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Foreword

The text of document 62B/427/FDIS, future edition 2 of IEC 60601-2-45, prepared by SC 62B,
Diagnostic imaging equipment, of IEC TC 62, Electrical equipment in medical practice, was submitted
to the IEC-CENELEC parallel vote and was approved by CENELEC as EN 60601-2-45 on 2001-07-01.

This European Standard supersedes EN 60601-2-45:1998.

The following dates were fixed:

latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2002-04-01

latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2004-07-01

Annexes designated "normative" are part of the body of the standard.
Annexes designated "informative" are given for information only.
In this standard, annexes AA and CC are normative and annex BB is informative.

In this standard, the following print types are used:

requirements, compliance with which can be tested, and definitions: roman type;
explanations, advice, notes, general statements and exceptions: smaller roman type;
test specifications and headings of subclauses: italic type;

TERMS DEFINED IN CLAUSE 2 OF THE GENERAL STANDARD, IN THIS STANDARD, IN IEC 60788 OR IN OTHER
IEC STANDARDS REFERENCED IN ANNEX AA: SMALL CAPITALS.

NOTE Attention is drawn to the existence of legislation in some countries concerning RADIATION safety which may not align with
the provisions of this standard.

Endorsement notice

The text of the International Standard IEC 60601-2-45:2001 was approved by CENELEC as a
European Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards
indicated:

IEC 60417-2 NOTE Harmonized as EN 60417-2:1998 (not modified).

IEC 60601-2-32 NOTE Harmonized as EN 60601-2-32:1994(not modified).

IEC 60613 NOTE Harmonized as EN 60613:1990 (not modified).



D 01 W N

10

15
16
19

20

21
22
24

29

36

—2- 60601-2-45 ] IEC:2001(E)

CONTENTS

SECTION 1: GENERAL

SCOPE AN ODJECT ... . e 6
L SO P L e 6
1.2 ObjeCt 6
1.3 Particular Standards ... 7
Terminology and definitions. ..., 8
General reQUITEIMENTS ... ... ... ittt 10
ClassIfICAtION ... ... . 10
Identification, marking and dOCUMENES . ...............ccooiiiiiiii e 10
6.1 Marking on the outside of EQUIPMENT Or EQUIPMENT PartS............cooiviieiiieiiiieiaiiinns 10
6.7 Indicator lights and push-buttonS......................ccoviiiii e 11
6.8  ACCOMPANYING DOCUMENTS | ...\ iiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e, 12
SECTION 2: ENVIRONMENTAL CONDITIONS
Environmental conditions ...................cccc 14
SECTION 3: PROTECTION AGAINST ELECTRIC SHOCK HAZARDS
Limitation of voltage and/or @Nergy ............ccccooeeiiiiiiiiiiie e 15
ENCLOSURES and PROTECTIVE COVERS ..., ...uuuuuuuuiiiusssusssssssssssssssssssssssssnssssssssnssnsnnnnssnnes 16
Continuous LEAKAGE CURRENTS and PATIENT AUXILIARY CURRENTS ... 16
19.3  AllOWADIE VAIUES ...........uuuiiiiiiiiiiiiiiiiiiiiiiiet et 16
Dielectric Strength ... ... 17
20.3 Values of teSt VOItAgES............cccoiiiiiiiiie e 17
O I =] € RSP 17
SECTION 4: PROTECTION AGAINST MECHANICAL HAZARDS
Mechanical STTENQLN ... ... ... nnnna 18
MOVING PAIS. ... oo 20
Stability IN NORMAL USE ... ...t 23
SECTION 5: PROTECTION AGAINST HAZARDS FROM UNWANTED
OR EXCESSIVE RADIATION

X-RADIATION ...t 24
29.1 X-RADIATION generated by mammographic X-RAY EQUIPMENT ... .......ccccvviininn.., 24
Electromagnetic compatiDility. .. ... ..ot 28



60601-2-45 ] IEC:2001(E) -3-

SECTION 6: PROTECTION AGAINST HAZARDS OF IGNITION OF
FLAMMABLE ANAESTHETIC MIXTURES

SECTION 7: PROTECTION AGAINST EXCESSIVE TEMPERATURES
AND OTHER SAFETY HAZARDS

42 EXCESSIVE tEMPETALUIES ... ... ..ot iieiie i et e e e e e e 28
SECTION 8: ACCURACY OF OPERATING DATA AND PROTECTION
AGAINST HAZARDOUS OUTPUT
50  Accuracy of 0perating datal...............c..ceiiuiiiiiiiiie e 29
50.1 GeNEIAl ... o 29
50.101 Indication of electric and RADIATION OULPUL..............cccoeeiuuunnnnniniiiniiiiiiianiiiainens 29
50.102 Reproducibility, linearity and CONSIANCY .................ccooeeuiieii i, 30
50.103 Accuracy Of LOADING FACTORS ..........ccoiiiiiiiuunnnninnnnninnnnnnnannnnennnnnnnnannnnnes 32
50.104 TeSt CONItiONS ... .. ..cccciiiiiiiii e 33
50.105 Conditions for measuring AIR KERMA ............oooiiiiiiiiananaes 34
51  Protection against hazardous OULPUL ... 34
SECTION 9: ABNORMAL OPERATION AND FAULT CONDITIONS;
ENVIRONMENTAL TESTS
SECTION 10: CONSTRUCTIONAL REQUIREMENTS
56  Components and general assembly .................... 35
56.7 BaAEIIES ... ... nnnnan 35
57  MAINS PARTS, components and layout....................ccccciiiiiiiii i 35
57.10 CREEPAGE DISTANCES and AIR CLEARANCES ............ccccciiiiiunniinnnnnnninnnninnnnannnnnannns 35
Annex AA (normative) Terminology — Index of defined terms.....................cccccvviieeiii i, 37
Annex BB (informative) Rationale for allowing full IRRADIATION of mammograms................... 40
Annex CC (normative) Values of the series R"10 and R"20, ISO 497 ..............ccoviviiieiiin, 41
B O B DNY . 42
Figure 101 — Example of a TEST DEVICE for MAMMOGRAPHIC STEREOTACTIC DEVICES _............... 36

Table 101 — Tests for verifying reproducibility and linearity 34



~-6- 60601-2-45 [ IEC:2001(E)
MEDICAL ELECTRICAL EQUIPMENT -

Part 2-45: Particular requirements for the safety of mammographic X-ray
equipment and mammographic stereotactic devices

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 contains requirements for the safety of X-RAY EQUIPMENT designed for
mammography and MAMMOGRAPHIC STEREOTACTIC DEVICES. The safety requirements for the
X-RAY GENERATOR and its sub-assemblies form an integral part of this standard.

1.2 Object
Replacement:

The object of this standard is

1 to formulate appropriate design and manufacturing requirements for the safety of
mammographic X-RAY EQUIPMENT and MAMMOGRAPHIC STEREOTACTIC DEVICES, reflecting the
particular characteristics and circumstances of use of such equipment;

2 to establish particular requirements to ensure safety and to specify methods for
demonstrating compliance with those requirements.

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 International Commission on Radiological
Protection (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.)

1) ICRP Publication 60: Recommendations of the International Commission on Radiological Protection (Annals of
the ICRP Vol. 21 No 1-3, 1990). Published by Pergamon Press.
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(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.)

(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 1 (1991) and 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.



