INTERNATIONAL IEC
STANDARD CEl

NORME 60846-2
INTERNATIONALE First edition

Premiére édition
2007-07

o1l dose and dose rate
r emergency radiation

atent de dose (ou du débit d’équivalent
ambiant et/ou directionnel pour les

Instruments portables de grande étendue, pour
la mesure de la dose et du débit de dose des
rayonnements photoniques et béta dans des
situations d’urgence de radioprotection

Reference number
Numéro de référence

IEC/CEI 60846-2:2007



https://standards.iteh.ai/catalog/standards/iec/81739aed-67d6-4f4f-bb67-5759f4a0e93f/iec-60846-2-2007

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2007 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.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de la CEl ou du Comité national de la CEl du pays du demandeur.

Si vous avez des questions sur le copyright de la CEl ou si vous désirez obtenir des droits su
publication, utilisez les coordonnées ci-aprés ou contactez le Comité national de la CEIl de vq

entaires sur cette
de résidence.

IEC Central Office

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

Email: inmail@iec.ch

Web: www.iec.ch (\ \
N\
About the IEC

The International Electrotechnical Commission (IEC) is the le ) Rizatio at prepares and publishes

Stay up to date on aII new IE wblications. isk etdils twice a month all new publications released. Available
on-line and also by email.
= Customer Service @W
If you wish to give us ydu

Centre FAQ or contact us:

Email: csc@iec.ch
Tel.: +41 22 919 02 11

Fax: +41 22 919{3\9&

ique Internationale (CEI) est la premiére organisation mondiale qui élabore et publie des
ut ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications CEI

Le contenu technique des publications de la CEl est constamment revu. Veuillez vous assurer que vous possédez
I’édition la plus récente, un corrigendum ou amendement peut avoir été publié.

® Catalogue des publications de la CEl: www.iec.ch/searchpub/cur_fut-f.htm

Le Catalogue en-ligne de la CEIl vous permet d’effectuer des recherches en utilisant différents critéres (numéro de
référence, texte, comité d’études,...). Il donne aussi des informations sur les projets et les publications retirées ou
remplacées.

® Just Published CEI: www.iec.ch/online_news/justpub
Restez informé sur les nouvelles publications de la CEIl. Just Published détaille deux fois par mois les nouvelles
publications parues. Disponible en-ligne et aussi par email.

= Service Clients: www.iec.ch/webstore/custserv/custserv_entry-f.htm

Si vous désirez nous donner des commentaires sur cette publication ou si vous avez des questions, visitez le FAQ du
Service clients ou contactez-nous:

Email: csc@iec.ch

Tél.: +41 22 919 02 11

Fax: +41 22 919 03 00


mailto:inmail@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
http://www.iec.ch/webstore/custserv
mailto:csc@iec.ch
http://www.iec.ch/searchpub/cur_fut-f.htm
http://www.iec.ch/online_news/justpub
http://www.iec.ch/webstore/custserv/custserv_entry-f.htm
mailto:csc@iec.ch
https://standards.iteh.ai/catalog/standards/iec/81739aed-67d6-4f4f-bb67-5759f4a0e93f/iec-60846-2-2007

INTERNATIONAL IEC
STANDARD CEl

NORME 60846-2
INTERNATIONALE First edition

Premiére édition
2007-07

ol dose and dose rate
r emergency radiation

atent de dose (ou du débit d’équivalent
ambiant et/ou directionnel pour les

Instruments portables de grande étendue, pour
la mesure de la dose et du débit de dose des
rayonnements photoniques et béta dans des
situations d’urgence de radioprotection

PRICE CODE Q
Commission Electrotechnique Internationale CODE PRIX
International Electrotechnical Commission

= MexayHapoaHas QnektpoTexHudeckas Komucecus For price, see current catalogue

Pour prix, voir catalogue en vigueur



https://standards.iteh.ai/catalog/standards/iec/81739aed-67d6-4f4f-bb67-5759f4a0e93f/iec-60846-2-2007

-2- 60846-2 © IEC:2007

CONTENTS
O L L @ 1 I PP 4
T SCOPE ANA OO e 6
P (o] 4 ¢ F= Y YN = £ =Y g Lo 6
3 Terms and definitioNs . ... e 7
4  General characteristics of ambient dose equivalent (rate) meters for emergency
XU e T0E-T = S PP 7
g N €Y oY - | PP PP
411 Indication. ...
4.1.2 Read-0Uut ..o
4.1.3 Dose equivalent (rate) meter labels and markings
4.1.4 Dose equivalent and dose equivalent rate ranges_..\....\..
4.1.5 Effective range of measurement ....................o oo DA\ D
4.1.6  Minimum range of measurement............ oo NN NG re e N\eeereeneere e
4.1.7 Alarmilevels. ... NG NG N N N
4.1.8 Additional iINdiCation ....... ..o/ e N NG e en ettt et et e e
4.1.9 Failure operation of indication.
4.1.10 Ease of decontamingfion ....
4.1.11 Portability ............cc.o NG NG
4.1.12 Protection of switches«x.....\..>
4.1,
4.2
4.3
4.4
5 Radiation ch te
5.1
5.2
5.3 to
5.7
B8 ANA 5.0 Lo 9
6 Radiation characteristics — Ambient dose equivalent (rate) meters .............cooiiiis 9
6.1 Relative iNtriNSIC @ITOr ... e 9
6.2 Variation of response with photon radiation energy and angle of incidence.............. 9
B.2.1  GBNEIAI it e 9
6.2.2  ReQUIrEMENES ..o e 9
6.2.3  Test Method ... 9
GG T o T G P 10
6.6 Statistical fluctuations ....... ..o 10
B.6.1  ReQUINEMENES ... 10
6.6.2 Test method ... 10
G- Y o o G T 10

6.9  EXtracameral r@SPONS e .. e e 11


https://standards.iteh.ai/catalog/standards/iec/81739aed-67d6-4f4f-bb67-5759f4a0e93f/iec-60846-2-2007

60846-2 © IEC:2007 -3-

6.9.1  ReqUIrEMENES . o e

6.9.2  Test Method ..o

6.10 Response of instrument with extended probe .............ooiiii i
6.10.1 ReqUIrEMENES .. o e

6.10.2 Test Method ... e

7 Electrical characteristics of ambient dose equivalent (rate) meters

T AN 7.2 e

4 T V- 1 0 T o T 1 =
7.3.1  REQUINEMENES i e e e
7.3.2  Test Method ..o e

T4 AN 7.5

8 Mechanical characteristics of ambient dose equivalent (rate) mete

8.1 Mechanical shock during operation...............c.coovi N

8.2 Orientation of dose equivalent (rate) meter (geotropispmh...\...\.. ..

8.3  Drop test . N e D e e
8.3.1 Requirements

8.3.2 Testmethod ... e e N N e

9.1  Ambient temperature influence
9.1.1 Requirements
9.1.2 Testmethod .............0C ... 0N

9.2 Relative humidity................. 00

9.3 Atmospheric pressure

9.4 Sealing against/moistupe

Table 1 — Limits of the coefficient of variation and of the relative intrinsic error..................... 15
Table 2 — Radiation characteristics of directional dose equivalent (rate) meters.................... 15
Table 3 — Radiation characteristics of ambient dose equivalent (rate) meters........................ 15

Table 4 — Electrical, mechanical and environmental characteristics of directional and
ambient dose equivalent (rate) Meters . ... 16


https://standards.iteh.ai/catalog/standards/iec/81739aed-67d6-4f4f-bb67-5759f4a0e93f/iec-60846-2-2007

—4 - 60846-2 © IEC:2007

INTERNATIONAL ELECTROTECHNICAL COMMISSION

RADIATION PROTECTION INSTRUMENTATION -
AMBIENT AND/OR DIRECTIONAL DOSE EQUIVALENT (RATE) METERS
AND/OR MONITORS FOR BETA, X AND GAMMA RADIATION -

Part 2: High range beta and photon dose and dose rate portable
instruments for emergency radiation protection purposes

FOREWORD
1) The International Electrotechnical Commission (IEC) is a worldwide organizatio S ¢
all national electrotechnical committees (IEC National Committees). je s, to )promote
international co-operation on all questions concerning standardization in t 3 i fields. To
this end and in addition to other activities, IEC publishes Internationak Standards, 1 i pecifications
Technical Reports, Publicly Available Specifications (PAS) and i ] & “IEC
Publication(s)”). Their preparation is entrusted to technical committges; an N atlonal Committee interested
in the subject dealt with may participate in this preparatory wor governmental and non-
governmental organizations liaising with the IEC also participate i iS™ ian. collaborates closely

with the International Organization for Standardization (I
agreement between the two organizations.

onditions determined by

2) The formal deC|S|ons or agreements of IEC OR technlc y as nearly as possible, an international

3) IEC Publications have the form of recommendati

S|e or thy
C Nationg i

Publications is accurate, IEC cannot be
misinterpretation by any end

4) In order to promote intern
transparently to the maxi
between any IEC Publica
the latter.

5) IEC provides n' 2
equipment declared Ao be

6) All users should ensuyre

7) No liability shall a tac

8) Attention v
indispensable™Mar the cyrrect application of this publication.

9) Attention is drawn te_the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60846-2 has been prepared by subcommittee 45B: Radiation
protection instrumentation, of IEC technical committee 45: Nuclear instrumentation.

This part of IEC 60846 is to be used in conjunction with IEC 60846:2002.

NOTE IEC 60846:2002 is currently under revision and will be issued as IEC 60846-1 around 2008-2009. This part
of IEC 60846 will then be revised with references to the new publication IEC 60846-1.
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The text of this standard is based on the following documents:

FDIS Report on voting
45B/542/FDIS 45B/549/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts of the IEC 60846 series, under the general title
instrumentation — Ambient and/or directional dose equivalent (rate) mete

adhigtion protection

* reconfirmed,
+ withdrawn,
* replaced by a revised edition, or

@@
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RADIATION PROTECTION INSTRUMENTATION -
AMBIENT AND/OR DIRECTIONAL DOSE EQUIVALENT (RATE) METERS
AND/OR MONITORS FOR BETA, X AND GAMMA RADIATION -

Part 2: High range beta and photon dose and dose rate portable
instruments for emergency radiation protection purposes

1 Scope and object

This part of the IEC 60846 series applies to portable or transportable ds equivalent (rate)

series does not identify ir
rated ranges of the insfru

determined by
qualified individd

measuring dose egui an the minimum detectable dose rate level specified
in this part of the{|EG, 60846 i contained in IEC 60846:2002. Where such instruments

Althoughthis p 9 C 60846 series specifies the requirements for instruments primarily
for emergency i instruments may also be used for on-site measurements at other
times. If the instru has a remote detector and if an additional detector is provided in the

measuring assembly to measure dose equivalent rate at the location of the operator, the
requirements shall apply to both of the detectors.

2 Normative references
This clause of IEC 60846:2002 applies, with the following additional references:

IEC 60325:2002, Radiation protection instrumentation — Alpha, beta and alpha/beta (beta
energy >60 keV) contamination meters and monitors

IEC 60846:2002, Radiation protection instrumentation — Ambient and/or directional dose
equivalent (rate) meters and/or monitors for beta, X and gamma radiation
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in 3.1 to 3.4 of
IEC 60846:2002 apply, without modification.

An additional definition applies:

3.2.15
extracameral
response to radiation of all the parts of the instrument except the detector itself

4 General characteristics of ambient dose equivalent (rate) m¢ or
emergency purposes

4.1 General
4.1.1 Indication

The indications of the ambient dose equivalent (rate
equivalent (rate), for example, Sievert or Sievert per h

4.1.2 Read-out

casurement. For application as an emergency instrument,
terest are within the range from approximately 1 mSv/h to

the dose eqlivale
i is provided, the range between 1 mSv to 10 Sv is usually of

10 Sv/h. ntegrati
interest.

4.1.5 Effective_range of measurement

This subclause of IEC 60846:2002 applies, without modification.

4.1.6 Minimum range of measurement

The minimum effective range of measurement of dose equivalent rate shall cover at least four
orders of magnitude and shall include the range from 1 mSv/h to 10 Sv/h. The minimum
effective range of dose equivalent shall cover at least four orders of magnitude and shall
include 10 Sv.

4.1.7 Alarm levels

This subclause of IEC 60846:2002 applies, without modification.

4.1.8 Additional indication

This subclause of IEC 60846:2002 applies, without modification.
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4.1.9 Failure operation of indication

This subclause of IEC 60846:2002 applies, without modification.

4.1.10 Ease of decontamination

This subclause of IEC 60846:2002 applies, without modification.

4.1.11 Portability

In the case of survey meters, the complete instrument should not exceed 4 kg in weight and
shall be equipped with handles, straps or other means to facilitate operation while being
carried. It is recognized that an extension probe or some other means say be required to
reduce the dose to the operator.

4.1.12 Protection of switches

Switches and other controls shall be protected to prevent ind \ G tion or mal-

operation of the instrument.

4.1.13 Use of extension probe

If an extension probe is to be used, the instrume
manufacturer shall provide the method
of the test.

Emergency dose ) equently provided with a surface contamination probe.
This probe sha i ements of IEC 60325.

5 Radiationghara istics — Directional dose equivalent (rate) meters

5.1 Relative in

This subclause of IEC 60846:2002 applies, without modification.

5.2 Variation of response with beta radiation energy and angle of incidence

5.21 Requirements

The response of the directional dose equivalent (rate) meter to beta radiation produced by the
reference radiation of 90Sr/90Y in the calibration direction shall not differ by more than 50 %

from unity. In addition, the response to the reference radiation of 85Kr or 204T| shall be given
by the manufacturer.

5.2.2 Test method

For the beta radiation of 90Sr/90Y, the response shall be measured for zero angle of
incidence.
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5.3to0 5.6

These subclauses of IEC 60846:2002 apply, without modification.

5.7 Statistical fluctuations
5.7.1 Requirements

The coefficient of variation of the indication due to random fluctuations shall be less than the
values given in Table 2 of IEC 60846-2.

5.7.2 Test method

This subclause of IEC 60846:2002 applies, without modification.

5.8 and 5.9

These subclauses of IEC 60846:2002 apply, without modificatie

6.1 Relative intrinsic error

6.2 Variation of response with photox
6.2.1 General

Where telescopic or remot indri ddsed for emergency instrumentation, the
following subclauses S 2 ¢ C 60846:2002. In all other cases, 6.2 of

IEC 60846:2002 afpli
6.2.2 Require S

e 0,625 to 2,50 for ;5 MeV to 7 MeV and 0° to £60° and 180° to (180°+60°).

All indicated dose values shall be corrected for non-linear response and, if necessary, for the
effect of the influence quantity dose rate.

Where more than one detector is utilized, then these requirements shall apply to each
detector.

NOTE 1 The calibration direction for cylindrical probes is typically normal to the axis of symmetry.

NOTE 2 The range of the response 0,71 to 1,67 corresponds to the range of the correction factor 1,00 +0,40.
The range of the response 0,625 to 2,50 corresponds to the range of the correction factor 1,00 +0,60.

6.2.3 Test method

The tests should be performed using the narrow-spectrum series of radiation qualities of
ISO 4037-1, however if very high dose rates are required, the wide-spectrum series or high air
kerma rate series may be required.
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