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History 

• Before 2001 
 

• Responsibility of Ministery of Labour to 
‘approve’ dosemeters 

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

• Dosemeters approved as ‘basic dosemeter’ to 
be used as official dosemeter (basis dosismeter/ dosimètre 
de base) 
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Approval of filmdosemeter 
in 1966 
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Prolongation of    approval 
of filmdosemeter 
 
Specification of domain 
(doserange/ energy 
range/ radiation type) 
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History 

• New Royal Decree 2001 
• Responsibility of FANC to approve dosimetry 

services (art. 30.6) 
» Only dosimetry by approved services 

• Criteria defined by FANC 
» For service, including dosemeter 
» For dosemeter 

• Transition period of 2 years after publication of 
FANC criteria 
 

BVS-ABR  03.06.2016 



1965 
Since 

Requirements 

• Fanc decree of 01.07.2008 stipulates 
the criteria for approval : 

• Accreditation conform ISO 17025             
(General requirements for the competence of testing and 
calibration laboratories)  

– Only from 2013 

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

» Later updated to RP160 (2009) 

• Participate in intercomparison exercises 
» For X/γ 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 

• 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  
• ISO 1757    : Filmdosemeters 
• ISO 61066  : TLD dosemeters 
• ISO 12794  : TLD extremities, eye 
• ISO 21909   : Neutron dosemeters 

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

 

BVS-ABR  03.06.2016 



1965 
Since 

FIRST STEP: DO WE HAVE A 
COMPLIANT DOSEMETER? 
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Performance requirements for dosemeters 

• IEC 62387 remains main standard used 
for type testing dosemeters. Describes : 
 

• Test procedures 
• Performance requirements  

– Hp(10), Hp(0.07), H*(10)… 

• Requirements concerning manual 
• Requirements concerning software 
• Environmental performance requirements 

– Temperature, humidity 
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Performance requirements for dosemeters 
(IEC 62387) 
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Test procedure  
(Energy / Angle) 
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Implementation by dosimetry 
service 

• Data from type testing of supplier 
• Some tests need to be repeated for own 

system (eg. Linearity) 

• Problems  
• Sometimes design of dosemeter < IEC 62387 
• Type testing of supplier with ANSI N13.11 

standard 

– Solution 
• Dosimetry service performs (partially) type 

testing 
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Examples 
(OSL BeO) 
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Examples 
(TLD LiF) 
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Examples  
(TLD LiF) 
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Exposures performed by 
Controlatom with ISO 17025 
accredited Cs-137 beam 
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EUROPEAN GUIDELINES – 
DO WE COMPLY? 

BVS-ABR  03.06.2016 



1965 
Since 

RP160 Recommendations 
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RP160 Recommendations 

• Revision of European documents due to : 
– RP73 : 

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

– RP160 : 
• New BSS 
• Development of technical standards, QC 

standards 
• Expression of uncertainties (GUM) 
• 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 
• The document combines  requirements and guidance 

given in:  
•  EU Council Directives  
•  ICRP publications and ICRU reports  
•  IAEA reports, technical documents and safety guides  
•  Various international standards and guides on 

metrology and quality assurance, notably IEC, ISO and 
JCGM  
 

• So one harmonised document to guide ; 
• Authorities 
• Services 
• Suppliers 
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From J. Van Dyck, RP160 training Lisbon (2015) 
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ACCREDITATION 17025 
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First thoughts… paperwork! 
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ISO 17025 

• Implementation of formal Quality 
Management System 

– Tool : Sharepoint environment (2015) 
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ISO 17025 

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

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

• Installation of new irradiation device 
equiped with ISO 4037 collimator.  

• Cs-137 beam quality. 

• All external calibrations now comply with ISO 
17025 

• Ionisation chamber, Length, Air pressure, Temperature.. 
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ISO 17025 

• Bigger impact on ‘non technical’ 
procedures : 

• 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 

• Formal BELAC accreditation audits 
• Initial audit (2012) (4 days) 

– QM system 
– Technical auditor  

• Surveillance audit (2 days) 
– Yearly (first 3 years) 
–  ̴̴ 18 months  

• 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 

• Continuous improvement 
• Different audits 

– Non conformities 
– Suggestions for improvement 

• Different auditors 
– Focus on particular aspects 
– Specialised in own domain 
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ISO 17025 

• Results in accreditation certificates : 
– For AV-Controlatom 

• BELAC 484-CAL   (calibration) 
• BELAC 484-TEST (dosimetry) 

 

– General 
• 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 

• Effort should be made by accreditation 
body (BELAC) and Competent Authority 
(FANC) to harmonise the scope 
definitions for dosimetry services 

• Specification of angles of incidence for which 
performance is respected 

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

» Mean or max. β energy  
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ISO 17025 
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Examples of scope definitions of two dosimetry services 
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INTERCOMPARISONS 
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Intercomparisons 

• Dosimetry services should participate in 
intercomparison exercises  
 

• For the different irradiation qualities and 
dosemeter types  
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Intercomparisons 

• Controlatom participated in  
• 11th intercomparison of environmental 

dosemeters (1997) 
• Eurados international intercomparisons : 

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

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

• National intercomparisons : 
– Photons : Belgian Army (2013) 
– Neutrons : German yearly intercomparison (2010) 
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Intercomparisons 

• Very valuable tool !! 
• Independent performance check 

• Energy 
• Angle 
• Radiation type (γ,β,x,n) 

• Calibration check 
• Traceable results 
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Intercomparisons 

• In Europe, selfsustaining 
intercomparisons are organised on a 
periodical basis by Eurados 

• Comprehensive reports are published by 
Eurados (http://www.eurados.org/en/Documents_Publications/Reports_documents) 
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Intercomparisons 

• Participant gets certificate 
• Necessary for accreditation 
 

• And evaluates his  
   performance 
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Intercomparisons 

• Participant can judge his performance with respect to 
other participants/detector types/… 
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CONCLUSIONS 
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Conclusion 

• Accreditation of dosimetry services 
– Good harmonisation within Belgium and 

even within Europe 
– Steadily increases the level of accuracy of  

dosimetry 

• 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 

• It starts difficult and with lots of 
“resistance” 

• 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 /…) 

• In the end… help for radiological 
protection! 
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          Thank you for your attention ! 
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