BRITISH STANDARD BS 5724-2.8:

1987
CONFIRMED IEC 601-2-8:
APRIL 1993 1987

Incorporating
Amendment No. 1

Medical electrical
equipment —

Part 2: Particular requirements for
safety —

Section 2.8 Specification for
therapeutic X-ray generators —

(Implementation of CENELEC
HD 395.2.8 S1)

UDC [615.47:621.313:614.8]:621.386.2/.7

W, A, @
LA W =—
B e

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW
Y\ W

Document Sharing Hub

Full document details: BS 5724-2-2.8:1987


http://www.avadocuments.com/doc/bs-5724-2-2-8-1987
http://www.avadocuments.com/doc/bs-5724-2-2-8-1987

BS 5724-2.8:1987

Committees responsible for this
British Standard

The preparation of this British Standard was entrusted by the Health Care
Standards Committee (HCC/-) to Technical Committee HCC/76, upon which
the following bodies were represented:

Association of X-Ray Equipment Manufacturers (BEAMA Ltd)
British Institute of Radiology

College of Radiographers

Department of Health and Social Security

Hospital Physicists Association

Royal College of Radiologists

Society of X-ray Technology

This British Standard, having

been prepared under the

direction of the Health Care

Standards Committee, was

published under the authority

of the Board of BSI and comes

into effect on Amendments issued since publication
23 December 1987

© BSI 10-1999 Amd. No. Date of issue Comments

6998 February 1992 | Indicated by a sideline in the margin
The following BSI references
relate to the work on this
standard:
Committee reference HCC/76
Draft for comment 84/52142 DC

ISBN 0 580 16283 4 ___ Documents

Document Sharing Hub

Full document details: BS 5724-2-2.8:1987


http://www.avadocuments.com/doc/bs-5724-2-2-8-1987
http://www.avadocuments.com/doc/bs-5724-2-2-8-1987

BS 5724-2.8:1987

Contents
Page

Committees responsible Inside front cover
National foreword v
Section 1. General
1 Scope and object 1
1.1 Scope 1
1.2 Object 1
1.3 Particular Standards 1
1.3.101 Relation to the General Standard 1
1.3.102 Superseded IEC Standard 1
1.4 Environmental conditions 1
2 Terminology and definitions 2
3 General requirements 2
3.101 Conventional meaning of electrical quantities 2
4 General requirements for tests 2
4.1 Type tests and routine tests 2
4.7 Supply and test voltages, type of current, nature of supply,

frequency 2
4.10 Moisture pre-conditioning treatment 2
5 Classification 2
6 Identification, marking and documents 3
6.1 Marking on the outside of equipment and equipment parts 3
6.2 Marking on the inside of equipment and equipment parts 4
6.7 Indicator lights and push-buttons 4
6.8 ACCOMPANYING DOCUMENTS 4
7 Power input 6
Section 2. Safety requirements
8 Basic safety categories 6
9 Removable protective means 6
10 Special environmental conditions 6
11 Special measures with respect to safety 6
12 SINGLE FAULT CONDITION 6
Section 3. Protection against electric shock hazards
13 General 6
14 Requirements related to classification 6
15 Limitation of voltage and/or current 6
16 Enclosures and PROTECTIVE COVERS 6
17 Insulation and PROTECTIVE IMPEDANCES 7
18 Earthing and potential equalization 7
19 Continuous LEAKAGE CURRENTS and PATIENT AUXILIARY

CURRENTS 7
19.3 Allowable values 7
20 Dielectric strength 8
20.3 Values of test voltages 8
20.4 Tests 8
Section 4. Protection against mechanical hazards
21 Mechanical strength 8
22 Moving parts 8
23 Surfaces, corners and edges 8

Documents

© BSI 10-1999

Full document details: BS 5724-2-2.8:1987

Document Sharing Hyb


http://www.avadocuments.com/doc/bs-5724-2-2-8-1987
http://www.avadocuments.com/doc/bs-5724-2-2-8-1987

BS 5724-2.8:1987

Page

24 Stability and transportability 8
25 Expelled parts 9
26 Vibration and noise 9
27 Pneumatic and hydraulic power 9
28 Suspended masses 9
Section 5. Protection against hazards from unwanted or excessive radiation
29 X-radiation 9
29.1  X-RADIATION generated by therapeutic X-RAY GENERATORS 9
29.101 NORMAL CONDITION 12
29.102 SINGLE FAULT CONDITION 13
30 Alpha, beta, gamma, neutron radiation and other particle

radiation 15
31 Microwave radiation 15
32 Light radiation (including visual radiation and lasers) 15
33 Infra-red radiation 15
34 Ultra-violet radiation 15
35 Acoustical energy (including ultrasonics) 15
36 Electromagnetic compatibility 15
Section 6. Protection against hazards of explosions in medically used
rooms
37 General 15
38 Classification, marking and ACCOMPANYING DOCUMENTS of

ANAESTHETIC-PROOF EQUIPMENT 15
39 Common requirements for “AP” and “APG” equipment 15
40 Requirements and tests for ANAESTHETIC-PROOF EQUIPMENT,

equipment parts or components (AP) 15
Section 7. Protection against excessive temperatures, fire and other
hazards, such as human errors
42 Excessive temperatures 15
42.4  Compliance tests 15
43 Fire prevention 15
44 Overflow, spillage, leakage, humidity, ingress of liquids,

cleaning, sterilization and disinfection 15
45 Pressure vessels and parts subject to pressure 15
46 Human errors 15
47 Electrostatic charges 16
48 Materials in APPLIED PARTS in contact with the body of the

PATIENT 16
49 Interruption of the power supply 16
Section 8. Accuracy of operating data and protection against
incorrect output
50 Accuracy of operating data 16
50.1 Indication of radiation output 16
50.2  Agreement between indicated values and effective values 18
50.101 General test conditions 18
50.102 Settings for measurements 19
50.103 Number of measurements 19
50.104 Measurements and evaluation 20
51 Protection against incorrect output 20

Documents
o BOrHMens Sharing Hub

ii

Full document details: BS 5724-2-2.8:1987


http://www.avadocuments.com/doc/bs-5724-2-2-8-1987
http://www.avadocuments.com/doc/bs-5724-2-2-8-1987

BS 5724-2.8:1987

Page

Section 9. Fault conditions causing overheating and/or mechanical
damage; environmental tests
52 Fault conditions causing overheating and/or mechanical

damage 20
53 Environmental tests 20
Section 10. Constructional requirements
54 General 21
55 Enclosures and covers 21
56 Components and general assembly 21
57 MAINS PARTS, components and layout 21
58 PROTECTIVE EARTH TERMINALS 21
59 Construction and layout 21
59.4 Oil containers 21
Appendix AA Terminology — Indices of terms 22
Table 101 — Permissible LEAKAGE RADIATION 9
Table 102 — Permissible LEAKAGE RADIATION from X-RAY SOURCE ASSEMBLIES
with BEAM LIMITING DEVICES or therapeutic BEAM APPLICATORS 11
Table 103 — Diagram of measurements 19
Publications referred to Inside back cover

Documents

Document Sharing Hub
© BSI 10-1999 11

Full document details: BS 5724-2-2.8:1987


http://www.avadocuments.com/doc/bs-5724-2-2-8-1987
http://www.avadocuments.com/doc/bs-5724-2-2-8-1987

BS 5724-2.8:1987

National foreword

This British Standard has been prepared under the direction of the Health Care
Standards Committee and is identical with IEC Publication 601-2-8:1987
“Medical electrical equipment” Part 2 “Particular requirements for the safety of
therapeutic X-ray generators”, prepared by Technical Committee TC 62 Electrical
equipment in medical practice of the International Electrotechnical Commission
(IEC). This Particular Standard amends and supplements BS 5724-1 hereinafter
called the General Standard. As stated in 1.3 of the General Standard, the
requirements of this Particular Standard take precedence over those of the
General Standard. This Section of BS 5724 is also in agreement with
Harmonization Document HD 395.2.8 S1, published by the European Committee
for Electrotechnical Standardization (CENELEC).

As in the General Standard, the requirements are followed by compliance tests.
The numbers of the sections and clauses in this standard refer to the related
sections and clauses in the General Standard. Clauses, subclauses or figures that
are additional to those of the General Standard are numbered starting from 101;
the additional appendix is numbered AA, and additional items aa), bb) etc. The
changes from the text of the General Standard are specified by the use of the
following words.

“Replacement” means that the clause, subclause or specified paragraph of the
General Standard is replaced by the text of this standard.

“Amendment” means that the clause, subclause or specified paragraph of the
General Standard is amended as indicated by the text of this standard.
“Addition” means that the text of this standard is additional to the requirements
of the General Standard.

Terminology and conventions. The text of the International Standard has
been approved as suitable for publication as a British Standard without
deviation. Some terminology and certain conventions are not identical with those
used in British Standards. In particular, the following print types are used.
Requirements, compliance with which can be tested, and definitions: in roman
type
Explanations, advice, general statements, exceptions and references: in small roman type
Test specifications: in italic type
Terms defined in clause 2 of the General Standard, in BS 6641 and this
Particular Standard: small capitals.
Wherever the page numbers are quoted, they are IEC page numbers. These are
given in brackets at the foot of each page.

NOTE Appendix AA.1 is omitted since it is essentially the French alphabetical index with an
English translation. Appendix AA.2 the English alphabetical index is retained but without the French
translation.

Cross-references
International Standards Corresponding British Standards

IEC Publication 601-1:1977  BS 5724 Medical electrical equipment
Part 1:1979 Specification for general safety
requirements

(Technically equivalent)

IEC Publication 788:1984 BS 6641:1985 Glossary of medical radiology terms
(Identical)
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There is no corresponding British Standard to IEC Publication 407:1973
“Radiation protection in medical X-ray equipment 10kV to 400kV”, which is
partially superseded by this Particular Standard. The general requirements of
TEC 407 are being replaced by IEC Publication 601-1- .. “Complement to

Part 1: General requirements for protection against ionizing radiation from
diagnostic X-ray equipment”. The requirements of IEC 407 relating to specific
equipments are being replaced by requirements incorporated in Particular
Standards. The latest draft of IEC 601-1. ... 1is document

IEC 62B(Secretariat)91. It is expected that a British Standard corresponding to
TEC 601-1- . . will be prepared when the IEC standard is published.

Document ICRP 33 referred to in this Particular Standard is prepared by the
International Commission for Radiological Protection, Clifton Avenue, Sutton,
Surrey, SM2 5PU, and is available from Pergamon Press Ltd, Headington Hill
Hall, Oxford OX3 0BW.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages
This document comprises a front cover, an inside front cover, pages 1 to vi,
pages 1 to 22, an inside back cover and a back cover.

This standard has been updated (see copyright date) and may have had
amendments incorporated. This will be indicated in the amendment table on the

inside front cover. Documents
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Section 1. General

1 Scope and object

This clause of the General Standard applies except as follows:
1.1 Scope

Addition:

This Particular Standard applies to therapeutic X-RAY GENERATORS that operate with NOMINAL
X-RAY TUBE VOLTAGES from 10 kV to 400 kV inclusive when connected to alternating current SUPPLY
MAINS.

1.2 Object

Replacement:

The object of this Particular Standard is to establish the particular requirements for safety including the
requirements for accuracy and reproducibility of performance to the extent that these are related to
RADIATION QUALITY and the quantity of IONIZING RADIATION produced and thus must be considered as
aspects of safety.

An object of this Particular Standard is to present the general functional requirements of the demand for
safety, rather than any particular technological means of implementation.

1.3 Particular Standards
Additional sub-clauses:
1.3.101 Relation to the General Standard

This Particular Standard refers to, and is to be read in conjunction with ITEC Publication 601-1 (1977):
Safety of Medical Electrical Equipment, Part 1: General Requirements and its Amendment No. 1 (1984).

For brevity Part 1 is referred to in this Particular Standard either as the “General Standard” or as the
“General Requirement(s)”.

The term “this Standard” is used to make reference to the General Standard and this Particular Standard
taken together.

A requirement of this Particular Standard replacing or modifying requirements of the General Standard
takes precedence over the corresponding General Requirement(s).

Where there is no corresponding clause or sub-clause in this Particular Standard, the clause or sub-clause
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
to therapeutic X-RAY GENERATORS, a statement to that effect is given in this Particular Standard.

1.3.102 Superseded IEC Standard

This Standard deals with some aspects of therapeutic X-RAY EQUIPMENT, particularly of therapeutic X-RAY
GENERATORS and sub-assemblies thereof, that were covered by IEC Publication 407 (1973): Radiation
Protection in Medical X-ray Equipment 10 kV to 400 kV.

Within its scope, this Particular Standard supersedes the corresponding requirements of IEC
Publication 407.

1.4 Environmental conditions
a) Transport and storage

Item 2) a)

Replacement:

a) an ambient temperature between — 20 °C and + 70 °C [see Item v)] of Sub-clause 6.1 of the General
Standard regarding marking of the packing).
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b) Operation
2) Power supply
Item a) A SUPPLY MAINS having:
Replacement of the sixth dash:
— a frequency which does not deviate more than 1 % from the nominal value for all frequencies.
Replacement of the second paragraph in small print:

An alternating voltage is considered in practice to be sinusoidal if any instantaneous value of the waveform concerned differs from
the instantaneous value of the ideal waveform at the same moment by no more than + 2 % of the peak value of the ideal waveform.

2 Terminology and definitions
This clause of the General Standard applies except as follows:
Addition:
In this Particular Standard, terms in capital letters are used as defined in:
— the General Standard
— IEC Publication 788 (1984): Medical Radiology-Terminology
An index of these terms, referring to the standards mentioned is given in Appendix AA.

3 General requirements

This clause of the General Standard applies except as follows:

Additional sub-clause:

3.101 Conventional meaning of electrical quantities

In this Particular Standard unless otherwise indicated, values of X-RAY TUBE VOLTAGE refer to peak values.

4 General requirements for tests

This clause of the General Standard applies except as follows:
4.1 Type tests and routine tests

a) Type tests

Addition:

The tests described in this Particular Standard are type tests, which are to be carried out under
controlled conditions, usually prevailing only in test laboratories.

4.7 Supply and test voltages, type of current, nature of supply, frequency
Additional item:

aa) For all tests for the measurement of AIR KERMA and AIR KERMA RATE in air for compliance with
requirements on LEAKAGE RADIATION and STRAY RADIATION it is assumed that the SUPPLY MAINS used for
the test is delivering its output at its NOMINAL VALUES.

4.10 Moisture pre-conditioning treatment
Addition (see Sub-clause 1.3.101):

This test shall be applied only to those parts of therapeutic X-RAY GENERATORS likely to be influenced by the
climatic conditions that are simulated by the test.

Where it is not practicable to treat a therapeutic X-RAY GENERATOR as a whole, the treatment may be given
sequentially to separate parts.

Also, where testing cannot be carried out without dismantling or reassembling, a period longer than that
required in the General Standard may elapse between treatment and testing.
5 Classification

This clause of the General Standard applies except as follows:
5.1 Replacement:
Therapeutic X-RAY GENERATORS shall be classified as CLASS I EQUIPMENT.
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