IEC 61676:2002-09+A1:2008-11 CSV (en)

IEC 61676

Edition 1.1 2009-01
CONSOLIDATED VERSION

INTERNATIONAL
STANDARD

ON

S
ric strww for non-invasive
diagnostic ology

Medical electrical equipment —
measurement of X-ray tube voltage



https://standards.iteh.ai/catalog/standards/iec/403376ec-ff3f-4f69-ae01-705cc0233aaa/iec-61676-2002

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2009 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester.

If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
please contact the address below or your local IEC member National Committee for further information.

IEC Central Office Tel.: +41 22 919 02 11
3, rue de Varembé Fax: +41 22 919 03 00
CH-1211 Geneva 20 info@iec.ch
Switzerland www.iec.ch

About the IEC
The International Electrotechnical Commission (IEC) is the leading global organization tfigt prepares, and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications
The technical content of IEC publications is kept under constant review by the IEC" du have the
latest edition, a corrigenda or an amendment might have been published.

Useful links:

IEC publications search - www.iec.ch/searchpub

The advanced search enables you to find IEC publications di i dictionary of electronic and
by a variety of criteria (reference number, text, technical ectri ining”more than 30 000 terms and
committee,...). 7 d French, with equivalent terms in
It also gives information on projects, replaced aw yes’ Also known as the International
withdrawn publications. i pcabulary (IEV) on-line.

IEC Just Published - webstore.iec.ch/justpublished orper Service Centre - webstore.iec.ch/csc

Stay up to date on all new IEC publications. Just Publishe
details all new publications released
also once a month by email.

9,

sh to give us your feedback on this publication
<d further assistance, please contact the
Customer Service Centre: csc@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://webstore.iec.ch/csc
mailto:csc@iec.ch
https://standards.iteh.ai/catalog/standards/iec/403376ec-ff3f-4f69-ae01-705cc0233aaa/iec-61676-2002

IEC 61676

Edition 1.1  2009-01
CONSOLIDATED VERSION

INTERNATIONAL
STANDARD

Medical electrical equipment — Dosiln
measurement of X-ray tube voltage

INTERNATIONAL

ELECTROTECHNICAL
COMMISSION

ICS 11.040.50; 11.040.55 ISBN 978-2-8891-0552-6

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://standards.iteh.ai/catalog/standards/iec/403376ec-ff3f-4f69-ae01-705cc0233aaa/iec-61676-2002

-2 - 61676 © IEC:2002+A1:2008(E)

CONTENTS

FOREWORD ...t ettt ettt 3
INTRODUGCTION ...ttt ettt et e et e e e e e e e s 5

A W N P

SCOPE ANA OB OO e e 6
Lo T o= LA =T = (=Y =] g Lo PP 6
Terminology and defiNitioNS .. ... 7

General performance requirements for measurement of PRACTICAL PEAK VOLTAGE
LT S =10 Y= T ] £ SR~ s TR

4.1 Quantity to be measured .........cooioiiiiiiiii e 0 VTP N
4.2 Limits of PERFORMANCE CHARACTERISTICS teuvvvrrreeenrrnnenne N Ne e e N Do eererenees
4.3 LIMITS OF VARIATION for effects of INFLUENCE QUANTITIES
4.4 Performance test procedures........oovvvinieneeieeineinei e o e DN N\ e NN e e eeees
Special instrumental requirements and marking........... .G N eoacee e e M ovieiieenens
5.1 Requirements for the complete iNStruUMeNts ... o G o NN - N\ e Peenerneeneenernnannas 22
5.2 GeNeral. i NG R e N
5.3 Display...ccocovviiiiiiiiiiii e NG N
5.4 Range of measurement
5.5 Connectors and cables
ACCOMPANYING DOCUMENTS ...uivniieee e NG e
6.1 General.....c.cooceeviiiiiiinnn o,

6.2 Information providse

6.3 Instrument descrption

6.4 Detector.....]. oo NG GoNG e NS

ORI B T= T = § YR 17 U T N N N PSP
6.6 Measn@ i ‘

6.7

6.8


https://standards.iteh.ai/catalog/standards/iec/403376ec-ff3f-4f69-ae01-705cc0233aaa/iec-61676-2002

61676 © IEC:2002+A1:2008 (E) -3-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT —

Dosimetric instruments used for non-invasive measurement
of X-ray tube voltage in diagnostic radiology

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for
all national electrotechnical committees (IEC National Committees). The obj
international co-operation on all questions concerning standardization in the eleefst
this end and in addition to other activities, i i
Technical Reports, Publicly Available Specifications (PAS) and Guide

tandardization comprising

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical mat
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

3) IEC Publications have the form of recomgmendati

Publications is accurate, IEC cannot be held respo
misinterpretation by any end user.

Mttees undertake to apply IEC Publications

4) In order to promote international uniformit \ atlo al €om
transparently to the maximym_ extent_possible eir natiohal and regional publications. Any divergence
between any IEC Publicatiog S ding lional gr regional publication shall be clearly indicated in

the latter.

5) IEC provides no markipng\procequre to ||ca e_its~apgroval and cannot be rendered responsible for any
equipment declared to be in tonfQrmi Publication.

6) All users should 3 st edition of this publication.

7) No liability shall attag i i mployees, servants or agents including individual experts and
members of its techrisal commit i = National Committees for any personal injury, property damage or
other damage of(an 8 whether direct or indirect, or for costs (including legal fees) and

expenses ari
Publications~

use of, or reliance upon, this IEC Publication or any other IEC
8) Attentiop~N ormative references cited in this publication. Use of the referenced publications is

9) Attention Wy to\the~poesSsibility that some of the elements of this IEC Publication may be the subject of
patent rights. ¥sC shalNnot be held responsible for identifying any or all such patent rights.

This consolidated version of the official IEC Standard and its amendment has been
prepared for user convenience.

IEC 61676 edition 1.1 contains the first edition (2002) [documents 62C/340/FDIS and
62C/344/RVD] and its amendment 1 (2008) [documents 62C/445/CDV and 62C/452/RVC].

A vertical line in the margin shows where the base publication has been modified by
amendment 1.

International Standard IEC 61676 has been prepared by subcommittee SC 62C: Equipment for
radiotherapy, nuclear medicine and radiation dosimetry, of IEC Technical Committee 62:
Electrical equipment in medical practice.

NOTE In the amendment, a new influence quantity “Additional tungsten filtration (tube aging)” has been
introduced.
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Annexes A, B and C are for information only.

In this standard the following print types are used:

requirements, compliance with which can be tested, and definitions: in roman type;

— notes, explanations, advice, general statements and exceptions: in small roman type;

— test specifications: in italic type;

— TERMS USED THROUGHOUT THIS STANDARD THAT HAVE BEEN DEFINED IN CLAUSE 3 OR IN IEC
60601-1 AND ITS COLLATERAL STANDARDS: IN SMALL CAPITALS.

amendments will
eb site under
this date,

The committee has decided that the contents of the base publication and j
remain unchanged until the maintenance result date indicated on the
"http://webstore.iec.ch” in the data related to the specific publ
the publication will be

« reconfirmed,

e withdrawn,

« replaced by a revised edition, or
e amended.

ifferences in X-RAY GENERATOR, waveform or other
¢ case for the time being. The committee has decided
on the outstanding items is available.
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INTRODUCTION

The result of a measurement of the X-RAY TUBE VOLTAGE by means of invasive or non-invasive
instruments is normally expressed in the form of one single number for the value of the tube
voltage, irrespective of whether the tube voltage is constant potential or shows a time
dependent waveform. Non-invasive instruments for the measurement of the X-RAY TUBE
VOLTAGE on the market usually indicate the ‘mean peak voltage’. But the quantity ‘mean peak
voltage’ is not unambiguously defined and may be any mean of all voltage peaks. It is
impossible to establish test procedures for the performance requirements of non-invasive
instruments for the measurement of the X-RAY TUBE VOLTAGE without the definition of the
quantity under consideration. Therefore, this Standard is based on a quantity recently
proposed in the literaturel to be called "PRACTICAL PEAK VOLTAGE". The PRACTICAL PEAK
VOLTAGE is unambiguously defined and applicable to any waveform. This ity is related to
the spectral distribution of the emitted X-RADIATION and the image erties. X-RAY

standard has been
easurement of the
ial type test of a non-

invasive instrument currently on the ) i % sat future instruments and
most instruments on the market will Be ab f vents stated in this standard

i equ ements on voltage waveform
and frequency dependence of the RES d\out from these investigations that it is
even easier to comply with the standar PRACTICAL PEAK VOLTAGE as the

performed by the MAN : i ' INVASIVE MEASUREMENT. Instruments utilising
NON-INVASIVE ME E d to check the calibration or to adjust THE X-RAY
TUBE VOLTAGE. S equired to have uncertainties of the voltage

sfic radiology and the DOSE received by the PATIENT
ations are dependent on the X-RAY TUBE VOLTAGE. An overall

1 See annex B.
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MEDICAL ELECTRICAL EQUIPMENT —

Dosimetric instruments used for non-invasive measurement
of X-ray tube voltage in diagnostic radiology

1 Scope and object

This International Standard specifies the performance requirements of instruments as used in

for estimating the uncertainty in measurements performed under esounditions\diffetent from
those during calibration.

Applications for such measurement are found in
mammography, COMPUTED TOMOGRAPHY (CT), dental radiole
is not concerned with the safety aspect of such instrum
safety applying to them are contained in IEC 61010-

including
his standard

2 Normative references

¢’ application of this document.
undated references, the latest edition

techniques — Sectiow4: Electrical fast transient/burst immunity test. Basic EMC Publication

IEC 61000-4-5:1995, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
technigues — Section 5: Surge immunity test. Basic EMC Publication

IEC 61000-4-6:1996, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 6: Immunity to conducted disturbances, induced by radio frequency
fields. Basic EMC Publication

IEC 61000-4-11:1994, Electromagnetic compatibility (EMC) — Part 4. Testing and measure-
ment techniques — Section 11: Voltage dips, short interruptions and voltage variations
immunity tests. Basic EMC Publication

IEC 61010-1:2001, Safety requirements for electrical equipment for measurement, control,
and laboratory use — Part 1:General Requirements

IEC 61187:1993, Electrical and electronic measuring equipment — Documentation
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1ISO:1993, International vocabulary of basic and general terms in metrology
(ISBN 92-67-01075-1)

ISO 7000:1989, Graphical symbols for use on equipment — Index and synopsis

3 Terminology and definitions
For the purposes of this standard the following definitions apply.

The definitions given in this standard are generally in agreement with those in IEC 60788 and
the ISO International vocabulary of basic and general terms in metrology. Any terms not
defined in this subclause have the meanings defined in the above sations or are
assumed to be in general scientific usage.

3.1

CORRECTION FACTOR
dimensionless multiplier which corrects the INDICATED VALUE Of i om its value
when operated under particular conditions to its value wheh _ope Stated REFERENCE
CONDITIONS

3.2
EFFECTIVE RANGE

range of INDICATED VALUES for which fv'a stated performance. The

maximum (minimum) effective INDICATED ighe est) in this range

3.3

INDICATED VALUE

the value of quantity derive of an instrument together with any scale

3.4 Q
INFLUENCE QUANT

any external qua the performance of an instrument (e.g. ambient

temperature etc.yand s : he X-RAY EQUIPMENT under test that needs to be taken
into account in_using\the enf for NON-INVASIVE MEASUREMENT of X-RAY TUBE VOLTAGE
(e.g. range of X- SE, ANODE ANGLE, anode material, TOTAL FILTRATION etc.)

3.5
INSTRUMENT RARAMETER
any internal property of an instrument that may affect the performance of the instrument

3.6

INTRINSIC ERROR

deviation of the MEASURED VALUE (i.e. the INDICATED VALUE, corrected to REFERENCE
CONDITIONS) from the CONVENTIONAL TRUE VALUE under STANDARD TEST CONDITIONS

3.7

INVASIVE MEASUREMENT

measurement of the X-RAY TUBE VOLTAGE by external connection of a suitable meter or a high
resistance divider

3.8

LIMITS OF VARIATION

the maximum VARIATION of a PERFORMANCE CHARACTERISTIC Y, permitted by this standard. If
the LIMITS OF VARIATION are stated as *L % the VARIATION Ay /Yy, expressed as a percentage,
shall remain in the range from —L % to +L %
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3.9

MAXIMUM PEAK VOLTAGE

maximum value of the X-RAY TUBE VOLTAGE in a specified time interval. The unit of this
quantity is the volt (V)

3.10

MEAN PEAK VOLTAGE

mean value of all X-RAY TUBE VOLTAGE peaks during a specified time interval. The unit of this
quantity is the volt (V)

3.11

MEASURED VALUE
the best estimate of the CONVENTIONAL TRUE VALUE of a quantity, being detived from the
INDICATED VALUE of an instrument together with the application of allNelevant\CORRECTION
FACTORS

NOTE The CONVENTIONAL TRUE VALUE will usually be the value determined by the i 3 ith which the
instrument under test is being compared

3.12

MINIMUM EFFECTIVE RANGE
the MINIMUM EFFECTIVE RANGE is the smallest permitted
instrument complies with a stated performance

D VALUES for which an

3.13
NON-INVASIVE MEASUREMENT

3.15
VOLTAGE RIPPLE
the VOLTAGE RIPPL

Umax, OVer a specifi

where Upa0is theyhigh oltage in the interval, and U, is the lowest voltage in the interval
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3.16
PRACTICAL PEAK VOLTAGE (PPV)

The PRACTICAL PEAK VOLTAGE U is defined as:

Umax
Ip(U) -w(U) - U dU
. U Umax
u = —mn with J.p(U)dU =1
[Py - wWydu Vrmin
Umin

Where p(U) is the dlstr|but|on function for the voItage U and w(U) is aw |ht|ng unction. UmaX

non-dc voltage under test.

3.17

RATED RANGE (of use)
the range of values of an INFLUENCE QUANTITY/O
instrument will operate within the
minimum RATED values.

T RARAMETER within which the
are the maximum and

The MINIMUM RATED RANGE is the le
PARAMETER within which the instrume
in order to comply with this standard

UENCE QUANTITY Of INSTRUMENT
in the specified LIMITS OF VARIATION

3.18
REFERENCE CONDITION

conditions under whick
REFERENCE VALL@

3.19
REFERENCE VALUE
particular va CE QUANTITY (Oor INSTRUMENT PARAMETER) chosen for the
purposes of R I.8. lue of an INFLUENCE QUANTITY (Or INSTRUMENT PARAMETER) at

TITIES and INSTRUMENT PARAMETERS have their

3.20
RELATIVE INTRINSIC ERROR
the ratio of the INTRINSIC ERROR to the CONVENTIONAL TRUE VALUE

3.21
RESPONSE
the quotient of the INDICATED VALUE divided by the CONVENTIONAL TRUE VALUE

3.22

STANDARD TEST CONDITIONS

conditions under which all INFLUENCE QUANTITIES and INSTRUMENT PARAMETERS have their
STANDARD TEST VALUES

3.23

STANDARD TEST VALUES

a value, values, or a range of values of an INFLUENCE QUANTITY oOr INSTRUMENT PARAMETER,
which is/are permitted when carrying out calibrations or tests on another INFLUENCE QUANTITY
or INSTRUMENT PARAMETER
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