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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RADIATION PROTECTION INSTRUMENTATION -
ENVIRONMENTAL, ELECTROMAGNETIC AND
MECHANICAL PERFORMANCE REQUIREMENTS

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for stafdardization comprising
all national electrotechnical committees (IEC National Committees). j X\ is to promote

this end and in addition to other activities, IEC publishes International Standa

Technical Reports, Publicly Available Specifications (PAS) and Guides “IEC
Publication(s)”). Their preparation is entrusted to technical committees; an terested
in the subject dealt with may participate in this preparatory work. |p i , ental and non-
governmental organizations liaising with the IEC also partICIpate in this repar Q. 2
with the International Organization for Standardization (ISO) i ¢co i iti determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matte 2 as possible, an international
consensus of opinion on the relevant subjects since eac i S iftee has representation from all

interested IEC National Committees.

3) IEC Publications have the form of recomm

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

4)

5)

6)

7)
& National Committees for any personal injury, property damage or
whether direct or indirect, or for costs (including legal fees) and
use of, or reliance upon, this IEC Publication or any other IEC

8) o]y N tive references cited in this publication. Use of the referenced publications is

9) R to\the~possibility that some of the elements of this IEC Publication may be the subject of

patent rights. YC shalNnot be held responsible for identifying any or all such patent rights.

International Standard |IEC 62706 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/744/FDIS 45B/753/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.



62706 © IEC:2012 -5-

The committee has decided that the contents of this publication will remain unchanged until
the stability 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

Radiation protection instrumentation including those instruments used for the detection and
identification of radioactive material and radionuclides are used in many different
environments. They are typically exposed to different temperatures, humidity levels,
electromagnetic fields, and mechanical stresses such as shock and vibration during normal
use. Radiation instrumentation may be worn, hand carried, mounted to a vehicle, transported
from location to location, or installed. All of the conditions associated with these very different
uses should be considered when developing instrument-specific requirements. In order to
ensure consistency between standards, this environmental, electromagnetic, and mechanical
performance requirements standard was established.

@C@
S
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RADIATION PROTECTION INSTRUMENTATION -
ENVIRONMENTAL, ELECTROMAGNETIC AND
MECHANICAL PERFORMANCE REQUIREMENTS

1 Scope and object

This International Standard establishes the environmental, mechanical and electromagnetic
performance requirements and methods of test for radiation protection instrumentation.

this standard are applicable to body-worn (e.g., personal radiatio
dosemeters), hand carried, portable and transportable, mobile, ofN

are indispensable for its application. For dated re ’ the edition cited applies. For
undated references, the latest edi gocument (including any
amendments) applies.

IEC 60050-393, International Electrgtechnicak Yocabulary (IEV) — Part 393: Nuclear

IEC 60050-394:2007,
instrumentation — Instr,

IEC 61000-4-3, “Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement
techniques — Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-5, Electromagnetic 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 61000-4-8, Electromagnetic compatibility (EMC) — Part 4-8: Testing and measurement
techniques — Power frequency magnetic field immunity test

IEC 61000-4-12, Electromagnetic compatibility (EMC) — Part 4-12: Testing and measurement
techniques — Ring wave immunity test
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3 Terms and definitions, abbreviations, quantities and units

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions, as well as those given
in [IEC 60050-393 and IEC 60050-394 apply.

3.1.1

body-worn instrument

radiation instruments that are worn on the trunk or the extremities of the body while being
used

3.1.2
handheld or portable instrument
radiation instruments that are used while being held

3.1.3
influence quantity
quantity that is not the measurand but that affects the resu

Note 1 to entry: For example, temperature of a micrometer used to meas

[SOURCE: IEC 60050-394:2007, 394-40-27; GUIM

3.1.4
influence quantity of type F
influence quantity whose effect on the j

Note 1 to entry: Examples arg
incidence.

Note 2 to entry: "F” standg fox factor: Thelindication duetofadiation is multiplied by a factor due to the influence
quantity (e.g., the indication due™o €060 radjatiog i times that due to Cs-137 radiation).
3.1.5 0

influence quantity @ NE
influence quantity G t on the indicated value is a deviation independent of the
indicated value

“S” stands for sum: The indication is the sum of the indication due to radiation and due to the
., elestromagnetic disturbance.

Note 2 to entry:
influence quantity, exg

3.1.6
installed instrument
radiation instruments that are permanently mounted at a location for use

3.1.7

transportable instrument

radiation instruments that may be moved to different locations and do not operate while in
transit

3.1.8
mobile instrument
radiation instruments that are mounted to moving platforms and operate while in motion
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3.2 Abbreviations

ESD electrostatic discharge
RF radio frequency

EM Electromagnetic

DC  direct current

AC alternating current

3.3 Quantities and units
In the present standard, units of the International System (SI) are used1. The definitions of

radiation quantities are given in IEC 60050-393 and IEC 60050-394. The corresponding old
units (non SI) are indicated in brackets.

Nevertheless, the following units may also be used:

— for energy: electron-volt (symbol: eV), 1 eV = 1,602 x 10~19 J;
— for time: years (symbol: y), days (symbol: d), hours (symbol;
Multiples and submultiples of Sl units will be used, whe
system.

4 General requirements

This standard does not define the gene stems or devices used to
perform individual tests. General reqWi ed in the instrument-specific
standard.

5 General test proc

5.1 Nature of tests

This standard

requirements and mg

types.

Table 1 contains the/feference and standard test conditions. Reference conditions are those
conditions to which the performances of the device are valid and standard test conditions
indicate the necessary tolerances in practical testing.

5.3 Use of this standard

5.3.1 General

This standard provides the environmental, mechanical, and electromagnetic performance
requirements and methods of tests when developing new or revising existing standards.

These requirements should be established based on the type of instrument (e.g., portable)
and its expected use (e.g., indoor or outdoor) as defined in Clause 3.

1 International Bureau of Weights and Measures: The International System of Units, gt edition, 2006.



-10 - 62706 © IEC:2012

5.3.2 Requirements for influence quantities
5.3.21 General

Unless stated otherwise the functional requirements established in an instrument-specific
standard shall be given in terms of change in functionality (e.g., alarm activation, loss of
display, etc.) or indicated reading (e.g., +15 % of the average reading obtained in standard
conditions).

The instrument specific standard should indicate whether an influence quantity usually acts as
type S or F. The radiation level chosen for each test should be based on the type of influence
quantity as described in 5.3.2.2 and 5.3.2.3.

5.3.2.2 Tests for influence quantities of type S
These tests should be performed at an ambient dose equivalent (
ensure that an effect from the test is measureable (e.g.,

effective range of measurement but not zero in order to be ab
indication).

5.3.2.3 Tests for influence quantities of type F

5.3.3 Environmental requirements

Environmental requirem
design and expected use.

relative humidity Aest
environmental ~®,

rd. As a minimum ambient temperature and
types of radiation detection systems. Other
as deemed appropriate by the project leader.

etic requirements for radiation protection instrumentation”
ture, relative humidity, and other metrological requirements
designation here, i.e., body-worn, handheld, installed, etc.]
dvisable not to insert the year of publication in the normative

5.3.4 Mechanical requirements

Mechanical requirements apply to different types of radiation systems based on their design
and expected use. The mechanical requirements that apply to a specific system are
addressed by that specific standard. As a minimum, vibration, mechanical shock, and impact
are required for all types of radiation detection systems.

The following example text could be used in an individual standard as reference to this
standard: "The equipment shall undergo the tests specified in IEC 62706 "Environmental,
mechanical, and electromagnetic requirements for radiation protection instrumentation”
concerning the mechanical requirements for [insert instrument designation here, i.e., body-
worn, handheld, installed, etc.] instrumentation.” It is advisable not to insert the year of
publication in the normative references citing IEC 62706. Thus, the latest edition of this
standard will be considered.
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5.3.5 Electromagnetic requirements

Electromagnetic requirements apply to different types of radiation systems based on their
design and expected use. The electromagnetic requirements that apply to a specific system
are addressed by that specific standard. As a minimum, radio frequency immunity and
emissions are required for all types of radiation detection systems.

The following example text could be used in an individual standard as reference to this
standard: "The equipment shall undergo the tests specified in IEC 62706 "Environmental,
mechanical, and electromagnetic requirements for radiation protection instrumentation”
concerning the electromagnetic requirements for [insert instrument designation here, i.e.,
body-worn, handheld, installed, etc.] instrumentation.” It is advisable not to insert the year of
publication in the normative references citing IEC 62706. Thus, the Iat edition of this
standard will be considered.

5.3.6 Functionality test

temperature, humidity and electromagnetic, and
disturbances. Appropriate radiation sources specifj
should be used.

e Instrument readings are within a specifi

e No alarms, radionuclige\identifi or decrease in readings, or spurious

indications are observe influence quantity without the presence of
a radiation source.

e The instrumenkrad JeN iffication\capabilities are not degraded after exposure to
an influence i

5.3.7 Additiona

Radiation detectionw&quirements are addressed in the instrument-specific standard.

7 Environmental requirements

71 General

Instruments may consist of multiple components that form a system, e.g., a dosimetry system
includes the reader and individual dosemeters. Individual components may be exposed to
different environments. Selection of environmental requirements shall consider the expected
conditions in which each component will be used. During testing, those components that will
not be exposed to an influence field (e.g., temperature) may be separated from the overall
system.



