AS/NZS 3200.2.44:2005
IEC 60601-2-44, Ed. 2.1(2002)

G002:¥¥'2°002€ SZN/SV

Australian/New Zealand Standard™

Medical electrical equipment

Part 2.44: Particular requirements for
safety—X-ray equipment for computed
tomography

% ) b

STAN/lﬁRDS\/ STANDARDS

NEW ZEALAND

‘ aaaaaaaaaaaaaaaaaa
\

\

Accessed by MONASH UNIVERSITY LIBRARY on 16 Jun 2015 (Document currency not guaranteed when printed)

Documents

Document Sharing Hub

Full document details: AS NZS 3200.2.44-2005


http://www.avadocuments.com/doc/as-nzs-3200-2-44-2005
http://www.avadocuments.com/doc/as-nzs-3200-2-44-2005

AS/NZS 3200.2.44:2005

This Joint Australian/New Zealand Standard was prepared by Joint Technical
Committee HE-008, Diagnostic lonizing Imaging Equipment. It was approved on
behalf of the Council of Standards Australia on 10 August 2005 and on behalf of
the Council of Standards New Zealand on 26 August 2005.

This Standard was published on 29 September 2005.

The following are represented on Committee HE-008:

Australasian College of Physical Scientists and Engineers in Medicine
Australian Dental Association

Australian Diagnostic Manufacturers Association

Australian Institute of Radiography

Australian Radiation Protection and Nuclear Safety Agency
Australian and New Zealand Society of Nuclear Medicine
Department of Defence (Australia)

Department of Human Services, Victoria

Ministry of Economic Development, New Zealand

NSW Department of Commerce

National Radiation Laboratory, New Zealand

Queensland Health

The Royal Australian and New Zealand College of Radiologists
United Dental Hospital of Sydney

Keeping Standards up-to-date

Standards are living documents which reflect progress in science, technology and
systems. To maintain their currency, all Standards are periodically reviewed, and
new editions are published. Between editions, amendments may be issued.
Standards may also be withdrawn. It is important that readers assure themselves
they are using a current Standard, which should include any amendments which
may have been published since the Standard was purchased.

Detailed information about joint Australian/New Zealand Standards can be found by
visiting the Standards Web Shop at www.standards.com.au or Standards New
Zealand web site at www.standards.co.nz and looking up the relevant Standard in
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Zealand offer a number of update options. For information about these services,
users should contact their respective national Standards organization.

We also welcome suggestions for improvement in our Standards, and especially
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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee
HE-008, Diagnostic lonizing Imaging Equipment, to supersede AS/NZS 3200.2.44:2000,
Medical electrical equipment, Part 2.44: Particular requirements for safety—X-ray equipment
for computed tomography.

The objective of this Standard is to adopt the 2002 edition of IEC 60601-2-44, which
incorporates its first Amendment (2002). A vertical line in the margin indicates where the base
publication has been modified by Amendment 1.

This Particular Standard has been reproduced from, and is identical to, IEC 60601-2-44,
Ed. 2.1(2002), Medical electrical equipment, Part 2.44: Particular requirements for the safety of
X-ray equipment for computed tomography, 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 3200.1.0:1998, Medical electrical equipment, Part
1.0: General requirements for safety—Parent Standard and is hereinafter referred to as the
General Standard. The requirements of a Particular Standard take priority, where appropriate,
over those of the General Standard.

The General Standard details electrical safety requirements for the design and manufacture of
medical electrical equipment which makes physical or electrical contact with the patient. 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.

It is recommended that, to interpret a Particular Standard or a Collateral Standard, a copy of the
General Standard should be readily available.

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, notes, general statements and exceptions....................... in smaller roman type
(c) Test specifications and headings of sub-clauses .............oeeevuiiiiiiiiiiiiiiiiiiieieeeee, in italic type

(d) Terms defined in Clause 2 of the General Standard or this Particular Standard
.................................................................................................................. IN SMALL CAPITALS

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 only on the
cover and title page.

(ii))  The substitution of a full point (.) for a comma (,) where it appears as a decimal marker.

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

Some pages of the original, which relate to IEC administrative matters, do not appear in this
version.

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the
application of the annex or appendix to which they apply. A ‘normative’ annex or appendix is
an integral part of a Standard, whereas an ‘informative’ annex or appendix is for information
and guidance only.
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References to international Standards should be replaced by reference to the following
Australian or Joint Australian/New Zealand Standards:

Reference to International Standard or

other publication
IEC
60601 Medical electrical equipment

60601-1

60601-1-2

60601-1-3

Part 1: General requirements for
safety

Part 1-2: General requirements for
safety—Collateral Standard:
Electromagnetic compatibility—
Requirements and tests

Part 1-3: General requirements for
safety—Collateral Standard: General
requirements for radiation protection
in diagnostic X-ray equipment

60601-2-28 Part 2-28: Particular requirements

for the safety of X-ray source
assemblies and X-ray tube
assemblies for medical diagnosis

60601-2-32 Part 2-32: Particular requirements

60664

60664-1

60788

ISO
2092

for the safety of associated
equipment of X-ray equipment
Insulation coordination for
equipment within low-voltage
systems

Part 1: Principles, requirements and
tests

Medical radiology—Terminology

Light metals and their alloys—Code
of designation based on chemical
symbols
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AUSTRALIAN/NEW ZEALAND STANDARD

Medical electrical equipment

Part 2.44:
Particular requirements for safety—X-ray equipment for computed
tomography

SECTION 1: GENERAL

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

1 Scope and object
This clause of the General Standard applies except as follows:

1.1 Scope
Addition:

This Particular Standard applies to X-RAY EQUIPMENT for COMPUTED TOMOGRAPHY (CT
SCANNERS).

It includes safety requirements for the X-RAY GENERATOR, and those where HIGH VOLTAGE
GENERATORS are integrated with an X-RAY TUBE ASSEMBLY.

1.2 Object

Replacement:

The object of this standard is to establish particular requirements to ensure safety, and to
specify methods for demonstrating compliance with those requirements, for CT SCANNERS.

NOTE 1 Requirements for reproducibility, linearity, constancy and accuracy are given because of their
relationship to the quality and quantity of the IONIZING RADIATION produced and are confined to those considered
necessary for safety.

NOTE 2 Both the levels for compliance and the tests prescribed to determine compliance reflect the fact that the
safety of HIGH-VOLTAGE GENERATORS is not sensitive to small differences in levels of performance. The
combinations of LOADING FACTORS specified for the tests are therefore limited in number but chosen from
experience as being appropriate in most cases. It is considered important to standardize the choice of
combinations of LOADING FACTORS so that comparison can be made between tests performed in different places on
different occasions. However, combinations other than those specified could be of equal technical validity.

NOTE 3 The safety philosophy on which this standard is based is described in the introduction to the General
Standard and in IEC 60513.

NOTE 4 Concerning RADIOLOGICAL PROTECTION it has been assumed in the preparation of this standard that
MANUFACTURERS and USERS do accept the general principles of the ICRP as stated in ICRP 60, 1990,
paragraph 112,” namely:

"(a) No practice involving exposures to radiation should be adopted unless it produces sufficient benefit to the
exposed individuals or to society to offset the radiation detriment it causes. (The justification of a practice.)

(b) In relation to any particular source within a practice, the magnitude of individual doses, the number of people
exposed, and the likelihood of incurring exposures where these are not certain to be received should all be kept as
low as reasonably achievable, economic and social factors being taken into account. This procedure should be
constrained by restrictions on the doses to individuals (dose constraints), or the risks to individuals in the case of
potential exposures (risk constraints), so as to limit the inequity likely to result from the inherent economic and
social judgements. (The optimisation of protection.)

Accessed by MONASH UNIVERSITY LIBRARY on 16 Jun 2015 (Document currency not guaranteed when printed)

Documents

" ICRP Publication 60: Recommendations of the International Commission on Radiological Protection B%HE“SP" Sharing Hub
the ICRP Vol. 21 No 1-3, 1990). Published by Pergamon Press.

Full document details: AS NZS 3200.2.44-2005


http://www.avadocuments.com/doc/as-nzs-3200-2-44-2005
http://www.avadocuments.com/doc/as-nzs-3200-2-44-2005

(c) The exposure of individuals resulting from the combination of all the relevant practices should be subject to
dose limits, or to some control of risk in the case of potential exposures. These are aimed at ensuring that no
individual is exposed to radiation risks that are judged to be unacceptable from these practices in any normal
circumstances. Not all sources are susceptible of control by action at the source and it is necessary to specify the
sources to be included as relevant before selecting a dose limit. (Individual dose and risk limits.)"

NOTE 5 Most of the requirements on X-RAY EQUIPMENT and its sub-assemblies for protection against IONIZING
RADIATION are given in the Collateral Standard IEC 60601-1-3.

This standard does, however, deal with some aspects of RADIOLOGICAL PROTECTION, mainly those that depend upon
the supply, control and indication of electrical energy from the HIGH-VOLTAGE GENERATOR.

NOTE 6 It is recognized that many of the judgements necessary to follow the ICRP general principles have to be
made by the USER and not by the MANUFACTURER of the EQUIPMENT.

1.3 Particular Standards

Addition:

This Particular Standard, hereinafter referred to as "this standard", amends and supplements
a set of IEC publications, hereinafter referred to as "General Standard", consisting of
IEC 60601-1:1988, Medical electrical equipment — Part 1: General requirements for safety, its
amendments No. 1 (1991) and No. 2 (1995), and all Collateral Standards. The numbering of
sections, clauses and subclauses of this standard corresponds to that of the General
Standard. The changes to the text of the General Standard 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 standard.

"Addition" means that the text of this 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 standard.

Subclauses or figures which 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.

Where there is no corresponding section, clause or subclause in this standard, the section,
clause or subclause of the General Standard 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 standard.

A requirement of this standard replacing or modifying requirements of the General Standard
takes precedence over the original requirements concerned.

1.3.101 Related International Standards

IEC 60601-1-2:1993, Medical electrical equipment — Part 1: General requirements for safety —
2. Collateral Standard: Electromagnetic compatibility — Requirements and tests

IEC 60601-1-3:1994, Medical electrical equipment — Part 1: General requirements for safety —
3. Collateral Standard: General requirements for radiation protection in diagnostic X-ray
equipment
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IEC 60601-2-28:1993, Medical electrical equipment — Part 2: Particular requirements for the
safety of X-ray source assemblies and X-ray tube assemblies for medical diagnosis

IEC 60664-1:1992, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

IEC 60788:1984, Medical radiology — Terminology

ISO 2092:1981, Light metals and their alloys — Code of designation based on chemical
symbols

2 Terminology and definitions
This clause of the General Standard applies except as follows:
Addition before 2.1:

In this standard, terms printed in SMALL CAPITALS are used in accordance with their definitions
in the General Standard or in IEC 60788.

NOTE Attention is drawn to the fact, that in cases where the concept addressed is not strongly confined to the
definition given in one of the publications listed above a corresponding term is printed in lower case letters.

An index of defined terms used in this standard is given in annex AA.

Associated conditions qualifying the usage of certain terms are given in the additional
definitions below.

In this standard unless otherwise indicated:

— values of X-RAY TUBE VOLTAGE refer to peak values, transients being disregarded;
— values of X-RAY TUBE CURRENT refer to average values.

Additional definitions:

2.101

CT SCANNER

X-RAY EQUIPMENT for COMPUTED TOMOGRAPHY (CT)

diagnostic X-ray system intended to generate cross-sectional images of the body by computer
reconstruction of X-ray transmission data obtained at different angles. This generic type of
device may include signal analysis and display equipment, PATIENT SUPPORT, support parts
and ACCESSORIES

NOTE Secondary imaging processing is not included in the scope of this standard.

2.102

CT CONDITIONS OF OPERATION

all selectable parameters governing the operation of a CT SCANNER, for example NOMINAL
TOMOGRAPHIC SECTION THICKNESS, PITCH FACTOR, FILTRATION, peak X-RAY TUBE VOLTAGE and
either X-RAY TUBE CURRENT and LOADING TIME or CURRENT TIME PRODUCT
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1TOMOGRAPHIC PLANE

2 PHANTOM

Figure 101 — Coordinate system

2.103
DOSE PROFILE
the representation of the dose as a function of position along a line

2.104

SENSITIVITY PROFILE

the relative response of a system for COMPUTED TOMOGRAPHY as a function of position along a
line perpendicular to the TOMOGRAPHIC PLANE

2.105
TOMOGRAPHIC PLANE
the geometric plane perpendicular to the axis of rotation (see figure 101)
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2.106

COMPUTED TOMOGRAPHY DOSE INDEX 100 (CTDI, )

integral of the DOSE PROFILE produced in a single axial scan along a line perpendicular to
the TOMOGRAPHIC PLANE from —50 mm to +50 mm, divided by the product of the number of
TOMOGRAPHIC SECTIONS N and the NOMINAL TOMOGRAPHIC SECTION THICKNESS T:

+50 mm
D(z
CTDI1oo= —N>i7)' dz

=50 mm

where

D(z) is the DOSE PROFILE along a line z perpendicular to the TOMOGRAPHIC PLANE, where
dose is reported as ABSORBED DOSE to air;

N is the number of TOMOGRAPHIC SECTIONS produced in a single axial scan of the X-RAY
SOURCE;
T is the NOMINAL TOMOGRAPHIC SECTION THICKNESS.

NOTE 1 The term CTDI/ g has been introduced as a more representative value for dose than the traditional CTD/
integrated from —7T to +7T as defined by the FDA in 21 CFR 1020.33").

NOTE 2 The dose is reported as ABSORBED DOSE to air. This is required in order to avoid present confusion, as
some MANUFACTURERS of CT SCANNERS express dose values calculated as ABSORBED DOSE to air and others as
ABSORBED DOSE to polymethyl-methacrylate (PMMA).

Although CTDl/4oq refers to ABSORBED DOSE to air, for practical purposes the evaluation of ABSORBED DOSE to
air within a PMMA dosimetry PHANTOM is well approximated by measurement of the AIR KERMA with an
ionization chamber in the PHANTOM.

NOTE 3 This definition assumes that the DOSE PROFILE is centred on z = 0.
NOTE 4 A single axial scan is typically a 360° rotation of the X-RAY SOURCE.

2.107

CT PITCH FACTOR

in helical scanning the ratio of the PATIENT SUPPORT travel Ad along the z direction per rotation
of the X-RAY SOURCE divided by the product of the NOMINAL TOMOGRAPHIC SECTION THICKNESS T
and the number of TOMOGRAPHIC SECTIONS N:

. Ad
CT pitch factor =
NXT

where

Ad  is the PATIENT SUPPORT travel along the z direction per rotation of the X-RAY SOURCE;

T is the NOMINAL TOMOGRAPHIC SECTION THICKNESS;

N is the number of TOMOGRAPHIC SECTIONS produced in a single axial scan of the X-RAY
SOURCE.

2.108

TOMOGRAPHIC SECTION
volume over which TRANSMISSION data of X-RADIATION are collected in a single axial scan

NOTE In a CT SCANNER with multiple detector elements along the z-axis, it is the volume over which data are
collected by a single acquisition channel (selected grouping of elements) and not the total volume irradiated.
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2.109

TOMOGRAPHIC SECTION THICKNESS

FULL WIDTH AT HALF MAXIMUM of the SENSITIVITY PROFILE taken at the iso-centre of a
TOMOGRAPHIC SECTION

2.110

NOMINAL TOMOGRAPHIC SECTION THICKNESS

in CT SCANNERS the TOMOGRAPHIC SECTION THICKNESS which is selected and indicated on the
CONTROL PANEL

NOTE In helical scanning the thickness of a reconstructed image depends on the helical reconstruction algorithm

and pitch, and hence this thickness may not equal the NOMINAL TOMOGRAPHIC SECTION THICKNESS. The thickness of
the reconstructed image may be indicated or selected prior to the helical scan.

3 General requirements
This clause of the General Standard applies except as follows:
3.1 Addition:

CT SCANNERS shall be designed so as not to deliver a voltage higher than the NOMINAL X-RAY
TUBE VOLTAGE for the X-RAY TUBE ASSEMBLY.

5 Classification
This clause of the General Standard applies except as follows:
5.1 Replacement:

HIGH VOLTAGE GENERATORS in CT SCANNERS shall be CLASS | EQUIPMENT or INTERNALLY
POWERED EQUIPMENT.

5.6 Replacement:

Unless otherwise specified, CT SCANNERS or sub-assemblies thereof shall be classified as
suitable for continuous connection to the SUPPLY MAINS in the STAND-BY STATE and for
specified LOADINGS; see also 6.1 m) and 6.8.101.

6 Identification, marking and documents

This clause of the General Standard applies except as follows:
6.1 Marking on the outside of EQUIPMENT or EQUIPMENT parts
g) Connection to the supply

Addition:

For CT SCANNERS that are specified to be permanently installed, the information required in
6.1 g) of the General Standard may be stated only in the ACCOMPANYING DOCUMENTS.
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