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European foreword

This document (EN 62387:2016) consists of the text of IEC 62387:2012 prepared by IEC/SC 45B,
"Radiation protection instrumentation”, of IEC/TC 45, "Nuclear instrumentation" together with
the common modifications prepared by CLC/TC 45B, "Radiation protection instrumentation”.

The following dates are fixed:

¢ latest date by which this document has to be (dop) 2017-01-04
implemented
at national level by publication of an identical
national standard or by endorsement

e latest date by which the national standards conflicting (dow) 2019-01-04
with this document have to be withdrawn

This document supersedes EN 62387-1:2012.

Clauses, subclauses, notes, tables, figures and annexes which are additional to those in
IEC 62387:2012 are prefixed “Z”".

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights.

Endorsementinotice

The text of the International Standard JIIEC.62387:2012 was approved by CENELEC as a
European Standard with agreed'‘common modifications.

COMMON MODIFICATIONS
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1 Modification to the title

The title of the standard has been modified to read:

Radiation protection instrumentation — Passive integrating dosimetry systems for individual,
workplace and environmental monitoring of photon and beta radiation

2 Modification to the Scope

Delete NOTE 1.
3 Modification to Clause 2
Replace by

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.

EN 61000-4-2, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement
techniques — Electrostatic discharge immunity test (IEC 61000-4-2)

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

EN 61000-4-4, Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurement
techniques — Electrical fast transient/btrst immanity'test (IEC 61000-4-4)

EN 61000-4-5, Electromagnetic compatibility (EMC)' L~ Part 4-5: Testing and measurement
techniques — Surge immunity test (IEC 61000-4-5)

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

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

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

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

ISO 4037 (all parts), X and gamma reference radiation for calibrating dosemeters and
doserate meters and for determining their response as a function of photon energy

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 6980 (all parts), Nuclear energy — Reference beta-particle radiation
4
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ISO 6980-3, Nuclear energy — Reference beta-particle radiation — Part 3: Calibration of area
and personal dosemeters and the determination of their response as a function of beta
radiation energy and angle of incidence

ISO 8529 (all parts), Reference neutron radiations

ISO/IEC Guide 98-3:2008, Uncertainty of measurement — Part 3: Guide to the expression of
uncertainty in measurement (GUM:1995)

4 Modification to Clause 3

Add the following terms and definitions:

3.21

area monitoring

monitoring in which a workplace or an area in the environment is monitored by taking dose
(rate) measurements

Note 1 to entry: Area monitoring is performed in terms of H'(0.07) or H*(10).

Note 2 to entry: Definition orientated at ICRP 103 and ICRP 116.

3.22
workplace monitoring
area monitoring using/dose (rate) measurements.made in<the, working/environment

Note 1 to entry: Usually contrasted with’individual monitoring.

Note 2 to entry: Workplace monitoring is performed in terms of H'(0.07) or H*(10).

3.23
environmental monitoring
area monitoring by the measurement of external dose (rate) in the environment

Note 1 to entry: Environmental monitoring is performed in terms of H'(0.07) or H*(10).

3.Z4

individual monitoring

monitoring using dose (rate) measurements by equipment worn by individual workers, or
measurements of quantities of radioactive material in or on their bodies

Note 1 to entry: Also called personal monitoring. Usually contrasted with workplace monitoring.

Note 2 to entry: Individual monitoring is performed in terms of H,(0.07), H,(3) or H,(10).

[SOURCE: IAEA glossary, modified — “dose (rate)” has been added and Note 2 to entry has
been added]

5 Modification to Clause 6
In the following sentence, replace "Table 9 to 11" by "Table 13 to Table 15":

Details for some of the entries in Tables 8 to 12 (at the end of the document) are given in the
further Tables 13 to 15 (at the end of the document).
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6 Modification to 7.6

Add the following note:

NOTE z1 Further details regarding the model function and the determination of uncertainty in measurement
are given in IEC/TR 62461.

7 Modification to 11.5.1.2

Add the following NOTE afte NOTE 1:

NOTE Z1 For personal dose quantities: Also take into account section 8.4 f) and line 11 of Table 8.

Modify the following paragraph as follows:

For H*(10) dosemeters and «a = 90°, the dosemeter shall be rotated about its reference
direction during the irradiation. If no rotation is possible, eight subsequent irradiations with
different polar angles in steps of 45° can be done irradiating the same dosemeter. As « is 90°,
the reference direction is orientated perpendicular to the radiation beam. The rotation may be
omitted if the dosemeter has a holder defining the orientation with respect to the expected
direction of radiation incidence.

8 Modification to 11:5.2.2

Replace the last sentence by:

For this radiation quality, the mean indicated wvalue (G, and the standard deviation s shall be
determined.

9 Modification to 11.6.1.2

Add the following NOTE after NOTE 1:

NOTE Z1 Also take into account section 8.4 f) and line 11 of Table 9.
10 Modification to 11.6.2.1
Replace the subclause by:

Requirement A: The variation of the relative response due to a change of the radiation energy
and angle of incidence within the rated ranges for beta radiation shall not exceed the values
given in line 10 of Table 9.

Requirement B: As the dosemeter is intended to measure H,(3), the indicated value due to
beta radiation with energies up the energy equivalent of 85Kr shall be less than O,1-Hp(0,07)
(see line 10 of Table 9).
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11 Modification to 11.6.2.2

Replace the subclause by:

For requirement A:

The following reference radiation qualities specified in ISO 6980 shall be used:
90Sr/90Y (mean energy = 0,8 MeV); 106Ru/106Rh (mean energy = 1,2 MeV).

As long as no conversion coefficients for the conversion from personal absorbed dose in
0,07 mm depth, Dp(0,07), to the personal dose equivalent, Hp(3), are available in 1ISO 6980-3,
the values given in Annex G shall be used.

The tests shall be performed for those radiation qualities whose mean energy falls in the rated
range of energy. Angles of incidence shall be: «=0°, a=+45°, a=+60° and a=+75° if
included in the rated range of angle of incidence in two perpendicular planes containing the
reference direction through the reference point of the dosemeter.

For every radiation quality, the mean indicated value (_}i’A and the standard deviation s; 5 shall
be determined.

NOTE 1 Details of the reference radiation and the calibration procedure are givenin ISO 6980.

NOTE 2 i refers to a group of dosemeters*irradiated"equally, for example Sr-90, 60° (from above). That means,
the different directions (horizontal from the right and left; vertical from above and the bottom) for one angle of
incidence are not averaged.

NOTE 3 For an H(3) dosemeter; at-each of the'two lowest radiation-energies,-at’'least'five groups of dosemeters
are irradiated: one at 0° and four at 60°. {

For requrirement B:

For this test, the dosemeter shall be placed on a phantom as required (see 5.1.5). Expose
n (> 4) dosemeters at 0° angle of incidence to beta reference radiation specified in ISO 6980:

— 85Kr (mean energy ~ 0,24 MeV).

The dose equivalent shall be at least H,(0,07) = 10 mSv = C.
NOTE Z1 Details of the reference radiation and the calibration procedure are given in ISO 6980.

For this radiation quality, the mean indicated value (_?B and the standard deviation sg shall be
determined.

12 Modification to 11.6.2.3
Replace the subclause by:

For requirement A:
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- : : : Gia CroA
If, for every radiation quality, the inequality #nin —Uccom <| ="—*Ucom |
Gro,A iA
is valid, then requirement A of 11.6.2.1 is considered to be met. The values for r,;, and r 4
are given in line 10 of Table 9.

< fnax +Uccom

U,

com IS calculated according to Equation (A.5), Example 2. U, ;o is the combined relative

Cr,O .

expanded uncertainty of UC,Com:\/Uérekr’O +Uére|;l~ with the relative expanded

i
uncertainties Uc (¢ 10 @nd Ue . ; Of the conventional true values C, ; and C; for the different
radiation qualities, respectively. In case Ucrel: r,0 @nd Ug (g ; are correlated this shall be
taken into account. For U |, see 5.2.2.

For requirement B:
If Gg + Uy, <0,1-Cis valid, then requirement B of 11.6.2.1 is considered to be met.

U, is calculated according to Equation (A.3).

13 Modification to 11.7.1.2

Add the following NOTE, after NOTE [1:

NOTE Z1 For personal dose quantities: Also take_into account section 8.4 f) and line 11 of Table 10.

Modify the following paragraph as follows:

For H’(0,07) dosemeters. . and. ¢.=.90°, the. dosemeter -shall-be, rotated, about its reference
direction during the irradiation. If; ne rotation..is. possible, eight subsequent irradiations with
different polar angles in steps of 45° can be done irradiating the same dosemeter. As « is 90°,
the reference direction is orientated perpendicular to the radiation beam. The rotation may be
omitted if the dosemeter has a holder defining the orientation with respect to the expected
direction of radiation incidence.

14 Modification to 11.8

Modify the title to read "Over indication due to radiation incident from the side of an
Hp(1 0), Hp(3) or Hp(0,07) dosemeter”

15 Modification to 11.8.1
Replace the subclause by:

If the dosemeter is irradiated free in air from the side (¢4 t0 180°—¢,,,44), the indicated value
shall not exceed 3 times the indicated value resulting from an irradiation free in air with the
same radiation quality from the front (0°). This shall apply to all radiation energies within the
rated range of energy.

NOTE 1 This requirement prevents the acceptance of a detector with a high atomic number material without
sufficient shielding which may cause a large over response from the side.

NOTE 2 If a4 = 60°, this means an irradiation from 60° to 120°.

NOTE Z1 No lower limit is required as the conventional true value is zero for beta radiation and for low energy
photon radiation.

8
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16 Modification to 11.8.2

Modify the following paragraph as follows:

Further groups: Irradiations shall be performed at the angle of incidences g corresponding
to the “weak points”. The azimuthal angle of incidence shall be varied
during the irradiation between «,, and 180°-a,,, in steps of 15°
including 90°.

Separate groups shall be irradiated separately for every polar angle g (i.e.
for every “weak point”).

Modify the NOTE as follows:

NOTE In case of a4 = 60°, the irradiation of each badge is performed in five equivalent fractions at 75°, 90°,
and 105°.

17 Modification to 11.8.3
Replace the subclause by:

If, for every polar angle examined in accordance with 11.8.2, the inequality

G axt0 180°—amax

Goe

+Ugom < 3 is valid, then the requirement of 11.8.1 is considered to be met.

U,

com IS calculated according to Equation (A.5), .Example 2.

18 Modification to 13.1.2
Add the following sentence at the beginning-ofithe subclause:

As the tests described in this clause are performed using rather low doses such as 7-H,. the
consideration of the natural background radiation is of special importance, see 5.2.4.

19 Modification to 13.2.1
Replace the subclause by:

The influence quantity dealt with in 13.2 is assumed to be of type F or of type S.

20 Modification to 13.2.4
Modify the last sentence of the subclause as follows:

U..n is calculated according to Equation (A.5), Example 1 or Example 2, for differences or
ratios, respectively.

21 Modification to 13.3.1
Replace the subclause by:

The influence quantity dealt with in 13.3 is assumed to be of type F or of type S.
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22 Modification to 13.3.4
Modify the last sentence of the subclause as follows:

U..n is calculated according to Equation (A.5), Example 1 or Example 2, for differences or
ratios, respectively.

23 Modification to 13.4:

Modify the title of 13.4 to read "Dose build-up, fading and self-irradiation (dosemeter)"

24 Modification to 13.4.2
Replace the subclause by:

The relative response and the deviation due to dose build up, fading and self-irradiation shall
not exceed the values given in line 3 of Table 13.

25 Modification to 13.4.3
Replace the subclause by:
For this test, three groups of dosemetersshall be used!

Groups 1 to 3 consisting of n (> 6) dosemeters, shall be exposed to a reference source, see
13.1.2. The irradiations shall be performed at different times so that all readings take place at
the same time (in order {0 exclude possible effects due to reader instabilities during the test).

Further information regarding the method of test are given in 13.1.2.

Treatment of the three groups after the irradiation:

Group 1 shall be read out 24 hours (or as soon as possible) after the irradiation.
Group 2, reference group, shall be read out one week after the irradiation.

Group 3 shall be read out after the maximum rated measurement time r,,, after the
irradiation.

For every group, the mean indicated value 51 and the standard deviation s; shall be
determined.

10
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26 Modification to 13.4.4

Replace the subclause by:

If for groups 1 to 3 the inequality 7y, S(%iUcoszrmax (for type F influence quantities) or
2

the inequality |G; — G, iUcom|£ Dnax (for type S influence quantities) is valid, then the

requirements of 13.4.2 are considered to be met. The values for ry;,, "max and D ax are
given in line 3 of Table 13.

U.m and U, are calculated according to Equation (A.5), Example 1 or Example 2, for
differences or ratios, respectively, and Equation (A.3), respectively.

27 Modification to 13.6.1
Replace the subclause by:

The influence quantity dealt with in 13.6 (time) is assumed to be of type F or of type S.

28 Modification to;13.614
Replace the last sentence of thé subclausélby:

U.om is calculated according to Equation (A.5);:Example 1 or Example 2, for differences or
ratios, respectively:

29 Modification to 13.7.2
Replace the last sentence of the subclause by:

In case it can be made sure by physical reasons that temperature does not have a significant
effect on the indicated value then this test can be omitted.

30 Modification to 13.7.3
Replace the second sentence of the subclause by:

For this test, two groups of n (> 6) dosemeters shall be exposed to a reference source, see
13.1.2.

31 Modification to 13.7.4
Replace the last sentence of the subclause by:

U..n is calculated according to Equation (A.5), Example 1 or Example 2, for differences or
ratios, respectively.

11
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32 Modification to 13.8.3
Replace the first sentence of the subclause by:

For this test, two groups of n (> 6) dosemeters shall be exposed to a reference source, see
13.1.2.

33 Modification to 13.8.4
Replace the last sentence of the subclause by:

U..n is calculated according to Equation (A.5), Example 1 or Example 2, for differences or
ratios, respectively.

34 Modification to 13.9.4
Replace the last sentence of the subclause by:

U..n is calculated according to Equation (A.5), Example 1 or Example 2, for differences or
ratios, respectively.

35 Modification to'14.2
Replace the subclause by:

The absolute value of the deviation due to electromagnetic disturbances shall not exceed
0,7-H,,, for every single influence quantity, see Table 14, Exception:"The absolute value of
the deviation may be larger than 0,7-H,,, for one indicated value, if the dosimetry system
delivers an error message assigning that this value is faulty. In addition, the dosimetry system
shall not lose more than one indicated value, see 10.5.

For all influence quantities, the mandatory ranges are taken from IEC 61000-6-2.

The tests in lines 4, 5, and 7 of Table 14 need not to be done for readers for which the
manufacturer declares that either the respective influence quantity does not affect the
indicated value by more than 0,7-H,, during readout of dosemeters or the effect is
recognized and accompanied by an error message (at most one, see above) or the effect is
corrected for (for example by means of software). This declaration shall contain the necessary
evidence. This evidence can be a physical reason why the device is not affected by the
electromagnetic disturbance or why the electromagnetic disturbance is not present. This
evidence has to be stated for each electromagnetic disturbance separately. One example is,
that no mobile phones are allowed in the room of the reader.

36 Modification to 14.3
Replace the subclause by:

As the tests described in this clause are performed using rather low doses such as 7-H|,,, the
consideration of the natural background radiation is of special importance, see 5.2.4.

For the test according to lines 1 to 6 of Table 14 seven groups of n (> 10) dosemeters and for
the test according to line 7 of Table 14 one group of n (= 13) dosemeters shall be exposed to

12
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a reference source with a dose equivalent of 7-H,,,,. For those influence quantities for which a
declaration of the manufacturer is available, see 14.2, no dosemeters need to be irradiated.

Group 1, reference group: no electromagnetic influences shall be present. To assure this,
appropriate filters, shieldings and so on shall be applied.

Groups 2, 6 and 8: in case the dosemeters contain any electric parts that may be sensitive to
electromagnetic disturbances (for example a DIS dosemeter), the dosemeters shall be
exposed to the influence quantities according to lines 1, 5 and 7 of Table 14 prior to their
readout. The radio frequency radiation shall be applied with the frequencies stated in footnote
d to Table 14.

Group 1 shall be read out without any electromagnetic influences.

Groups 2 to 8 shall be read out while the different electromagnetic influences are applied to
the reader in accordance with the standards of the IEC 61000-4 series as given in Table 14.
Each electromagnetic influence shall be applied for the duration of the readout of one
dosemeter. If possible, the output of the reader (for example glow curve) shall be observed.
Without error message, no abnormal characteristics (for example spikes in a glow curve that
cause non-negligible doses) shall occur.

For every group, the mean indicated value (_?, and the standard deviation s; shall be

determined. In case any indicated values were marked by the dosimetry system as faulty,
these values shall be excluded from/the\determination of G, ‘and s;.

37 Modification to 15.2.2
Add the following sentencedatithelbeginning of:the:clause’:

As the tests described in this clause are performed using rather low doses such as 7-H|,,, the
consideration of the natural background radiation is of special importance, see 5.2.4.

13
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