution

2.1.108

NOMINAL ENERGY (hereinafter referred to as ENERGY)

a) for ELECTRON RADIATION, ENERGY stated by the MANUFACTURER to characterize the RADIATION
BEAM. This ENERGY is approximately equal to the most probable energy at the surface of the
measuring PHANTOM, E; o (See ICRU Report 35: Section 3.3; Energy, Eyq )

b) for X-RADIATION, the ENERGY stated by the MANUFACTURER to characterize the RADIATION
BEAM

2.1.109

NORMAL TREATMENT DISTANCE (abbreviation: NTD)

a) for ELECTRON IRRADIATION, SPECIFIED distance measured along the REFERENCE AXIS from the
ELECTRON RADIATION window to the distal end of the ELECTRON BEAM APPLICATOR or {0 a
SPECIFIED plane

b) for X-IRRADIATION, SPECIFIED distance measured along the REFERENCE AXiS from the front
surface of the TARGET to the ISOCENTRE or, for EQUIPMENT without an ISOCENTRE, {0 a
SPECIFIED plane

2.1.110

PASSWORD

for EQUIPMENT under the control of a PROGRAMMABLE ELECTRONIC SUBSYSTEM (PESS), sequence
of keystrokes that permits OPERATOR access for NORMAL USE or to reset INTERLOCKS and, with a
different sequence of keystrokes, permits access for adjustment and maintenance

21.111
PATIENT SUPPORT
the assembly of EQUIPMENT that supports the PATIENT
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2.1.112

PRIMARY/SECONDARY DOSE MONITORING COMBINATION

utilization of two DOSE MONITORING SYSTEMS where one is arranged to be the PRIMARY and the
other the SECONDARY DOSE MONITORING SYSTEM

21.113

QUALIFIED PERSON

person recognised by a competent authority as having the requisite knowledge and training to
perform particular duties

21.114

RADIATION TYPE

nature of the waves or corpuscles comprising the RADIATION, e.g. whether the RADIATION is
X-RADIATION or ELECTRON RADIATION

2.1.115

REDUNDANT DOSE MONITORING COMBINATION

utilization of two DOSE MONITORING SYSTEMS where both systems are arranged to TERMINATE
IRRADIATION according to the pre-selected number of DOSE MONITOR UNITS

2.1.116

RELATIVE SURFACE DOSE

ratio of the ABSORBED DOSE on the REFERENCE AXIS, at the depth of 0,5 mm, to the maximum
ABSORBED DOSE on the REFERENCE AXIS, both measured in a PHANTOM with its surface at a
SPECIFIED distance

2.1.117

SITE TEST

after installation, test of an individual device or EQUIPMENT to establish compliance with
SPECIFIED criteria

2.1.118

TERMINATION OF IRRADIATION / TO TERMINATE IRRADIATION

stopping of/to stop IRRADIATION and movements, with no possibility of restarting without the
reselection of all operating conditions (i.e. returning / to return to the PREPARATORY STATE)

NOTE - Events that TEAMINATE IRRADIATION and stop movements inciude the following events
e when the pre-selected value of DOSE MONITOR UNITS is reached,

o when the pre-selected value of elapsed time is reached,

e adeliberate manual act,

e the operation of an INTERLOCK,

e in MOVING BEAM RADIOTHERAPY, when the pre-selected value of an angular or linear dimension is exceeded.

2.1.119
TRANSMISSION DETECTOR
RADIATION DETECTOR through which the RADIATION BEAM passes

2.1.120

TYPE TEST

for a particular design of device or EQUIPMENT, test by the MANUFACTURER to establish
compliance with SPECIFIED criteria
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4 General requirements for tests

4.1 Tests
Additional subclause:
4.1.101 Test grades

Three grades of TYPE TEST and two of SITE TEST procedures are SPECIFIED in clause 29 of this
Particular Standard. Their requirements are as follows:

e TYPE TEST grade A: An analysis of EQUIPMENT design, as related to the SPECIFIED RADIATION
safety provisions, which shall result in a statement included in the technical description,
regarding the working principles or constructional means by which the requirement is
fulfilied.

e TYPE TEST / SITE TEST grade B: Visual inspection or functional test or measurement of the
EQUIPMENT. The test shall be in accordance with the procedure SPECIFIED In this Particular
Standard and shall be based on operating states, including fault condition states, which are
achievable only without interference with the circuitry or construction of the EQUIPMENT.

e TYPE TEST / SITE TEST grade C: Functional test or measurement of the EQUIPMENT. The test
shall be in accordance with the principle SPECIFIED in this Particular Standard. The SITE
TEST procedure shall be included in the technical description. When the procedure involves
operating states that require interference with circuifry or the construction of the
EQUIPMENT, the test should be performed by, or under the direct supervision of, the
MANUFACTURER or his agent.

5 Classification
Replacement:

EQuUIPMENT and its APPLIED PARTS shall be classified by marking and/or identification as
described in clause 6. This includes:

5.1 According to the type of protection against electric shock:
— CLASS | EQUIPMENT.

5.2 According to the degree of protection against electric shock:
—~ TYPE B APPLIED PARTS.

5.3 According to the degree of protection against ingress of water detailed in IEC 60529
(see 6.11)) ‘

— IPX0, unless otherwise SPECIFIED.

5.4 According to the method(s) of sterilization or disinfection recommended in the
INSTRUCTIONS FOR USE.

5.5 According to the degree of safety of application in the presence of a FLAMMABLE
ANAESTHETIC MIXTURE WITH AIR, OT WITH OXYGEN OR NITROUS OXIDE:

— EQUIPMENT not suitable for use in the presence of a FLAMMABLE ANAESTHETIC MIXTURE WITH
AIR Or WITH OXYGEN OR NITROUS OXIDE.

5.6 According to the mode of operation:

— CONTINUOUS OPERATION WITH INTERMITTENT LOADING, unless otherwise SPECIFIED.
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7
Addition:
Table 101 — Data required in the technical description to support
clause 29 siTE TEST compliance
Compliance |Statement regarding |Details of, and results |Details of, and results| SPpecIFiC procedures
subclause |data from TyPE TESTS| from, TYPE TESTS from, TYPE TESTS and test conditions
grade A grade B grade C for SITE TESTS grade C
29.1.1.1 b)d) e) d) a)b)c)
29.1.1.2 a)b) b)c) b)
29.1.1.3 de)f)
29.1.1.4 alb)c) b)c)
29.1.1.5 a) b)
29.1.2 a)b)c) b)c)
29.1.3 b)c)d)e) b)c)d)e)
29.1.4 ajb)jc)d)e)f g)
29.1.5 e) e)
29.1.6 e)h f)g) e)fig)h
29.1.7.1 d)
29.1.7.2 d)
29.1.7.3.1 t 1
29.1.7.3.2 d)
29.1.9 b)
29.1.10 e)
29.1.11 +
29.1.12 a)c)
29.1.13 a)
29.1.14 a)b) a)b)
29.1.15 t 1
29.2.1 1
29.2.2 1
29.2.3 i
29.3.1.1 a)bjc)d)
29.3.1.2 c) a)1),a)2),b) c)
29.3.2 + t
29.3.3 T
29.3.4 1 t «ors|t
29.4.1 a)b)
29.4.2 1
29.4.3 b) a)
29.4.4 t
29.4.5 t
NOTE - t denotes requirement of subclause having no other specific identification.
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6 Identification, marking and documents
6.1 Marking on the outside of EQUIPMENT or EQUIPMENT parts
d) Minimum requirements for marking on EQUIPMENT and on interchangeable parts

Addition:

The dimensions of the GEOMETRICAL RADIATION FIELD at NTD and the distance from the distal
end to NTD shall be clearly legible on the outside of all interchangeable and non-adjustable
BLDs and ELECTRON BEAM APPLICATORS.

Each manually interchangeable WEDGE FILTER shall be clearly marked to establish its
identity.

z) Removable protective means
Addition:
Where the requirements of this item are wholly or partly met by the nature of the

installation, compliance at instaliation should be checked by inspection; the results should
be included in the SITE TEST report.

6.2 Marking on the inside of EQUIPMENT or EQUIPMENT parts

Addition:

aa) Removal of the covers of the RADIATION HEAD shall expose symbol 14 of table D.1 of the
General Standard, indicating "Attention, consult ACCOMPANYING DOCUMENTS".

6.3 Marking of controls and instruments
Additional subclause:

6.3.101 Provision of scales and indications for moving parts

The following shall be provided:

a) a mechanical scale or a numerical indication for each available movement;
b) a LIGHT FIELD, with an indication of the position of the REFERENCE AXIS;

c) a scale or numerical indication of the distance along the REFERENCE AXIS from the front
surface of the RADIATION SOURCE to the surface of the PATIENT (RADIATION SOURCE TO SKIN
DISTANCE).

The designation, direction of increasing vaiue and zero position of all movements shall comply
with IEC 61217 (see figure 108).

Compliance is checked by inspection.
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6.7 Indicator lights and push-buttons
a) Colours of indicator lights

Addition:

Where indicator lights are used on the TREATMENT CONTROL PANEL (TCP) or other control panels,
the colours of the lights shall accord with the following:

e RADIATION BEAM "ON" ¢ oneiiieiiieriemriinn s e reeeecnen e s aera e s em s e ma s eeranes yeliow
@ READY STATE .oituiniiiiuiieieirinneertusseseatnnssserenssetesenaneseenasenaeersnenanerenaereenss green
e urgent action required in response to an uniniended state of operation.. red

®  PREPARATORY STATE .. oiiiiiiiiiniiiiieitiuertnureaerasernnaesieistrnartstsastrensnsssasrmenses other colour

Light emitting diodes (LEDs) are not considered to be indicator lights when

- on any one TCP, all indications for which no particular colour is required are given by LEDs
of the same colour, and

— the indications for which particular colours are required are clearly distinguishable.
6.8 ACCOMPANYING DOCUMENTS

6.8.1 General

Addition:
NOTE - The INSTRUCTIONS FOR USE and technical description form part of the ACCOMPANYING DOCUMENTS. With the
exception of data required in the technical description to support clause 29 SITE TEST compliance, which are set out

in table 101, clauses and subclauses in this Particular Standard that require the provision of information in the
ACCOMPANYING DOCUMENTS, INSTRUCTIONS FOR USE and technical description are given in table 102.

6.8.2 INSTRUCTIONS FOR USE
a) General information

Addition:

— INSTRUCTIONS FOR USE shall contain

e an explanation of the function of all INTERLOCKS and other RADIATION safety devices,
s instructions for checking their correct operation,
e a recommendation of the frequency with which such checks should be made,

4 In the TREATMENT ROOM or at other locations, these states may require urgent action or caution; different

colours, in accordance with table 3 of the General Standard, may therefore be used in such locations.
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» the recommended inspection or replacement intervais for any parts having a safety
function that are subject to impairment caused, during the NORMAL USE of the
EQUIPMENT, by the effects of IONIZING RADIATION on the dielectric and/or mechanical
strength of those parts.

i) Environmental protection
Addition:

NOTE - The USER's RADIOLOGICAL PROTECTION adviser is, generally, the person responsible for the identification and
disposal of material that may exhibit RADIOACTIVITY.

To assist the USER's RADIOLOGICAL PROTECTION adviser, the following data shall be provided:

— ENERGIES and corresponding maximum ABSORBED DOSE RATES at NTD under conditions of
NORMAL USE for

o X-RADIATION (with and without any ADDED FILTER if NORMAL USE is possibie in both these
states), and

e ELECTRON RADIATION;

dimensioned shape of the maximum GEOMETRICAL RADIATION FIELDS at NTD for X-RADIATION
and ELECTRON RADIATION;

— location(s), referenced to accessible points on the RADIATION HEAD, of:
e the front surface of the TARGET, and
e the ELECTRON BEAM RADIATION window;

— available directions of the RADIATION BEAM,;

— if a RADIATION BEAM shield is incorporated, its transmission factor at each X-RADIATION
ENERGY,;

— guidance and precautions regarding the identification, handling and disposal of EQUIPMENT
or EQUIPMENT parts that may exhibit RADIOACTIVITY.

6.8.3 Technical description

a) General

Addition:

— full details of the environmental conditions and power supply required for NORMAL USE.
Additional items:

aa) SITE TEST information

The technical description shall contain the following:

— statements resulting from TYPE TESTS grade A;
— details of, and results from, TYPE TESTS grades B and C;

- SPECIFIC procedures and test conditions for SITE TESTS grade C;
NOTE 1 - See table 101 for clause 29 SITE TEST compliance data requirements.
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-~ instructions on how to generate a described fault condition or, if not practicable, how to
generate a test signal as close as practicable to the source of the signal that would have
generated it, with a statement confirming that the test signal simulates the one that would
be produced in a particular fault condition;

NOTE - In some cases, one test signal may simulate more than one fauit condition.

— instructions on how to reset the EQUIPMENT to the NORMAL USE condition after the
completion of the SITE TESTS and how to verify this condition.

NOTE 2 - The person responsible for the SITE TESTS should record the results in a report which will then form part
of the ACCOMPANYING DOCUMENTS; in addition, the SITE TEST report should contain at least the following:

e« name and address of USER site;

e MODEL OR TYPE REFERENGE (type number) and SERIAL NUMBER of the EQUIPMENT;

e name, status and employment address of all personnel taking part in the tests, and dates of their participation;
e environmental and power supply conditions;

e the actual conditions, when test conditions, procedures or devices differ from those given by the MANUFACTURER,
or where the information cannot be derived from this Particular Standard.

Compliance is checked by inspection of the technical description.

SECTION TWO - ENVIRONMENTAL CONDITIONS

The clauses and subclauses of this section of the General Standard apply, except as follows:
10 Environmental conditions

Addition:

NOTE - See 1.1, third dash, fourth bullet, and 6.8.3 a): Addition.
10.2.2 Power supply
a) EQUIPMENT shall be suitable for a power supply having:

Amendment.

Amend second dash to read as follows:
- a sufficiently low internal impedance to prevent voltage fluctuations between the on-load
and off-load steady states exceeding +5 %.

SECTION THREE — PROTECTION AGAINST ELECTRIC SHOCK HAZARDS

The clauses and subclauses of this section of the General Standard apply, except as follows:

16 ENCLOSURES and PROTECTIVE COVERS

Additional item:

aa) Where the requirements of this clause are wholly or partly met by the nature of the
installation, compliance test methods shall be SPECIFIED in the ACCOMPANYING
DOCUMENTS.
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Compliance at installation should be checked by inspection and tests; the results should be
included in the SITE TEST report (see also 57.1 a)).

Addition:

Table 102 -~ Clauses and subclauses in this Particular Standard that require
the provision of information in the ACCOMPANYING DOCUMENTS,
INSTRUCTIONS FOR USE and the technical description

NOTE - The check reference is given as an aid for checking the availability of compliance documentation.

Check ACCOMPANYING DOCUMENTS INSTRUCTIONS FOR USE Technical description
reference
1 1.1
2 1.1
3 4.1.101
4 5.4
5 6.1 d) via IEC 60601-1: 6.8.1/
6.1d)
6 6.2 aa)
7 6.8/6.8.1 (Note)
8 6.8.2 a), j)
9 6.8.3 a), aa)
10 16 aa)
11:1,2, 4 22.4.1 a)1), a)2) 22.4.1 a) 4)
12 22.4.2 )
13 2243 ¢)
14 22.7.101
15 28.101 b)
16 29 (see tabie 101)
17 29.1.1.1 ¢) (Note)
18 29.1.1.1 d}
19 29.1.2 b)
20: b, c, e 29.1.3 b), c), e).
21 29.1.4 f) (Note)
22 29.1.5 d)
23 29.1.7.3.1
24 29.1.10 8)
25.a, ¢ 29.1.12 a), ¢)
26 28.1.13 a)
27 29.1.14 a)
28 29.1.15 1)
29 29.4.1 b)
30 29.43b)
31 36
32 521 b)
33 57.1 a)
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