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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RADIATION PROTECTION INSTRUMENTATION -
PASSIVE INTEGRATING DOSIMETRY SYSTEMS FOR
ENVIRONMENTAL AND PERSONAL MONITORING -

Part 1: General characteristics and performance requirements

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization f i 3N comprising
all national electrotechnical committees (IEC National Commlttees) The gt i promote
international co-operation on all questions concerning standardization in the e elds. To
this end and in addition to other activities, IEC publishes International ghnica ifications,
Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guides { S “IEC

governmental organizations liaising with the IEC also part|0|pate i
with the International Organlzatlon for Standardization (ISO

The formal decisions or agreements of IEC on technical matilers & v @S possible, an international
consensus of opinion on the relevant subjects since e i \iitee has representation from all
interested IEC National Committees

IEC Publications have the form of recom ernatiQnal use/and are accepted by IEC National
Committees in that sense. While all reasonable effqrt o-ensdre that the technical content of IEC

Publications is accurate, IEC cannot be i the way in which they are used or for any
misinterpretation by any end user.

the latter.

IEC provides no
equipment decl@
All users should € re

Attention is drawn to
patent rights. IEGghall

e possibility that some of the elements of this IEC Publication may be the subject of
ot be held responsible for identifying any or all such patent rights.

International Standard IEC 62387-1 has been prepared by subcommittee 45B: Radiation
protection instrumentation, of IEC technical committee 45: Nuclear instrumentation.

The text of this standard is based on the following documents:

FDIS Report on voting
45B/544/FDIS 45B/554/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.
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A list of all parts of the IEC 62387 series, under the general title: Radiation protection
instrumentation — Passive integrating dosimetry systems for environmental and personal
monitoring, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch” in
the data related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

» replaced by a revised edition, or
*+ amended.

@%
S
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INTRODUCTION

IEC 62387 is published in separate parts according to the following structure:

Part 1: General

General characteristics and performance requirements

Part 2: Thermoluminescence dosimetry systems

Parts 3 and following: Other dosimetry systems

A dosimetry system may consist of the following elemer

Specific characteristics of, and performance requirements for, thermoluminescence
dosimetry systems

Up to now, this part is represented by the second edition of IEC 61

The further parts (to be published later) contain specific chara
performance requirements for, other detectors like dire
stimulated luminescence etc.

a) a passive device, referred to here as a dete
provides and stores a signal for uge _in mee
radiation field
b) a dosemeter, that incorporates som
detectors;
c) a reader which is used to readou th
order to determine th
d) a computer with approp ate SQ
from the reader,
electronic f”@ 0
e) additional eq : d procedures (instruction manual) for performing
associated pro iNg stored dose information, cleaning dosemeters, or
those needed’to\e ffectiveness of the whole system.
The main objective national standard IEC 62387-1 are to

dosemeters, xeagersyand additional equipment. In addition, the corresponding methods of
test to check.that these requirements are met are given in detail;

harmonize requirements for all types of passive dosimetry systems detecting external
photon and beta radiation;

specify the use the operational quantities according to ICRU 51;

harmonize tests using radiation with relevant ISO standards on reference radiation and
calibration: ISO 4037 for photon radiation, ISO 6980 for beta radiation and 1SO 8529 for
neutron radiation. For this reason, no conversion coefficients from air kerma (or absorbed
dose or fluence) to the operational quantities are given in this standard. Those given in
the 1ISO-standards are applicable;

incorporate basic terms of the concept that a result of a measurement essentially consists
of a value and an associated uncertainty, as expounded in the introductions of IEV 311
and IEC 60359 and refer the reader to an IEC technical report for complete uncertainty
analysis in radiation protection measurements and to the GUM,;
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e align IEC uncertainty requirements on dosimetry systems for measuring personal dose
equivalents with those stated in ICRP Publication 75: General Principles for the Radiation
Protection of Workers.

@%
S
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RADIATION PROTECTION INSTRUMENTATION -
PASSIVE INTEGRATING DOSIMETRY SYSTEMS FOR
ENVIRONMENTAL AND PERSONAL MONITORING -

Part 1: General characteristics and performance requirements

1 Scope and object

This part of IEC 62387 applies to all kinds of passive dosimetry systenis thatare used for
measuring the personal dose equivalents Hp(10) or Hp(0,07) or the ambi equivalent
H*(10). It applies to dosimetry systems that measure external phot iattlen in the
dose range between 0,01 mSv and 10 Sv and in the energy ran i e following
Table. All the energy values are mean energies with respect illng dese“quantity.
The dosimetry systems usually use electronic devices for the\data i and thus are
often computer controlled.

N
. . Energy range fo ergy range for
Measuring quantity photon radiati a beta-pacticle yadiation

Hy(10), H*(10) 12keV to 7Mg\\_~ A -
N\ (9, 02Meva to 1,2 MeV
H,(0,07) 8 ke toR50 ke almopst equivalent to E 5,
romt 225keV to 3,54 MeV
a  For beta-particle radiation, dn energy ofN\Q,0¥k MeW\s required to penetrate the
dead layer of skin of 0,07 mm (almos{ equjvalent to.0,07”mm of ICRU tissue) nominal
depth.
\( ‘/)\/
NOTE 1 In this standard, “dose*wnie ient dose equivalent, unless otherwise stated.

NOTE 2 For Hp(10)
estimate for the effective dose

) no beta radjatio

e sidered. Reasons: 1) H,(10) and #*(10) are a conservative
ch is\not

le quantity for beta radiation. 2) No conversion coefficients are

Ri

resulting from_Rat@ral background radiation using extra dosemeters.

NOTE The correwtion due\to natural background may be made before or after the dose calculation.

In this standard, requirements are stated for minimal ranges of influence quantities, for
example 80 keV to 1,25 MeV for photon energy (see Tables 3 to 5). A dosimetry system shall
at least fulfil the requirements stated for these minimal ranges. However, the manufacturer
may state larger ranges for the different influence quantities, for example 60 keV to 7 MeV.
These larger ranges are called rated ranges. In such cases, the dosimetry systems must fulfil
the requirements stated for these rated ranges. Thus, dosimetry systems can be classified by
stating a set of ranges (for dose, energy, temperature etc.) within which the requirements
stated in this standard are met (Capabilities of the system, see Clause 7). In addition, usage
categories are given in Annex D with respect to different measuring capabilities.
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For the dosimetry systems described above, this standard specifies general characteristics,
general test procedures and performance requirements, radiation characteristics as well as
environmental, electrical, mechanical, software and safety characteristics.

The absolute calibration of the dosimetry system is not checked during a type test according
to this standard as only system properties are of interest. The absolute calibration is checked
during a routine test.

2 Normative references

of the referenced document (including any amendments) applies.

IEC 60050-300:2001, International Electrotechnical Vocabula

IEC 60050-394:1995, International Elect
instrumentation: Instruments
Amendment 1 (1996)
Amendment 2 (2000)

IEC 60068-2-32, Envirp

IEC 61000—4—2, -
techniques — Elettrostat

IEC 61000-4-3, £
techniques — £

IEC 61000
techniques

IEC 61000-4-5, Efectromagnetic compatibility (EMC) — Part 4-5: Testing and measurement
techniques — Surge immunity test

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

IEC 61000-4-11, Electromagnetic compatibility (EMC) — Part 4-11: Testing and measurement
techniques — Voltage dips, short interruptions and voltage variations immunity tests

IEC 61000-6-2, Electromagnetic compatibility (EMC) — Part 6-2: Generic standards -
Immunity for industrial environments

ISO 4037-1:1996, X and gamma reference radiation for calibrating dosemeters and doserate
meters and for determining their response as a function of photon energy — Part 1: Radiation
characteristics and production methods
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ISO 4037-2:1997, X and gamma reference radiation for calibrating dosemeters and doserate
meters and for determining their response as a function of photon energy — Part 2: Dosimetry
for radiation protection over the energy ranges 8 keV to 1,3 MeV and 4 MeV to 9 MeV

ISO 4037-3:1999, X and gamma reference radiation for calibrating dosemeters and doserate
meters and for determining their response as a function of photon energy — Part 3: Calibration
of area and personal dosemeters and the measurement of their response as a function of
energy and angle of incidence

ISO 4037-4:2004, X and gamma reference radiation for calibrating dosemeters and doserate
meters and for determining their response as a function of photon energy — Part 4: Calibration
of area and personal dosemeters in low energy X reference radiation fields

ISO 6980-1:2006, Nuclear energy — Reference beta-particle radiation ~ . Methods of

production

ISO 6980-2:2004, Nuclear energy — Reference beta-particle radiati : Qafibration
fundamentals related to basic quantities characterizing the radig 1

ISO 6980-3:2006, Nuclear energy — Reference beta-particte radiqtjo Calibration of
area and personal dosemeters and the determination of t asva function of beta

radiation energy and angle of incidence

ISO 8529-1:2001, Reference neutron
production

¢ following terms and definitions apply.

rieasurements in general, definitions were taken from
IEC 60050-393 and from IEC 60050 394. A very I|m|ted

The references are given in brackets [ ]. The information following the brackets is specific to
this standard and is not originating from the given source.

A word between parentheses () in the title of a definition is a qualifier that may be skipped if
there is no danger of confusion with a similar term.
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The terms are listed in alphabetical order.

31

ambient dose equivalent

H*(d)

at a point in a radiation field, dose equivalent that would be produced by the corresponding
expanded and aligned field, in the ICRU sphere at a depth, d, on the radius opposing the
direction of the aligned field

[ICRU 51]

NOTE The recommended depth, d, for environmental monitoring in terms of H*(d) is 10
written as H*(10). [IEV 393-14-95]

and H*(d) may be

3.2
calibration factor
Ny

NOTE 1 The reciprocal of the calibration factor is equal to
the calibration factor, which refers to the refererice
at the time of measurement.

[ISO 4037-3, Definition 3.2.12, modified]

NOTE 2 This definition is of special importance for ea dose
NOTE 3 The reference value &, fonthe dose’is given imFabje 2/
33

coefficient of variati
\4

ratio of the standard c ithmetic mean G of a set of » indicated values Gj

(indicated value)<g

:%\/ ' $(6,-5F

n—1j=1

[IEV 394-20-1

3.4

conventional true value (of a quantity)

C

value attributed to a particular quantity and accepted, sometimes by convention, as having an
uncertainty appropriate for a given purpose

NOTE "Conventional true value" is sometimes called “assigned value”, “best estimate of the value”, “conventional
value” or “reference value”.

[IEV 311-01-06; GUM B.2.4]
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