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History

e Before 2001

e Responsibility of Ministery of Labour to
‘approve’ dosemeters

e Only dosemeters were approved, not the
laboratories or dosimetry services

e Dosemeters approved as ‘basic dosemeter’ to
be used as official dosemeter (basis dosismeter/ dosimétre

de base)

.
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History

Approval of filmdosemeter
in 1966
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G EN AREEID

Ministerisel besluit waarbij een type
losimeter erkend wordt. (1).

Da Minister van Tewerkatelling en Arbeid,

Colet op het koninklijk besluit wan 28
februari 1963 houdende algemeen reglement
op da bescharming van de bevelking en van
de wurknemers tegen het gevaar van de io—
srende stralingen, inzonderhsid op ar-
ikel 30,6 gewijzigd bij het koninklijic
luit van 17 mei 1966;

@alet op de sanvragen, gedagtekend 11
februari 1966 en 7 maarTt 19566, waarbi] de
Rijksuniversiteit te Cent, St,Pieters-
nieuwstraat 25, Oent en het Radiclogisch
ingtitunt van de Rijksuniversiteit te Luik,
66, boulevard de la Constitution, Luik, de
kenning asnvragen van een type dosimetar,
gofabriceerd door het Atomic Energy Ressarch
Establishment = {A,E,B.E.) in samenwerking
cal Protection Service (H.
afbhangend van de United Kingdom

ity van Engeland, type ERF 30;

Galet op het advies van de Administratie
van de arbeidaveiligheidj

MINISTERE DE L'EMPIOI ET IU TRAVAIL

ministériel agréant um type de

(1)

Le Ministre de 1'Emploi &t du Trawvail,

Vu llarrétd royal du 28 février 1961
portant raglement géndral de la protection
de la population et des iravailleurs contr:
le danger des radiations ionisantes, no-
tamment l'article 30.6 modifié par l'arré-
té rogal du 17 mai 19[‘5:5;

rier

Wu les demandes, datdes dea 11 £
19686 et T mars 1986, par lesguelles 1'Uni-
versité de 1'Etat & Cand, St=Pietera-nieuw-
straat 25, Cand et 1'Institut de radiologi
de 1'"Université de 1'Etat & Liége, 66,
bouleward de la Comstitution, Lia&ge, solli-
citent l'agréation d'un type dosimétre fa-
briqué par le Atomic Energy Research Esta-—
blishment - (A*:J.H..'S.:I en collaboration
avec le Hadioclogical Frotsection Service
(R.P.8.), dépandant de 1'United Kingdom
Atomie Energy Authority d'Angleterre, type
EEP 103

Vu 1'avis de 1'Administration de la
séouritéd du travaily
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History

Prolongation of approval
of filmdosemeter

Specification of domain

(doserange/ energy
range/ radiation type)

.
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History

e New Royal Decree 2001

e Responsibility of FANC to approve dosimetry
services (art. 30.6)
» Only dosimetry by approved services

e Criteria defined by FANC

» For service, including dosemeter
» For dosemeter

e Transition period of 2 years after publication of
FANC criteria
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Requirements

e Fanc decree of 01.07.2008 stipulates

the criteria for approval :

e Accreditation conform ISO 17025
(General requirements for the competence of testing and
calibration laboratories)
— Only from 2013

e Apply the recommendations of RP73 (1994)
(Technical recommendations for monitoring individuals
occupationally exposed to external radiation)

» Later updated to RP160 (2009)

e Participate in intercomparison exercises
» For X/y radiation ISO 14146 applies

(Criteria and performance limits for the periodic evaluation of
processors of personal dosemeters for X and gamma
radiation)
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Requirements

e Supplementary standards were
mentioned for the dosemeters :

— IEC 62387 (Passive integrating dosimetry systems for

personal and environmental monitoring of photon and beta
radiation)

— In 2008 also
e [ISO 1757 : Filmdosemeters
e ISO 61066 : TLD dosemeters
e ISO 12794 : TLD extremities, eye
e ISO 21909 : Neutron dosemeters

— Recent version of IEC 62387 includes the requirements that
previously were published in separate standards (eg. ISO 12794)

.
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FIRST STEP: DO WE HAVE A

COMPLIANT DOSEMETER?



Performance requirements for dosemeters

o JEC 62387 remains main standard used
for type testing dosemeters. Describes :

e Test procedures

e Performance requirements
— Hp(10), Hp(0.07), H*(10)...

e Requirements concerning manual
e Requirements concerning software
e Environmental performance requirements

— Temperature, humidity

.
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Performance requirements for dosemeters

(IEC 62387)

Linearity
6 Relative response due to non- 0,1mSv = H = 15v 9% to +11 % 11.3
linearity
/ Reproducibility
>
Energy/Angle

.
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Test procedure

(Energy / Angle)
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11.56.1.2

Method of test

The following radiation qualities specified in 1SO 4037 shall be used:

N-15, N-20, N-30, N-40, N-60, N-80, N-100, N-150, N-200, N-300, S-Cs (137Cs), S-Co (60Co), R-C
(4,4 MeV), R-F (6,7 MeV).

Irradiations shall be performed for the following energies and angles of incidence &

H_(10) dosemeters (irradiations on phantom,

a p 5.1.5) H*{(10) dosemeters (irradiations free in air)
0 For all radiation qualities whose mean energy fall For all radiation qualities whose mean energy
within the rated range of energy fall within the rated range of energy
+60° Three lowest energies in rated range of energy -IE—E';?;JOWESL energies in rated range of
Th | t o d f Three lowest energies in rated range of
T A ree lowest energies in rated range of energy energy
- - S ) Three lowest energies in rated range of
an This test is given in 11.7 energy
+(180°— | As for @a, Not necessary if badge is symmetrical or | As for @n,,,, not necessary if badge is
Tmay) backwards usage is prevented (see 8.4 1) symmetrical
+120° As for 60°, not necessary if badge is symmetrical or As for 607, not necessary if badge is
- backwards usage is prevented (see 8.4 1) symmetrical
As for 0° angle of incidence, not necessary if badge As for 0° an . ]
R ! ) ; - gle of incidence, not necessary if
130 Efﬂnmetrlcal or backwards usage is prevented (see badge is symmetrical
NOTE The badge is symmefrical, if all parts including filters are symmetrical with respect to a plane through

the centre of the detector and perpendicular to the reference direction.

For a=£60°, = togax, &= 2(180°—0p,5,) and a=+120° the tests shall be performed in two
perpendicular planes parallel to the reference direction and going through the reference point of the
dosemeter. Different directions for one angle of incidence (for example +60° and —60°) shall only be
irradiated if the construction of the dosemeter is not symmetrical with respect to a change of that

direction.
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Implementation by dosimetry

service

e Data from type testing of supplier
e Some tests need to be repeated for own
system (eg. Linearity)
e Problems

e Sometimes design of dosemeter < IEC 62387

e Type testing of supplier with ANSI N13.11
standard

— Solution

e Dosimetry service performs (partially) type
testing

.
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Examples
(S N:e)
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Examples

(TLD LiF)

Energy and Angle Dependence

General Algorithm

1,80
1,60 - f
# N Series - 0°
1,40 i ¢ N Ser?es - 60°
% 1 + N Series - 45°
- | & N Series - 30°
S 1,20 - i T W Series - 45°
$ i ]i —Low
€ o 47 1 —up
1,00 L * W Series - 0°
] | ; W Series - 60°
0,80 - { %
0,60 - —— S — S —
10 100 1000 10000

Energy (keV)

Additional exposures by Controlatom in ISO 17025 laboratories (eg. Seibersdorf)
or data from intercomparison exercises (also ISO 17025 conditions)
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Examples

(TLD LiF)

Non-linearity | Hp(10)
1.30 |
1.10 T
] ¢ ¢ s 5 s 5 5 -
0.90 + S
0.70
0.60 T T T T T T |
Variance Hp(10)
16% |
14% L o
12%
Exposures performed by < 10%
Controlatom with ISO 17025 2.
accredited Cs-137 beam 7 R
2% D S * . ®
0%
0.010 1.000 100.000 10000.000

True Dose (mSv)
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EUROPEAN GUIDELINES —
DO WE COMPLY?

S
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RP160 Recommendations

Radiation
Protection

nnnnnnnnn

EUR 5286 (1975) RP 73 (1994) RP160 (2009)

.
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RP160 Recommendations

e Revision of European documents due to :

— RP73 :

e Introduction of operational quantities (Hp(10),..)
e Development of BSS

— RP160 :
e New BSS

e Development of technical standards, QC
standards

e Expression of uncertainties (GUM)
e Include film, neutron, electronic dosemeters

.
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RP160 Recommendations

The aim of the recommendations is
to achieve a harmonized system for
Individual monitoring In the

European Union that complies with

International criteria for quality
assurance

.
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RP160 Recommendations

e The document combines requirements and guidance
given in:

e EU Council Directives

e ICRP publications and ICRU reports

e |AEA reports, technical documents and safety guides

e Various international standards and guides on
metrology and quality assurance, notably IEC, ISO and
JCGM

e S0 one harmonised document to guide ;
e Authorities
e Services
e Suppliers
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From J. Van Dyck, RP160 training Lisbon (2015)

.
BVS-ABR 03.06.2016 /‘mfgas



ACCREDITATION 17025

S
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First thoughts... paperwork!

.
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ISO 17025

e Implementation of formal Quali
Management System

— Tool : Sharepoint environment (2015)

? Portaal ]
Quality Document Library o

Tasks @ new item or
General library

All Documents  Archived Documents  AVC  »e» SAVE THIS VIEW
All Documents
) v 0O ame Docum Topic' W D P =2 ersio odifie o
Dosimetry
Audit 4 Department : AVC (8)
Quality Management
Quality document
library M5 AVCetle groupe wee  PRC-A-002 Organization Procedure AVC 11 08 septernber, 2015 De Geest, Ellen  Dosimetry
Vincotte and policy
Dummy customer
i ME Beheervan «» PRC-A-004  Organization Procedure AVC 11 21 oktober, 2015 De Geest, Ellen  Dosimetry
M meet_lng nen documenten en and policy
con‘forml?les and registraties
qualifications
ina foll mE La politique .. PRC-A-012  Organization Procedure AVC 1.0 03 augustus, 2015 System Account Dosimetry
6M meeting follow up générale de AVC and policy
quality parameters
L Beveiligin =« PRC-A-014  Organization Procedure AVC 20 07 september, 2015 System Account Dosimetr)
Workplace and Device a 9ng gEniz: P v v
and policy
Management
. M5 Kwaliteitshandboek «« PRC-A-100  Organization Procedure AVC 11 21 oktober, 2015 De Geest, Ellen  Dosimetry
Device Types .
and policy
Devices Mm% Personeelsbeheer «. PRC-A-103  Organization Procedure AVC 1.0 03 augustus, 2015 System Account Dosimetry
Suppliers and policy
Mon Conformities ME Definities we  PRC-A-101 Organization Procedure AVC 10 16 juli, 2015 System Account Dosimetry
o and policy
MNon Conformities List
fE Technisch «+» PRC-A-106  Organization Procedure AVC 2.0 07 septernber, 2015 System Account Dosimetry
Competency Management materiaal beheer and policy

Competency Overview

Employee Qualifcations
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ISO 17025

e Smaller impact on ‘technical’ procedures
e Readout of dosemeters
e Calibration of equipment

— Since already in place (perhaps not the
correct ‘format’ or complete)

e Installation of new irradiation device
equiped with ISO 4037 collimator.
e Cs-137 beam quality.

o All external calibrations now comply with ISO
17025

e Ionisation chamber, Length, Air pressure, Temperature..

S
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ISO 17025

e Bigger impact on 'non technical’

procedures :

e Some were inexisting or insufficient
— Personnel
» Qualifications
» Competence management
— Internal audits
— Supplier evaluation
— Formal customer feedback
— Non conformity treatment
— Management review

.
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ISO 17025

e Formal BELAC accreditation audits

e Initial audit (2012) (4 days)
— QM system
— Technical auditor

e Surveillance audit (2 days)

— Yearly (first 3 years)
— ~18 months

e Prolongation audit (4 days)
— After 3 years
— Valid 5 years

.
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First audit... some worries

.
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You get used to everything...

.
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ISO 17025

e Continuous improvement

e Different audits
— Non conformities
— Suggestions for improvement

e Different auditors
— Focus on particular aspects
— Specialised in own domain

.
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ISO 17025

e Results in accreditation certificates :

— For AV-Controlatom
e BELAC 484-CAL (calibration)
e BELAC 484-TEST (dosimetry)

— General

e On website of Belac under “Testing Laboratories”
or “Calibration Laboratories”

— http://economie.fgov.be/en/entreprises/life_enterprise/quality_policy/Accreditation/accredited_Bodies/TEST/

.
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ISO 17025

o Effort should be made by accreditation
body (BELAC) and Competent Authority
(FANC) to harmonise the scope

definitions for dosimetry services

e Specification of angles of incidence for which
performance is respected

e Specification of energies of radiation qualities
for which performance is respected (particularly
beta radiation)

» Mean or max. 3 energy

.
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ISO 17025

Examples of scope definitions of two dosimetry services

.
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INTERCOMPARISONS

S
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Intercomparisons

e Dosimetry services should participate in
Intercomparison exercises

e For the different irradiation qualities and
dosemeter types

.
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Intercomparisons

o Controlatom participated in

e 11t intercomparison of environmental
dosemeters (1997)

e Eurados international intercomparisons :

— Photons : 2008, 2010, 2012, 2014 and foreseen
2016

— Neutrons : 2012
— Eyelens : 2014
— Extremity : 2009, 2015

e National intercomparisons :
— Photons : Belgian Army (2013)
— Neutrons : German yearly intercomparison (2010)

.
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Intercomparisons

e Very valuable tool !

e Independent performance check

e Energy
e Angle
e Radiation type (y,3,x,n)

e Calibration check
e Traceable results

.
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Intercomparisons

e In Europe, selfsustain
iIntercomparisons are
periodical basis by Eu

Ing
organised on a
rados

e Comprehensive repor

'S are published by

E U ra d OS (http://www.eurados.org/en/Documents_Publications/Reports_documents)

BVS-ABR 03.06.2016
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Intercomparisons

e Participant gets certificate
e Necessary for accreditation

e And evaluates his

performance
Evaluatie 1C2012 Hp(10)
(OSL)
2,00
™ 1,50 ——
gl,OO s * *
& 0,50 —
0,00 . . . .
0,1 1 10 100 1000
Hp(10) (mSv)
F=1.5 : HO =
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Intercomparisons

e Participant can judge his performance with respect to
other participants/detector types/...
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CONCLUSIONS
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Conclusion

o Accreditation of dosimetry services

— Good harmonisation within Belgium and
even within Europe

— Steadily increases the level of accuracy of
dosimetry

e Data as uploaded into National Dose
Registeries will be equivalent within
Europe

.
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Conclusion

A quality system NEVER ends
It becomes a way of life

— Permanent monitoring
— Every 6 months evaluation of complaints

— Every 6 months evaluation of all quality
parameters

— Dummy user

.
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Conclusion

e It starts difficult and with lots of
“resistance”

o After the first steps:
— It helps to improve

—You see “"new” things because you monitor
more

— Closer to the users of the dosimeters
(surveys / meetings /...)
e In the end... help for radiological
protection!
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Thank you for your attention !
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