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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RADIATION PROTECTION INSTRUMENTATION -
ELECTRONIC COUNTING DOSEMETERS
FOR PULSED FIELDS OF IONIZING RADIATION

FOREWORD
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ational electrotechnical committees (IEC National Committees). The object of IEC is fo

ational co-operation on all questions concerning standardization in the electrical and electronic.Af]
bnd and in addition to other activities, IEC publishes International Standards, Technical(Specit
hical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred” to

cation(s)”). Their preparation is entrusted to technical committees; any IEC National Committee in
e subject dealt with may participate in this preparatory work. International, gevetnmental 4
nmental organizations liaising with the IEC also participate in this preparation.#E€ collaborate
the International Organization for Standardization (ISO) in accordance with(eonditions detern
ment between the two organizations.

lormal decisions or agreements of IEC on technical matters express, as nearly as possible, an inte
bnsus of opinion on the relevant subjects since each technical committee has representation
sted IEC National Committees.

Publications have the form of recommendations for international-use and are accepted by IEC
nittees in that sense. While all reasonable efforts are made_to ensure that the technical conten
cations is accurate, IEC cannot be held responsible forthe way in which they are used or
terpretation by any end user.

der to promote international uniformity, IEC NationahCommittees undertake to apply IEC Puf
parently to the maximum extent possible in their¢national and regional publications. Any di
ben any IEC Publication and the corresponding national or regional publication shall be clearly ind
tter.

tself does not provide any attestation of conformity. Independent certification bodies provide cq
Esment services and, in some areas, access'to IEC marks of conformity. IEC is not responsiblg
Ces carried out by independent certificatioh bodies.

ers should ensure that they have the(latest edition of this publication.

bbility shall attach to IEC or its directors, employees, servants or agents including individual exp
bers of its technical committeesiand IEC National Committees for any personal injury, property da
damage of any nature whatsoever, whether direct or indirect, or for costs (including legal f4
hses arising out of the publication, use of, or reliance upon, this IEC Publication or any o
cations.

tion is drawn to the\Normative references cited in this publication. Use of the referenced public]
bensable for the correct application of this publication.

tion is drawn, to‘the possibility that some of the elements of this IEC Publication may be the s
t rights. IEC¢Hhall not be held responsible for identifying any or all such patent rights.

ain task of IEC technical committees is to prepare International Standa
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the required support cannot be obtained for the publication of an International Standard,

des

pite repeated efforts, or

the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC 62743, which is a technical specification, has been prepared by subcommittee 45B:
Radiation protection instrumentation, of IEC technical committee 45: Nuclear instrumentation.
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The text of this technical specification is based on the following documents:

Enquiry draft Report on voting

45B/706/DTS 45B/726A/RVC

Full information on the voting for the approval of this technical specification 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.

The co
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3
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to the specific publication. At this date, the publication will be

sformed into an International standard,
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aced by a revised edition, or

ended.

ual version of this publication may be issued at a laterdate.

remain unchang

d until

bility date indicated on the IEC web site under "http://webstore.iec.ch” in_the data
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INTRODUCTION

The specification and determination of the special characteristics required for dosemeters to
be used in pulsed fields of ionizing radiation have been excluded from all standards for direct
reading personal and environmental dosemeters issued before 2012 for radiation protection
purposes. These standards only specify characteristics for continuous radiation. This Techni-
cal Specification provides the necessary information for the measurement of one single radia-
tion pulse, which is the most difficult situation to be measured. The characteristics of a dose-
meter for repeated pulses is expected to be better than for one single radiation pulse with the
same parameters but worse than for continuous radiation, i.e., in between of the characteris-
tics for these two extreme conditions. This Technical Specification applies for such direct
reading_dosemeters that use pulse counting for the determination of the measured dose
value. Dosemeters that use delayed pulses, e.g., due to activation by neutrons, are excluded.

The cqncept is similar to the concept used for other influence quantities, elg., rddiation
energy| The workplace is characterized by the parameter range occurring at that workplace,
i.e., in|the case of energy the expected possible values of radiation enefgy. It can then be
determjned if the dosemeter under consideration can be used. The required parametefs for a
workplace where pulsed radiation occurs are

— theminimum value of the radiation pulse duration, #,se min,,@CGurring at the workplace,

— the|maximum value of the dose rate during the radiation pulsg, prse,max , occurring at the
workplace,
— the| maximum value of the dose per radiationypulse, Hyse max. OCcurring |at the
workplace.

The pafameters to be determined by the type test of the counting dosemeter are

— the|maximum value of the measurable dose rate in the pulse, Hcount,max,

— the|dead time of the detector, 74q5q.

— the| dose indication per each,K counting event which is registered by the doslemeter
elegtronics, Gyoynts

— theltype of the dead time, i.el, extendable or non-extendable dead time, and finally
— the|measurement cycletime of the dosemeter, T e

In pringiple, the parameters resulting from the type test could be determined using confinuous
radiatign fields if the.detector is connected to a simple, linear and straight forward cpunting

electropics. But{hearly any counting dosemeter exhibits one or more of the following
properfies. It

— usefs jnternal range switching,

T uses—se diation
energy,

— uses special, proprietary algorithms,

— adjusts the measurement cycle time, T e, to the dose rate, Ggose» Measured by the
dosemeter,

— mitigates the effect of EMC-pulses and mechanical drops.

All these properties could affect the results when determining the characteristics for pulsed

radiation fields by using continuous radiation fields. The conclusion is that measurements
using pulsed radiation fields are required for testing of dosemeters.

As a help to the user to judge whether or not the dosemeter under consideration can be used,
Table A.1 in the informative Annex A gives some parameter values for typical workplaces
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where pulsed radiation occurs. They are based on the knowledge available in 2012 and may
change with the next generation of pulsed radiation generating equipment.

This Technical Specification contains much information for which worldwide experience is not
available at the date of its development. Therefore, it was decided to publish it as a Technical
Specification. It is expected that within the next years this experience will be gained and then
maintenance of this publication could lead to an International Standard.
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RADIATION PROTECTION INSTRUMENTATION -
ELECTRONIC COUNTING DOSEMETERS
FOR PULSED FIELDS OF IONIZING RADIATION

1 Scope

This Technical Specification applies to all types of counting dosemeters, irrespective of the
measuring quantity and the type of radiation intended to be measured. It ensures that a single
radiatign pulse can be correctly measured even if the dosemeter is in the interng
relevarlt for measuring background or environmental radiation. The characterjstics

dosem
with th
charac

e same parameters but worse than for continuous radiation, i.e., in‘between
eristics for these two extreme conditions. This Technical Specificationidoes not

the chgracteristics of the dosemeter for repeated pulses. The Technical Specification d

| state
of the

bter for repeated pulses is expected to be better than for one single radiation pulse

of the
specify
bes not

apply for those types of counting dosemeters that either

— do hot have an indication or software read-out of the dose rate ahd the number of|pulses
counted,

— conyvert the non-pulsed detector signal to counts by a converter, or

— use€l nuclear reactions to generate long and nearly continuous secondary radiation fields
which then are measured by the dosemeter using counting techniques instead of

measuring the direct radiation pulse.

The pu

— rad

sed radiation source is characterized by the parameters

ation pulse duration, 7se.

— pulge peak dose rate, Hpyise peak -

— dose per radiation pulse, H,

This T
influen

pulsej

pchnical Specification considers the pulsation of the radiation field as an ad
ce quantity like particle energy and direction of radiation incidence. Therefore, th

described are additional to all the tests in the respective standards.

This te

chnical specification describes methods to determine the characteristic paramg

the counting dosefeter. A prerequisite of the method is that the model function of the
meter ¢an sufficiently be approximated by

where

Gdose = Geount X count X Kdead

ditional
e tests

ters of
b dose-

(1)

Ggose is the dose indication of the dosemeter,

Geount I8 the dose indication per counting event,

Reount is the number of counting events counted by the dosemeter, and
kqead is the correction for dead time losses.

This simplified model function should not fully describe the dosemeter but it should be valid
only — maybe with effective values — for the tests in the case of a single pulse occurring when
the dosemeter is in the internal state relevant for measuring background or environmental
radiation, i.e., the dosemeter has not performed any specific parameter adjustment for high
dose rate. In this sense this simplified model function uses effective parameters specific for

pulsed

radiation.

This technical specification is applicable to all types of radiation for which a suitable pulsed
reference field is available and all other requirements are fulfilled.
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2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60050 (all parts), |International Electrotechnical Vocabulary (available at
http://www.electropedia.org)

ISO 4037-3:1999, X and gamma reference radiation for calibrating dosemeters and doserate
metersrarnd-for u'c'fc'um'lu'uy thetr TeSPOITST as d forrctionmrof ;Jl'lutuu cneTrgy —— Part-3—Catibration
of areqg and personal dosemeters and the measurement of their response as a fungtion of
energyland angle of incidence

The International System of Units, 8™ edition, International Bureau of Weights .and Measures,
2006.

3 Terms and definitions, abbreviations and symbols, quantities and units

3.1 Terms and definitions

For the purposes of this document, the terms and definitions.given in IEC 60050-3951 and the
following apply.

3.11
contintious radiation
<area and individual dosimetry> ionizing radiation with a constant dose rate at a given point in
space for time intervals longer than 10 s, if thepower-on and -off processes are neglected

Note 1 {o entry: The time span of 10s is\taken from type test requirements of IEC 61526:2010 and
IEC 60846-1:2009 that the dosemeter shall be(Capable of detecting changes in the dose rate within 10 s.

3.1.2
countihg event
ionizing interaction by which ‘one count is produced by the dosemeter electronics

Note 1 t¢ entry: Adapted from/IEC 60050-531:1974, 531-13-01.

3.1.3
dead time correction
correctjon to_‘be’ applied to the observed number of counting events in order to take into
account the number of counting events lost due to the dead time

Note 1 to entry: Adapied from I[EC 60050-394:2007, 394-39-2Z.

3.1.4
dead time

ldead
time interval after the initiation of a counting event caused by an ionizing event, during which

a dosemeter operating in pulse mode cannot respond to a further ionizing event

Note 1 to entry: Adapted from IEC 60050-394:2007, 394-38-50.

1 Tobe published. IEC 60050-395 will replace and cancel IEC 60050-393 and IEC 60050-394.
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dose of a radiation pulse

H

pulse

dose value attributed to one radiation pulse

3.1.6

dose indication

Gdose

indication of the counting dosemeter in terms of dose

3.1.7

dose indication per counting event

G

count

indicatifon increment of the counting dosemeter for one counting event

3.1.8

dose rate indication

Gdose

indicatifon of the counting dosemeter in terms of dose rate

3.1.9

extendable dead time
paralyzable dead time

dead ti

3.1.10

me that is extended if further ionizing events occdryduring the dead time interval

internal state

soft an

EXAMPL
and the

 hardware parameters set internally (by'the dosemeter)

Cycle time are set to the maximum values to indicate the dose value with the highest resolution

and to rdduce the coefficient of variation of thé indication.

3.1.11

ionizinjg event

any int

[SOUR

3.1.12
maxim

H count,

maximlimivalue of the radiation pulse peak dose rate which can be measured by the c
dosemW’ i i

3.1.13
maxim
H,

braction by which one‘or more ions are produced

CE: IEC 60050-531:1974, 531-13-01]

um measurable dose rate in the pulse

max

um pulse dose

pulse,max

maximum value of the dose of a radiation pulse occurring at a given workplace

3.1.14
maxim

um pulse peak dose rate

Hpulse,max
maximum value of the pulse peak dose rate occurring at a given workplace

E When the dosemeter is for a long timedspan not exposed to any artificial radiation then the s

ensitivity
possible

bunting
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rement cycle time

time interval required by the counting dosemeter for one sequence of the repeated operations
to determine the actual value of the indication

3.1.16

non-extendable dead time
non-paralyzable dead time
dead time that is not extended if further ionizing events occur during the dead time interval

3.1.17

pulseciradiation

<area and individual dosimetry> ionizing radiation which never has a constant dose.rgte at a
given point in space for time intervals longer than 10 s

3.1.18

radiatipn pulse

abrupt |variation of short duration of the radiation dose rate from zero followed by & rapid
return {o zero

[SOURICE: IEC 60050-702:1992, 702-03-01, modified - <Fhe term “pulse” giyen in
IEC 60p50-702 has been replaced by “radiation pulse” and:the words “a physical qliantity”
and “thle initial value” given in IEC 60050-702 have beendeptaced by “the radiation dofse rate
from zgro” and “zero”.]

3.1.19

radiatipn pulse duration

radiatipn pulse width

tpulse

interva| of time between the first and last instants at which the instantaneous value of a pulse
reacheg a specified fraction of its pulse'magnitude or a specified threshold

[SOURECE: IEC 60050-702:1992, 702-03-04, modified — The terms “pulse duration” and “pulse
width” given in IEC 60050-702 'have been replaced by “radiation pulse duration” and “rgdiation
pulse width” and a symbol has been added.]

3.1.20

radiatipn pulse peak.time

pulse peak time

interva| of time between the first and last instants at which the instantaneous dose rat¢ value
of a pulse reaches 80 % of its radiation pulse peak dose rate

3.1.21

radiatiomputsepeakdoserate

pulse peak dose rate

Hpulse,peak
mean value of the dose rate during the radiation pulse peak time

3.2 List of symbols and abbreviations

Table 1 gives a list of the symbols and abbreviated terms used.


https://iecnorm.com/api/?name=3b66c45da44439f5483d057c98c4881d

-12 - TS 62743 © IEC:2012(E)

Table 1 — Symbols and abbreviated terms

Symbol Meaning Unit
Geount Dose indication per counting event detected by the dosemeter Sv
Ggose Dose indication of the counting dosemeter Sv
Ggose, ; |Dose indication of the counting dosemeter for the pulse condition Sv

no. i
Gose Dose rate indication of the counting dosemeter Sv h-1
G _ Mean dose rate indication of the counting dosemeter of all the Sy h-1
dogert madtcattons no. 7
Hj, Lower limit of the measuring range of the counting dosemeter SV
Hy ise Dose value of one radiation pulse 5V
Hy ke, ; | Dose value of one radiation pulse for the pulse condition no. ; 5V
Hpyisd, max | Maximum value of the dose of one radiation pulse occurring.at a SV
given workplace
Hcoun max Maximal value of the pulse peak dose rate in the radiation pulse S\ h-1
HpulsE max Maximum value of the dose rate of the radiation, pulse occurring at sy h-1
' a given workplace
Hpuisd peak | PUlse peak dose rate Sy h-1
Hpyuse fpeak,; | PUlSe peak dose rate for the pulse condition no. S\ h-1

K Product of all correction factors internally applied to the indication —

of the dosemeter with the exception of that for the dead time

kgeay ex |Correction factor for dead timé'externally applied to the indication —

of the dosemeter

kgead,int | Correction factor for dead time internally applied to the indication of —

the dosemeter
Neolint Number of counting*events counted by the dosemeter —
n Number of counting events counted by the dosemeter for the —
measurementino. i
ngidal Final number of counting events counted by the dosemeter for the —
measurement of Gyoqe

Veourt, rel Relative coefficient of variation of a single measurement —

t Time span used for the test of the indication of dose rate S
Toybié Measurement cycle time of the dosemeter s
tdead Dead time of the counting dosemeter s
Ipulse Duration of the radiation pulse ]

Ipulse, min | Minimum value of the radiation pulse duration s

3.3 Quantities and units

In the present Technical Specification, units of the International System (SI) are used. The
definitions of radiation quantities are given in IEC 60050-395.

Multiples and submultiples of Sl units will be used, when practicable, according to the SI
system.
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4 General test procedure

4.1 Nature of test

All tests are considered as type tests. They treat the pulsation of the radiation field as an
additional influence parameter like particle energy and direction of radiation incidence. These
tests are additional to all the tests in the respective standards.

4.2 Reference conditions and standard test conditions

The general reference conditions and standard test conditions are the same as stated in the
respective standard for the type of counting dosemeter under investigation. The special
referenfce conditions for testing concerning pulsed radiation are given in Table 2.

5 Ggneral requirements

5.1 ummary of requirements

The regponse of the counting dosemeter shall not change by more than +20 % due| to the
pulsatipn of the field as long as the dosemeter is considered to be suitable for the me¢asure-
ment il pulsed radiation fields. In addition, an overload up to a_factor of 100, or 1000 v h~" if
this is $maller, shall not reduce the dose indication below thedalue obtained for the pulse with
the makimum dose rate for which the dosemeter is considered to be suitable.

The requirements are summarized in Table 3.

NOTE The factor 100 can, e.g., be found in the overload requirements of IEC 60846-1:2009.
5.2 Parameters required to be known of the pulsed radiation field

The following parameters of the pulsed_radiation field at the workplace at which the cpunting
dosemeter is intended to be used shaltbe known:

— the|minimum value of the radiation pulse duration, ¢ occurring at the workplace

pulse, min>

— the|maximum value of the pulse peak dose rate, Hpse max, OCCUrring at the workplace

— the|maximum value of\the dose per radiation pulse, H occurring at the workplace.

pulse, max’

5.3 Parameters required to be determined of the counting dosemeter

The dgtermination of the following parameters of the counting dosemeter is descr|lbed in
Clause|6:

— Dogelindication of the dosemeter per counting event, G

count»

— dead time of the dosemeter, t4o,4;
— type of the dead time, i.e., extendable or non-extendable dead time,

— measurement cycle time, T, and

ycle’

— maximum measurable dose rate in a radiation pulse, I-'Icoum,max.

5.4  Criteria for suitability of a dosemeter in pulsed radiation fields
5.4.1 General

The criteria given below apply only to a dosemeter with a detector producing pulses which are
counted to determine the dose (rate). The criteria are valid for any type of pulsed radiation
field and are derived from the requirement given in 5.1. The criteria depend on the pulse
duration of one single radiation pulse, 7,se, relative to the dead time of the counting
dosemeter, t4.54- This dependence of the criteria on the value of an instrument parameter is
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different from all other influence quantities. The characteristics of the dosemeter for repeated
pulses is expected to be better than for one single radiation pulse with the same parameters
but worse than for continuous radiation, i.e., in between of the characteristics for these two
extreme conditions. This Technical Specification does not specify the criteria for suitability of
a dosemeter for repeated radiation pulses.

5.4.2  Radiation pulse duration larger than or equal to the dead time: 7,,;s¢ > gead

5.4.21 Requirements

The maximum value occurring at the workplace of the pulse peak dose rate, Hpulse max »
should not exceed the maximum measurable dose rate value, H.ount max . determined for the
counting dosemeter.

5.4.2.2 Test method and interpretation of the results

Check [if Hpu|se max < Heount max 1S fulfilled, see 6.6.2 for Hgoynt max - Then the dosenjeter is
suitabl¢. Otherwise the dosemeter is not suitable for the workplace considered and shall not
be used.

5.4.3 | Radiation pulse duration shorter than the dead time: #{,s¢ < Zgead

5.4.3.1 Requirements

The mjaximum value occurring at the workplace of{ the dose per one radiation| pulse,
Hyise,hax: Shall not exceed 0,2 times the dose indication per counting event, |G
determjned for the counting dosemeter.

count’

NOTE This is based on theoretical considerations [Knell, 2010].
5.4.3.2 Test method and interpretation’ of the results

Check [if Hpyse <0,2xGeoynt is fulfilled. Then the dosemeter is suitable. Otherwise the
dosemeter is not suitable for the warkplace considered and shall not be used.

5.5 Type of radiation

This Tgchnical Specification is applicable to all types of radiation for which a suitable [pulsed
referenfce field is available and all other requirements are fulfilled.

5.6 echanicalcharacteristics

Not applicable.

5.7

The manufacturer shall state for the type test whether the value of 7, depends on para-
meters measured by the dosemeter. If the measurement cycle time is not constant, the manu-
facturer shall state any dependencies. In addition, the manufacturer shall state the method to
access for the type test the number of counting events counted by the dosemeter and the time
that the dosemeter requires to come back to its internal state relevant for measuring
background or environmental radiation after any additional external radiation field is switched
off.
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6 Radiation detection requirements

6.1 General
The characteristic parameters of the counting dosemeter shall be determined using pulsed

radiation. A prerequisite of the method is that the model function of the dosemeter is
sufficiently approximated by

Gdose = K X Geount X Ncount * kdead, int (2)

where Gynee is the dose indication of the dosemeter,
K is the product of all correction factors internal to the dosemeter with-tHe
exception of kyeaq ints
Goount I8 the dose indication per counting event of the dosemeter,
neount 1S the number of counting events counted by the dosemeter,
kgead, int IS the correction factor for dead time internal to the dosemeter.

The medel function (2) may not fully describe the dosemeter but should"be valid at lgast for
the cage of a single pulse occurring when the dosemeter is in the”internal state releyant for
measufing background or environmental radiation. The dead time correction internal| to the
dosemeter, which is considered by kyeaq int, Can be disregarded.if:

— the| radiation pulse duration,
dosemeter, T, e and

foulse: 18 much shortet than the measuring time |of the
ycle
— the|quotient of these two values is not similar oixsmaller than that between the maximum

dose rate during the pulse the dosemeter canimeasure, Hgoynt max» and the dose|rate to
be measured.

This ig because any dead time correction assumes a constant count rate durihg the
measufing cycle and for short radiation-pulses this assumption will lead to the disreganding of
any depd time correction. Any other<gorrections can be assumed to be included in G4, nt- In
this sense the value of K in equation (2) can be set to unity and the parameterd being
effectiye parameters specific fer\pulsed radiation.

All the|measurements described in 6.2 to 6.6 assume these simplifications. It shall glso be
assurefl that all measurements were performed in such a way that each radiation pulse is
complgtely contained‘within one measuring cycle and the dose indication shall be reset to
zero prjor to any nieasurement. In addition, a non-extendable dead time is assumed.

6.2 Indication of the dose rate and the number of counts

6.2.1 Requirements

The dosemeter shall have an indication of the dose rate and the number of counts or an
equivalent software read-out and these indications shall be linked to the indication of the
dose.

6.2.2 Method of test

Check the manual and the display of the dosemeter if an indication of the dose, the dose rate
and the number of counts exists or is at least available for the type test by use of software
provided by the manufacturer.

Irradiate the dosemeter with a constant dose rate of about 10 mSvh-! for a fixed and well
known time span, ¢, of about 600 s and note the indications of the dose, Gyuse;, the dose rate,
Gyose,i - and the respective total number of counts, n;, every 30s and the final indication of the


https://iecnorm.com/api/?name=3b66c45da44439f5483d057c98c4881d

- 16 - TS 62743 © IEC:2012(E)

dose, Gyose and the final number of counts, nsn.. Determine the mean value of the dose rate
indications, Gyose; and all the quotients (Gyose,; — Gaose.i1)/ (1 —ni-1)-

It shall be assured that during the time span, ¢, no range switching occurs; otherwise the
measurements before the range switching shall be omitted.

6.2.3 Interpretation of the results

Check if the relations

0,95 <12d9se 105 for any i and
Ddose, i X ¢

dose, i — Gdose, i1 . Minal % !

0,95 < <105 foranyi>2

np —n;_4 dose
are valld, then the requirements of 6.2.1 are fulfilled.

6.3 Measurement cycle time, T

6.3.1 Requirements

The mgasurement cycle time, T, shall not exceed\ 30 s.

ycle’
6.3.2 Method of test

Exposg the dosemeter with one single radiation pulse with a pulse duration, #,,s..| and a
pulse peak dose rate, Hpyse peak,» that are well known. Hpse peak shall be less than
0,05 times the maximum dose rate ithe dosemeter can measure determined in the type test
using qontinuous radiation. The duration of the radiation pulse shall be as long as pgssible,
e.g., 50 ms, but short enough\to ensure that the dead time correction internal |to the

dosemeter can be neglected; e.g., shorter than 100 ms.

The mgasurement cyclertime is given by

Gdose
Tcycle = G ()
dose
where | Tgote is the measurement cycle time,
yal H b A H=W= H fioa EN A ra-atar |
Udose o TG UUOT TITTUTUAtlivIT UT UINTC UUOoTTITULCT, AadiTtu
Gyose is the dose rate indication of the dosemeter.

Assure that the resulting measurement cycle time is at least 10 times the radiation pulse
duration. Otherwise, the radiation pulse duration shall be reduced accordingly.

With the properly chosen parameters, at least 10 measurements shall be performed, thereby
assuring that the dosemeter returns to its internal state relevant for measuring background or
environmental radiation before the next measurement is performed.

The relative coefficient of variation of a single measurement shall be less than 10 %.
Otherwise enlarge the radiation pulse duration if this does not conflict with the requirement of
a radiation pulse duration less than 0,1 times the measurement cycle time. For the required
waiting time see 5.7.
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Interpretation of the results

If the measurement cycle time does not exceed 30 s then the requirement of 6.3.1 is fulfilled.

6.4 |

6.4.1

ndication per counting event, G, nt

Requirements

The indication increment per counting event, G, t, shall not exceed 10nSv or 0,1 Hy,
whichever is the greatest. Hy is the lower limit of the measuring range of the dose.

6.4.2

Method of test

Expose
pulse

0,05 tin
using ¢
e.g., 9
dosem

The ing

where

the dosemeter with one single radiation pulse with a pulse duration, 7y«

peak dose rate, Hpyse peak » that are well known. Hpyse peak shall deoles
nes the maximum dose rate the dosemeter can measure determined(in -the ty

ontinuous radiation. The duration of the radiation pulse shall be as long as pq
0 ms, but short enough to ensure that the dead time correction internal
bter can be neglected, e.g., shorter than 100 ms.
ication per counting event is given by
Gy
Geount = ose
Ncount

Geount I8 the dose indication per counting-event,
Gyose is the dose indication of the dosemeter, and

Heount is the number of counting events counted by the dosemeter.

and a
s than
pe test
ssible,
to the

(4)

With the properly chosen parameters, at least 10 measurements shall be performed, fhereby

assurin
enviror
time se

The re
wise,
require

6.4.3

If the i
not ex

g that the dosemeter returns:tg’its internal state relevant for measuring backgrg
mental radiation before theinext measurement is performed. For the required
e 5.7.

ative coefficient of.variation of a single measurement shall be less than 10 %.
bnlarge the radiation pulse duration as long as this does not conflict w
ment of a radiation pulse duration of less than 0,1 times the measurement cycle

Interpretation of the results

pdication per counting event, G, .t determined from at least 10 measurement
cegd 10 nSv or 0,1 H,, whichever is the greatest, then the requirement of ¢

und or
waiting

Other-
th the
time.

5, does
4.1 is

fulfilled:

6.5 Dead time, 74,4

6.5.1

The de

6.5.2

Requirements

ad time, 74,4, shall not exceed 10 ps.

Method of test

Expose the dosemeter with two different single radiation pulses (pulse conditions 1 and 2),

with well known pulse duration, #,,,se, dose per radiation pulse, #,

pulse’

and pulse peak dose

rate, I-'Ipu|se,peak. The pulse conditions shall differ by the pulse peak dose rate, Hpu|se,peak,
but shall both have the same pulse duration, #,,sc. This duration shall be shorter than
0,01 times the measurement cycle time. For the first pulse condition the pulse peak dose rate,
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Hpyise, peak,1, shall be less than 0,05 times the maximum dose rate the dosemeter can
measure, determined in the type test using continuous radiation. For the second pulse
condition the pulse peak dose rate, Hpu|se, peak,2 shall be of the order of 3 times the maximum
dose rate the dosemeter can measure, determined in the type test using continuous radiation.
With the properly chosen parameters, at least 10 measurements for each pulse condition shall
be performed, thereby assuring that the dosemeter returns to its internal state relevant for
measuring background or environmental radiation before the next measurement is performed.
For the required waiting time see 5.7.

Determine the mean indications Gy,ge 1 @Nd Gyose 2 fOr the two pulse conditions.

The depd time is

where |74eaq
G

tpulse
Gdose, 2

count

kdead, ex

given by

: _ Geount “Tpulse 1 1
dead — -
Gdose, 2 kdead, ex

is the non-extendable dead time of the dosemeter,

is the dose indication per counting event, see 6.4;

is the pulse duration of the radiation pulse,

is the dose indication of the dosemeter for the second pulse, determin
from at least 10 measurements, and

ed

(5)

is the dead time correction external to4he' dosemeter for the measurement of

the second pulse, determined from.atdeast 10 measurements.

The depd time correction external to the dosemeter for the measurement of the second pulse

is given by

where |kyead ex

H

pulse, 1
H,

pulse, 2
Gdose, 1

Gdose, 2

Hpulse, 2 Gdose,1
X
Gdose, 2 Hpulse,1

kdead, ex —

(6)

is the dead time correction external to the dosemeter for the measurement of

the second pulse,

is the dose for the first radiation pulse,

is the dose for the second radiation pulse,

is.the dose indication of the dosemeter for the first pulse, determined
from at least 10 measurements,

is the dose indication of the dosemeter for the second pulse, determin
from at least 10 measurements.

The dead time correction external to the dosemeter for the measurement of the second pulse
should be between 1,4 and 1,7. Otherwise adjust the dose per pulse for the second radiation
pulse, Hpyse, 2, accordingly.

6.5.3 Interpretation of the results

If the dead time, 74,,4, does not exceed 10 us, then the requirement of 6.5.1 is fulfilled.

6.6 Maximum

measurable dose rate value, H . 1

6.6.1 Requirements

The maximum measurable dose rate value of the counting dosemeter, Hgoynt max, Shall at

least be 1 Svh-1.
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Method of test

The maximum measurable dose rate can be calculated from the parameters determined in 6.3
and 6.4 and the requirement given in 5.1 (i.e., the response of the counting dosemeter shall
not change by more than +£20 % due to the pulsation of the field). The maximum measurable
dose rate is given by

where

0,25 x Geount

Hcount, max — fqead
ea

Hcount, max i the maximum measurable dose rate in the radiation pulse,

(7)

6.6.3

If the mmaximum measurable dose rate value of the counting dosemeter, Hcount‘max, is

1Svh~

6.7 |
6.7.1

This te
alarm &

6.7.2

The alg
if the p
be actd
1,3 x A

6.7.3

Adjust
expose
a) ¢
b) ¢

pu
pu

Geount is the dose indication per counting event, and
tdead is the non-extendable dead time of the dosemeter.

Interpretation of the results

', then the requirement of 6.6.1 is fulfilled.

Pulse dose rate overload alarm
General

5t shall only be performed if the dosemeter is prévided with a pulse dose rate o
nd this alarm is adjustable to Hoynt max -

Requirements

rm, when adjusted to H oyt max - Shall be actuated in not more than 5 % of the
LIse peak dose rate, Hpu|se, peak »_iS'set to 0,7 x Hcoum’ max (Pulse condition 1) an

ated in at least 95 % of the pulses, if the pulse peak dose rate, Hpyise, peak + I
{ count, max (Pulse condition 2). The alarm shall not be deactivated automatically.

Method of test

the pulse dose(rate overload alarm to Hcount,max. Then the dosemeter s
d with 20 pulses’/each of

se = 1 000X 14eaq and Hpyise peak,1 = 0,7 X Heount max (PUlse condition 1) and

se =000 x t4eag and Hpyise peak.2 = 1.3 x Heount,max (Pulse condition 2).

bt least

erload

pulses,
d shall
set to

hall be

It shal

be” assured that the dosemeter returns to its internal state relevant for me

suring

background or environmental radiation before the next measurement is performed. For the
required waiting time see 5.7. The number of pulse dose rate overload alarms shall be
counted for both conditions.

6.7.4

Interpretation of the results

If for the 20 pulses with the pulse condition 1 two or less pulse dose rate overload alarms
occur and if for the 20 pulses with the pulse condition 2, 18 or more pulse dose rate overload
alarms occur and if the pulse dose rate overload alarm is not deactivated automatically, then

the req

uirements of 6.7.2 are fulfilled.

NOTE The uncertainty of the measured dose rate for the pulses is considered by allowing one more false alarm

for pulse

condition 1 and one less alarm for pulse condition 2.
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6.8 Proof of model function and pulse overload alarm
6.8.1 General

The measurement of the parameters requires that the assumption of the model function of the
dosemeter as given in 6.1 is valid and that the dead time can be assumed to be non-

extendable up to Hcoynt, max -
Therefore, a verification of these assumptions is necessary.

6.8.2 Requirements

a) Up toadose e-in-the-radiationptise-of Hsr s the-doseresponse of-the-dos emeter
shafl not be affected by more than + 20 %.

b) Up |to a dose rate in the radiation pulse of 100 times Hcount, max » OF 1000 Svh=1 if this is
smaller, the dose indication for a single pulse shall not be below the valuefebtained|for the
pul$e with the dose rate Hcount,max and the pulse overload alarm, if/provided, shall be
activated.

6.8.3 Method of test

Exposg the dosemeter with four different single radiation pulses (pulse conditions 1 fo 4) of
which the pulse duration, 7, se, the dose per radiation pulse, s, and the pulse pegk dose
rate, HMpuise,peak » are well known. The pulses shall differ by the pulse peak dosg rate,
Hpyise, peak but shall all have the same pulse durations,se- This duration shall be shorter
than 0J]1 times the measurement cycle time. For the“first pulse the pulse peak dosle rate,
Hpmse, heak, 1, shall be less than 0,05 times thé maximum dose rate the dosemeter can
measufe, Heount,max - FOr the second pulse thepulse peak dose rate, Hpyse peak, 2, shall be
equal tb Heoynt, max - FOr the third pulse the pulse peak dose rate, Hpyse peak,3, shall be equal
to 10 times Hcoynt,max @nd for the fourthipulse the pulse peak dose rate, Hpyse peak, 4, shall
be equal to 100 times I-'Icount,max, or 1000 Svh-1, whichever is smaller. With the properly
chosen parameters, at least 10 measurements for each pulse condition shall be performed,
thereby assuring that the dosemeter returns to its internal state relevant for measuring
backgrpund or environmental ‘radiation before the next measurement is performed. For the

required waiting time see«5.\7.

Deternjine the meaniindications Gygge 1 t0 Gyose, 4 for the four radiation pulses and note if the
pulse dverload alarm is activated for all the pulses with the conditions 3 and 4.

6.8.4 Interpretation of the results

If the rélation

0.8 x Gdose,1 < Gdose,2 <1,2x Gdose,1

Hpulse,1 Hpulse,2 Hpulse,1

is valid then the requirement of 6.8.2 a) is fulfilled.
If the relations

Gdose, 3 2 Gdose, 2 and

Gdose, 4 2 Gdose, 2
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are fulfilled and the pulse overload alarm, if provided, is activated for all pulses with the
conditions 3 and 4, then the requirements of 6.8.2 b) are fulfilled.

7 Environmental requirements

No additional requirements for pulsed radiation.

8 Mechanical requirements

The manufacturer shall state if the dosemeter is provided with a capability for detecting

mecha

No additional requirements for pulsed radiation.

9 Electromagnetic requirements

The m
disting
electro

No additional requirements for pulsed radiation.

10 Dc

10.1

Each i
docum
results

nufacturer shall state if the dosemeter is provided with a ‘Capability for deted
ishing electromagnetic disturbances and if this results in discarding the pulses
magnetic disturbances.

y)cumentation

Dperation and maintenance manual

hstrument shall be supplied with Coperating instructions, maintenance and te
bntation as specified in the respeetive standard. In addition, the following measu
shall be given:

— do

— dedd time of the dosemeter; ...
— stafement that the dead*time is non-extendable,
— measurement cycle time, T,

— maximal value“of the pulse peak dose rate in the radiation pulse measurable
dosemeter, Hcount,maw

— tim

badkground or environmental radiation after any additional external radiation

indication per counting-event, G, nt

ycle’

that the dosemeter requires to come back to its internal state relevant for me

hical shocks and It this results In discarding the pulses due to mechanical shocks.

ting or
due to

chnical
rement

by the

Bsuring
field is

switchred off:

NOTE The maximum value of the dose rate in continuous radiation fields measurable by the dosemeter is stated

in the do

cumentation required by the respective standard.

10.2 Type test report

At request the manufacturer shall provide a report covering the type tests performed in
accordance with the requirements of this Technical Specification.
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Table 2 — Reference conditions and standard test conditions
for tests using pulsed radiation

Standard test conditions
(unless otherwise indicated
by the manufacturer)

Reference conditions
(unless otherwise indicated
by the manufacturer)

Influence quantity

Photon radiation energy H-100 (ISO 4037-3) H-100 (ISO 4037-3)

Angle of incidence of radiation Reference direction given by the | Direction given +5°

manufacturer
Pulse duration Continuous >100 s
Dose rate 100 mSv h-1 50 mSv h-1to 200 mSv h-1 2
Time inferval between As stated by the manufacturer, Longer than that stated by the
measurgments see 5.7 manufacturer, see 5.7
a) Thelactual value of the dose (rate) at the time of test shall be stated.
Table 3 — Characteristics of counting dosemeters
used in pulsed fields of ionizing radiation
) Characteristic under test ] R_equlrement or Limit'of’variation gf instrument Sub-
Line N . minimum rated range parameter or relative response
or influence quantity X A clause
of influence quantity for whole rated range
1 Model function, Ggose = Goount * count * kdead. inf Response obtained for 6.1
lose rate in the pulse H gount, max * 20 % 6.8
2 [ype of dead time Non-extendable Up to Heount,max the dead time 2;
shall be non-extendable ’
3 [cycle Teycle < 30s - 6.3
4 U count Geount < 100Sv or - 6.4
Geounty<_ 0,1 Hy,
whichever is greater
S dead fgead < 10 us - 6.5
6 Hcount, max Hcount, max > 18v h71 +20% gg
D . - . .
7 flgf()evﬁjveegload alapm, Adjustable to H coynt, max Hpuise, peak, 1= 0,7 x H count, max 6.7
Alarm activated < 5 % of pulses
Hpulse, peak,2 = 1,3 x Hcount, max -
Alarm activated > 95 % of pulses
8 Dosge rate overload for dose Hpuise, peak < 100 X Hoount. max Dost-.:‘ |nd|cat|04n greater than that ||6.8
neasurement . NIV " obtained for H .
Ul TUUU OVl S 1S5 SITTalicet ’
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