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Outline 
 
1. Approval (RP Authority), Accreditation (Accreditation Body) 
 
2. Requirements of ISO/IEC 17025:2005  
 
3. Experience at IST-LPSR 
        3.1 Country overview 
        3.2 Requirements for IMS 
        3.3 Document structure 
        3.4 Technical procedures 
        3.5 Declaration and justification of compliance 
        3.6 Flux of events (sequence of work instructions, tecnical procedures, gen of records) 
        3.7 Dose report 
        3.8 Other 
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‘individual monitoring shall be systematic for exposed category A workers (…) based on 
individual measurements which are established by an approved dosimetry service (ADS)’.  
 
 
 
‘a body responsible for the calibration, reading or interpretation of IM devices, and/or for 
the measurement of radioactivity in the human body or in biological samples, and/or for 
assessment of doses, whose capacity to act in this respect is recognised by the 
competent authorities’. 
 
 
Technically competent, 
Able to generate technically valid results 
Has adequate administration, technical and quality systems. 

The BSS requires that: 
 
 
 
 
ADS is defined as:  
 
 
 
 
 
Each Member State needs to make arrangements to recognise the ADS as 
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Certification 
Procedure by which a third party gives written assurance that a product, process or service 
conforms to specified requirements. 

Accreditation 
Procedure by which an authoritative body (accreditation body, generally from the government) 
gives formal recognition that a body or person is competent to carry out specific tasks.  
 

Approval 
Procedure by which a national authority recognises the capacity of an  IMS to operate in 
radiation dosimetry (license to operate). 

Terms and definitions 

Accreditation in conformity with ISO/IEC 17025 – IST Experience 
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General requirements for approval 

For a service to become ADS produces an acceptable degree of accuracy in the 
assessment of dose (recognized by the Authorities);  
 
Is highly reliable;  
 
Communicates the results of routine dose assessments in a timely manner to:  
            the employer, worker, RP expert, Approved Occupation Health Service 
            the National Dose Register, the Authorities in general 
 
In the event of an accident, occurrence, or incident rapidly communicates the results of 
dose assessments to: 
            the employer,  
            the authorities. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
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• Need for the definition of procedures 
(verification if fulfilled) 

RP Authorities  

National Dose 
Register 

 

• Tech requirements        
   may include 
Accreditation ISO 17025 
 
 
 
 
 
 
 
• Dose assessment  
• Record keeping 
• QA & QC 
 
 
 
 
 
• Dose reporting 
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• Need for the definition of procedures 
(verification if fulfilled) 

RP Authorities  

National Dose 
Register 

 

• Tech requirements        
   may include 
Accreditation ISO 17025 
 
 
 
 
 
 
 
• Dose assessment  
• Record keeping 
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Approval does not demonstrate conformity with any standard 

 but ensures that the service satisfies the requirements issued by the National approval body 

 Member States are free to decide how to approve and their necessary structure for approval. 

 Use of international standards recommended 

Accreditation in conformity with ISO/IEC 17025 – IST Experience 
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In some MS the ISO 17025 standard is included in the national requirements for approval 

 ADS acts in accordance with the national requirements  
                        

And at the same time 
 
 
 Plan for periodic internal and external audits  
      (verification, continuous improvement) 
 Estimate and report uncertainties 
 Participate in intercomparison exercises on a regular basis 
 Costumer feedback is carried out 

Accreditation in conformity with ISO/IEC 17025 – IST Experience 
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•  a documented quality management system and quality manual; 

•  an organized functional structure with clearly defined technical and quality responsibilities 

impartiality, integrity and independence; 

•  technically competent personnel; 

•  calibrated equipment; 

•  traceable measurement; 

•  uncertainty of measurement for all tests and/or calibrations; 

•  participation in and achievement of satisfactory results in proficiency testing or interlaboratory 

comparison schemes applicable to the applied scope of accreditation; 

•  technically valid procedures  

Implementation of a QMS… 

ADS and if additional requirements are fulfilled: 

The ADS will be in conditions to apply for accreditation 

Accreditation in conformity with ISO/IEC 17025 – IST Experience 
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Calibration laboratories 
PSDL/SSDL 

Accreditation body 

Radiation Protection 
Authorities 

Approval 
authority 

National Dose  
Register 

Suppliers 

EURAMET, EA 

1. Legislation in Radiation Protection 
2. Standards 
3. Documents of relevance 

Approved Dosimetry Service 
External and Internal dosimetry 

 

worker 

Undertaking 

ISO, IEC, CENELEC, IAEA 

ICRP, ICRU, EC-RP160 

EU Directives – BSS – IAEA Mandatory 

Voluntary, except if legislation 
makes them mandatory 
 
Advantage: it is understood 
how a particular test or 
procedure was performed 
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RP160: Guidance on how to establish a QMS: 
 
 
 
Preferably in conformity EN ISO/IEC17025:2005 as it contains all requirements that testing and 
calibrating laboratories should meet if they wish to demonstrate that they: 
            Operate a management system; 
              Are technically competent  
              Are able to generate technically valid results. 
 
 Quality assurance with both management and technical aspects 
 

Accreditation in conformity with ISO/IEC 17025 – IST Experience 
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•  4.1 Organization; 
•  4.2 management system; 
•  4.3 document control; 
•  4.4 review of requests, tenders and contracts; 
•  4.5 sub-contracting of tests and calibration; 
•  4.6 purchasing services and supplies; 
•  4.7 service to the customer;  

•  4.8 complaints;  
•  4.9 control of nonconforming testing and/or 
          calibration work; 
•  4.10 improvement; 
•  4.11 corrective action;  
•  4.12 preventive action; 
•  4.13 control of records; 
•  4.14 internal audits; 
•  4.15 management reviews. 

• 5.1 General 
• 5.2 Personnel  
• 5.3 Accommodation and laboratory conditions; 
• 5.4 Test and calibration methods and method   
        validation; 
• 5.5 Equipment; 
• 5.6 Measurement traceability; 
• 5.7 Sampling plans; 
• 5.8 Handling of test and calibration items; 
• 5.9 Assuring the quality of test and calibration 
         results; 
• 5.10 Reporting the results. 

5. Technical requirements 4. Management requirements 

EN ISO/IEC17025:2005  
General requirements for the competence of testing and calibration labs  

Accreditation in conformity with ISO/IEC 17025 – IST Experience 
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•  4.1 Organization; 
•  4.2 management system; 
•  4.3 document control; 
•  4.4 review of requests, tenders and contracts; 
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          calibration work; 
•  4.10 improvement; 
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•  4.12 preventive action; 
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• 5.6 Measurement traceability; 
• 5.7 Sampling plans; 
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• 5.10 Reporting the results. 

5. Technical requirements 4. Management requirements 

EN ISO/IEC17025:2005  
General requirements for the competence of testing and calibration labs  
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Technical 

 Qualifications, independence, training  

Accreditation in conformity with ISO/IEC 17025 – IST Experience 

• 5.1 General 

• 5.2 Personnel  

• 5.3 Accommodation and laboratory conditions; 

• 5.4 Test and calibration methods and method   

        validation; 

• 5.5 Equipment; 

• 5.6 Measurement traceability; 

• 5.7 Sampling plans; 

• 5.8 Handling of test and calibration items; 

• 5.9 Assuring the quality of test and calibration 

         results; 

• 5.10 Reporting the results. 

 Low bkg, dust free, temperature… 

 Reproducible conditions and generate reliable results  

 Instructions for use, status: e.g. calibrated, maintenance 

 NMI, SSDL, Hp(d), ref fields, phantoms, conv coeff 

 Acceptance criteria with predefined limits. If > limits ?? 

 Customer, NDR, Authorities (Hp > level) 

 Uncertainty estimation; Interlaboratory comparisons 
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• Portugal: population 10M   

• Estimate: 15-20k radiation workers 

• No NPP 

• 1960s, nuclear research reactor  

• National Laboratory R&D facilities 

• Radiation Protection and Safety Dept 

• Individual Monitoring Service 

• Until 1996 only IMS in Portugal 

• Since Feb-2012, ITN incorporated into IST 

 

 

Madeira 

Açores 

Portugal 
Lisboa 

 
Instituto Tecnológico e Nuclear 

UPSR DAG UFA UCQR URSN 

 IST 

• 65 Research 
• 85 Other 

Accreditation in conformity with ISO/IEC 17025 – IST Experience 
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Campus Taguspark Campus Alameda  

LPSR C2TN IPFN LATR LEN 

Campus Tecnológico e Nuclear 

Madeira 

Açores 

Portugal 
Lisboa 

• 11.200 Students  
      1.000 Teaching & Researcher staff 
         500 Other staff 

• 18 Faculties & Institutes 

• 43.600 Students  
      3.500 Teaching staff 
         500 Researchers 
      2.400 other staff 

Accreditation in conformity with ISO/IEC 17025 – IST Experience 
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Radioprotecção e Resíduos Radioactivos 

Dosimetria e Radiobiologia 

Laboratório de Metrologia das Radiações Ionizantes 

Radioactividade Ambiente 

Laboratórios de Medida 

Secretariado Núcleo da Qualidade 

LPSR 
Laboratório de Protecção e Segurança Radiológica 

Radiation Protection activities / services: 
 
•  Ionizing radiation metrology 
 
•  Individual and environmental monitoring 
•  National Dose Register 
 
•  Radiobiology 
•  Safety assessment of radiological facilities 
•  Monitoring of radiological facilities, equipments, 
    environment, transport of radioactive material 
 
•  Radioanalytic techniques for the measurement 

of natural and artificial radionuclides in 
environmental samples, foodstuff, feedstuff, 
construction materials, Rn in water, dwellings, … 

 
•  Radioactive waste management 
•  Control of sealled sources and orphan sources 
•  Meadium-low activity waste storage facility 
 
•  Emergency preparedness 
•  Education and training 

Accreditation in conformity with ISO/IEC 17025 – IST Experience 
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•  4.1 Organization; 
•  4.2 management system; 
•  4.3 document control; 
•  4.4 review of requests, tenders and contracts; 
•  4.5 sub-contracting of tests and calibration; 
•  4.6 purchasing services and supplies; 
•  4.7 service to the customer;  

•  4.8 complaints;  
•  4.9 control of nonconforming testing and/or 
          calibration work; 
•  4.10 improvement; 
•  4.11 corrective action;  
•  4.12 preventive action; 
•  4.13 control of records; 
•  4.14 internal audits; 
•  4.15 management reviews. 

• 5.1 General 
• 5.2 Personnel  
• 5.3 Accommodation and laboratory conditions; 
• 5.4 Test and calibration methods and method   
        validation; 
• 5.5 Equipment; 
• 5.6 Measurement traceability; 
• 5.7 Sampling plans; 
• 5.8 Handling of test and calibration items; 
• 5.9 Assuring the quality of test and calibration 
         results; 
• 5.10 Reporting the results. 

5. Technical requirements 4. Management requirements 

EN ISO/IEC17025:2005  
General requirements for the competence of testing and calibration labs  

Accreditation in conformity with ISO/IEC 17025 – IST Experience 
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Radioprotecção e Resíduos Radioactivos 

Dosimetria e Radiobiologia 

Laboratório de Metrologia das Radiações Ionizantes 

Radioactividade Ambiente 

Laboratórios de Medida 

Secretariado Núcleo da Qualidade 

LPSR 
Laboratório de Protecção e Segurança Radiológica 

QMS & Structure of documents: 
(i)  applicable to all laboratories 
(ii) TP specific for each method 

QM 

Management 
procedures 

Technical procedures 

Templates, records, work instructions, 
external docs, technical docs 

IPAC 
Portuguese Accreditation Board 

Accreditation in conformity with ISO/IEC 17025 – IST Experience 
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PG_02 Controlo documentos1 

PG_03 Análise consult. Prop. e contratos 
PG_04 Aquisição de produtos e serviços 
PG_05 Serviço ao cliente 
PG_06 Reclamações 
PG_07 NC_AC_AP 
PG_09 Controlo de Registos 
PG_10 Auditorias internas 
PG_11 Revisão pela Gestão 
PG_12 Gestão do pessoal 
PG_13 Controlo de equipamentos2 

PG_14 Apresentação de resultados 

QM 

Management 
procedures 

Technical procedures 

Templates, records, work instructions, 
external docs, technical docs 

Document control 
Contracts & tender analisis 
Purchase of supplies & services 
Service to customer 
Complaints 
NC corrective & preventive actions 
Control of records 
Internal audits 
Management reviews 
Management of staff 
Control of equipaments 
Presentation of results 

LPSR - Laboratório de Protecção e Segurança Radiológica 

Management procedures applicable to all at LPSR 

1. DB, approval, issue, version. All in the server 
2. DB, e.g. identif, serial number, labels (status: calibrated, next calib,out of order) 
Na effort is being made to reduce paper – use electronic versions… 

IM 
IT  
PT 
PG 
RQ 

impressos 
instruções de trabalho 
procedimentos técnicos 
procedimentos de gestão 
registos da qualidade 

Templates 
Work instructions 
Technical procedures 
Management procedures 
Quality records 

4.3 
4.4 
4.6 
4.7 
4.8 
4.9 
4.13 
4.14 
4.15 
5.2 
5.5 
5.10 

Subcontracting 4.5 

Accreditation in conformity with ISO/IEC 17025 – IST Experience 
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RQ_01 Lista de documentos internos1 
RQ_02 Lista de documentos externos1 

RQ_04 Resultados Inquéritos Satisfação 
RQ_05 Resultados de Intercomparações 
RQ_06 Organograma nominal 
RQ_07 Plano de calibração/verificação interno2 
RQ_08 Plano de calibração/verificação externo2 
RQ_09 Plano de Formação 
RQ_10 Lista de fornecedores 
RQ_11 Lista de equipamentos2 
RQ_12 Lista de pessoal 
RQ_13 Lista de ensaios 
RQ_14 Plano de Ensaios Interlaboratoriais 
RQ_15 Plano de Objectivos e Acções de Melhoria 
RQ_16 Lista de custos de serviços e análises 

QM 

Management 
procedures 

Technical procedures 

Templates, records, work instructions, 
external docs, technical docs 

List of internal documents 
List of external documents 
Results of surveys to customers 
Results of IC exercises 
Nominal organogram 
Internal calibration plan 
External calibration plan 
Training plan 
List of suppliers 
List of equipments 
List of staff 
List of services & analysis provided 
IC exercises plan 
Objectives & improvement plan 
Services & analysis price list 

LPSR - Laboratório de Protecção e Segurança Radiológica 

Quality records: applicable to all at LPSR, available at server, 
revised periodically (most annually) 

1., 2. DB, e.g. each technique with own access  

IM 
IT  
PT 
PG 
RQ 

impressos 
instruções de trabalho 
procedimentos técnicos 
procedimentos de gestão 
registos da qualidade 

Templates 
Work instructions 
Technical procedures 
Management procedures 
Quality records 

Accreditation in conformity with ISO/IEC 17025 – IST Experience 
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DIRE_RQ_01 Matriz de competências 
DIRE_RQ_02 Organograma 
DIRE_RQ_03 Plano de Intercomparações 
DIRE_RQ_04 Resultados de Intercomparações 
DIRE_RQ_05 Declaração de Validação 
DIRE_RQ_06 Dossier de Validação 
 
DIRE_RQ_13 Características técnicas 
DIRE_RQ_14 Informação de carácter geral 
DIRE_RQ_15 Instruções de utilização 
DIRE_RQ_16 Lista de publicações do DIRE 

QM 

Management 
procedures 

Technical procedures 

Templates, records, work instructions, 
external docs, technical docs 

Skills matrix 
Organogram 
Plan of IC exercises 
Results of IC exercises 
Declaration of compliance 
Demonstration of compliance  
 
Technical characteristics 
General information 
Instructions of use 
List of publications  

LPSR - Laboratório de Protecção e Segurança Radiológica 

Quality records: specific to each technique or laboraroty at LPSR  
(e.g. Individual monitoring service DIRE) 

IM 
IT  
PT 
PG 
RQ 

impressos 
instruções de trabalho 
procedimentos técnicos 
procedimentos de gestão 
registos da qualidade 

Templates 
Work instructions 
Technical procedures 
Management procedures 
Quality records 
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•  4.1 Organization; 
•  4.2 management system; 
•  4.3 document control; 
•  4.4 review of requests, tenders and contracts; 
•  4.5 sub-contracting of tests and calibration; 
•  4.6 purchasing services and supplies; 
•  4.7 service to the customer;  

•  4.8 complaints;  
•  4.9 control of nonconforming testing and/or 
          calibration work; 
•  4.10 improvement; 
•  4.11 corrective action;  
•  4.12 preventive action; 
•  4.13 control of records; 
•  4.14 internal audits; 
•  4.15 management reviews. 

• 5.1 General 
• 5.2 Personnel  
• 5.3 Accommodation and laboratory conditions; 
• 5.4 Test and calibration methods and method   
        validation; 
• 5.5 Equipment; 
• 5.6 Measurement traceability; 
• 5.7 Sampling plans; 
• 5.8 Handling of test and calibration items; 
• 5.9 Assuring the quality of test and calibration 
         results; 
• 5.10 Reporting the results. 

5. Technical requirements 4. Management requirements 

EN ISO/IEC17025:2005  
General requirements for the competence of testing and calibration labs  

Accreditation in conformity with ISO/IEC 17025 – IST Experience 
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Radioprotecção e Resíduos Radioactivos 

Dosimetria e Radiobiologia 

Laboratório de Metrologia das Radiações Ionizantes 

Radioactividade Ambiente 

Laboratórios de Medida 

Secretariado Núcleo da Qualidade 

LPSR 
Laboratório de Protecção e Segurança Radiológica 

• 3.700 monitored workers (700 facilities) 
• 1.500 m, 2.200 q  

• 80% medicine,  
• 15% industry,  
•   5% research,  
• no NPP, no U mining 

99 % WB for photons fields,  
  1 % Extremities   
 
8+9   Enviromental monitoring (IST, country)   

DIRE 

Radiation Protection activities / services: 
 
•  Ionizing radiation metrology 
 
•  Individual and environmental monitoring 
•  National Dose Register 

Accreditation in conformity with ISO/IEC 17025 – IST Experience 
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Individual monitoring system @ IST-LPSR 

2 Harshaw 6600 semiautomatic readers 
1 Internal built-in irradiator 90Sr/90Y 
1 Harshaw 4500 manual reader 
1 Vinten external irradiator 

Harshaw 8814 holder 
Card: two LiF:Mg,Ti (TLD-100) elements Harshaw EXT-RAD 

LiF:Mg,Cu,P (TLD-100H) 

Harshaw 8875  

• Assessment of Hp(10) and Hp(0.07) 
• Assessment of Hp(0.07) 

• Assessment of H*(10) 

Accreditation in conformity with ISO/IEC 17025 – IST Experience 
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    Terms: e.g. Quantities, basic, operational 
 

    Reference conditions: Radiation fields 
                                     Phantoms and dose ranges 
                                     Conversion coeff 
    Criteria for individual monitoring 
 

    Analysis 
 

     Intercomparisons 
 

    Ensure confidentiality 
 

    Reporting requirements 
 

    and Accreditation (ISO 17025) 

 Hp(d), H*, H’ (d,Ω) 
 
 ISO 4037 ph, ISO 6980 β, ISO 8529 n 
 Water slab, rod 
 Provided in legislation 
 WB, extremities, ph, β, n 
 

 

 response  
 

 trumpet curves 
 
 
 

 To customer, authorities, NDR 

t

m

H
H

  Requirements for approval of RP service providers (incl IMS) set by Law: Decreto-Lei n. 167/2002 

Accreditation in conformity with ISO/IEC 17025 – IST Experience 
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    Operational quantities 
    Minimum measurable dose, H0 
    Dose range 
    Linearity 
    Energy dependence  
 
 
     Angle dependence 
    Reproducibility 
    Fading 

 
 Hp(10) and Hp(0,07);                                   Hp(0,07) 
 H0=0,10 mSv and 1 mSv;                               1 mSv 
 H0 up to 5 Sv                                           H0 up to 5 Sv  
 ∆<15% from 1 mSv to 5 Sv                             same 
                     20keV - 5 MeV Hp(10);                 
                       10keV - 300 keV Hp(0,07)       up to 1,5MeV 
                                 CPE                                   CPE 
 < 20% up till 60º for E>60keV                         same 
 σ(D)<10%                                                   σ(D)<15% 
 <10% per month                                           same 

3,17,0 <<
t

m

H
H 0,25,0 <<

t

m

H
H

  Decreto-Lei n. 167/2002 

Criteria for Individual Monitoring            WB photon dosemeters                                Extremity 

Accreditation in conformity with ISO/IEC 17025 – IST Experience 

Have to, but how? • WB TLD: IEC 61066 

• Extremities: ISO 12794 

• Papers sc journals 

 IEC 62387 
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IMS Facility 
(employer) 

NDR 

Dosemeters 
Reading system 

Maintenance 
Software 

Calibration 
Irradiations 

CNPRP 

Report: Hp(10), Hp(0.07), H*(10) 

NDR Art 21: Over exposure 

Art 20: to RCD 

Art 26: Approve QC Program 

IST Art 23: Intercomparisons 

Art 27: Annual report 

IST 

DGS 

IPAC 

Approval of IMS 

Technical Appraisal 

Accreditation statement 

IEFP Appraisal 

Art 5: Approval of IMS 

Art 25: 
Confidentiality 

Radiation passport 
DL 165/2002 

Suppliers 

Metrology lab 
IST-LMRI 

DL 165/2002 
DL 222/2008 
DL 167/2002 
Arts 22, 23: RCD  
Art 27: record keeping 

Worker and facility data 

Accreditation in conformity with ISO/IEC 17025 – IST Experience 
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•  4.1 Organization; 
•  4.2 management system; 
•  4.3 document control; 
•  4.4 review of requests, tenders and contracts; 
•  4.5 sub-contracting of tests and calibration; 
•  4.6 purchasing services and supplies; 
•  4.7 service to the customer;  

•  4.8 complaints;  
•  4.9 control of nonconforming testing and/or 
          calibration work; 
•  4.10 improvement; 
•  4.11 corrective action;  
•  4.12 preventive action; 
•  4.13 control of records; 
•  4.14 internal audits; 
•  4.15 management reviews. 

• 5.1 General 
• 5.2 Personnel  
• 5.3 Accommodation and laboratory conditions; 
• 5.4 Test and calibration methods and method   
        validation; 
• 5.5 Equipment; 
• 5.6 Measurement traceability; 
• 5.7 Sampling plans; 
• 5.8 Handling of test and calibration items; 
• 5.9 Assuring the quality of test and calibration 
         results; 
• 5.10 Reporting the results. 

5. Technical requirements 4. Management requirements 

EN ISO/IEC17025:2005  
General requirements for the competence of testing and calibration labs  

Accreditation in conformity with ISO/IEC 17025 – IST Experience 
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5.2. Personnel 

Dosimetry system(s) 
RP 160 

ICRP 
Basic Safety Standards 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

National Legislation 

QA/QC 

How? 

Training Courses 
Conferences 
Workshops 
On-the-job  

E&T: cover all aspects of IM  
        depend on skills and responsability 
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Skills matrix 

Identification & function 
Who is supposed to do what 

(experience required for) 

Task, work instruction IT  
A/T, since when 

If T: training plan, 
       evaluation at end 

If A: how qualification  
        is kept 

Accreditation in conformity with ISO/IEC 17025 – IST Experience 

TS
 

5.2. Personnel 
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DIRE_IT_01 Utilização do equip de leitura 
DIRE_IT_02 Leitura de dosimetros 
DIRE_IT_03 Re-set de dosimetros 
DIRE_IT_04 Irradiação no irrad interno 
DIRE_IT_05 Recepção e verificação de dosimetros 
DIRE_IT_06 Preparação de dosimetros para envio 
 

DIRE_IT_08 Backup, prazos retenção e destruição reg 
 

DIRE_IT_11 Manutenção preventiva dos leitores 
 

DIRE_IT_19 

QM 

Management 
procedures 

Technical procedures 

Templates, records, work instructions, 
external docs, technical docs 

TLD reader instructions 
Readout 
Re-set (anneal) 
Internal irradiation 
Receiving dosemeters 
Shipment of dosemeters 
 

Backup and destruction rec 
 

Preventive maint readers 
 

Work instructions 

IM 
IT  
PT 
PG 
RQ 

impressos 
instruções de trabalho 
procedimentos técnicos 
procedimentos de gestão 
registos da qualidade 

Templates 
Work instructions 
Technical procedures 
Management procedures 
Quality records 

Accreditation in conformity with ISO/IEC 17025 – IST Experience 

5.2. Personnel 
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5.4 Test and calibration methods and method validation 

Accreditation in conformity with ISO/IEC 17025 – IST Experience 

Shipment

QCZeroField

Determination of
Hp(10) and Hp(0,07)

Internal
irradiation

Report to
Authority

TLD
Reader

Report to 
facility

Reception 
and check 

Worn at facility

ECC

File insertion in DB

Cal

RCF

Readout, RD
Stability, f(Q)

Dosemeters:
Workers

and Transit

Background subtraction

Fading, f(fad)
Type test, f(E), f(α)

Irradiation
Met lab

Hp(10)>1,6 mSv

High dose

Re-set

Yes

Yes

Facility and 
worker’s data

Dosemeters:
Workers

and Transit

Lin

Linearity
Limits

QC at 
startup

Re-set

Allocation of 
dosemeters

Monitoring 
request

Report to
NDR

Validation

Uncertainty Hp(d)

Report

Example of a simplified sequence of procedures 
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Shipment

QCZeroField

Determination of
Hp(10) and Hp(0,07)

Internal
irradiation

Report to
Authority

TLD
Reader

Report to 
facility

Reception 
and check 

Worn at facility

ECC

File insertion in DB

Cal

RCF

Readout, RD
Stability, f(Q)

Dosemeters:
Workers

and Transit

Background subtraction

Fading, f(fad)
Type test, f(E), f(α)

Irradiation
Met lab

Hp(10)>1,6 mSv

High dose

Re-set

Yes

Yes

Facility and 
worker’s data

Dosemeters:
Workers

and Transit

Lin

Linearity
Limits

QC at 
startup

Re-set

Allocation of 
dosemeters

Monitoring 
request

Report to
NDR

Validation

Uncertainty Hp(d)

Report

• Answer to a monitoring request  
• Regular issue/receive dosemeters 

• Measurement 

• Dose assessment 

• Dose reporting 
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QCZeroField

 
  

Internal
irradiation

 

TLD
Reader

  

 
  

  

ECC

   

Cal

RCF

Readout, RD
Stability, f(Q)

 

 
   

Irradiation
Met lab

Hp(10)>1,6 mSv

Re-set

Yes

  
 

Lin

Linearity
Limits

QC at 
startup

Re-set

  

 

 

 

• Measurement with TLD 

Field cards 
used by worker 

To customer 

For all parameters: 
Definition of acceptance / rejection criteria 
If not then… 

Hierarchy (ecc) of cards 

RCF: Periodic calibration at LMRI (NMI) 
 
Linearity (min): LD 

QA/QC (i) at startup 
QA/QC (ii) during readouts (QC, Zero cards) 

2 

Accreditation in conformity with ISO/IEC 17025 – IST Experience 



39 

QM 

Management 
procedures 

Technical procedures 

Templates, records, work instructions, 
external docs, technical docs 

Technical procedures specific to each technique  
(e.g. Individual monitoring service DIRE) 

IM 
IT  
PT 
PG 
RQ 

impressos 
instruções de trabalho 
procedimentos técnicos 
procedimentos de gestão 
registos da qualidade 

Templates 
Work instructions 
Technical procedures 
Management procedures 
Quality records 

DIRE_PT_01 Determinação de Hp(10) e Hp(0,07) Assessment of Hp(d)  

( ) ( ) ( ) ( ) ( )αfEffadfQf
RCF

eccRDdH p ⋅⋅⋅⋅
⋅

=
RD – raw data 
ecc – efficiency correction coefficient 
RCF – reader calibration factor 
f(Q) – quality control read correction 
f(fad) – fading correction 
f(E) – energy correction 
f(α) – angle correction 

Accreditation in conformity with ISO/IEC 17025 – IST Experience 

Assess 
Hp(d) 

5.4 Test and calibration methods and method validation 
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DIRE_PT_02 Cálculo dos limites de detecção e determinação 
DIRE_PT_03 Determinação do efeito de fading 
DIRE_PT_04 Cálculo do ecc de cada detector 
DIRE_PT_05 Cálculo do RCF de cada leitor 
DIRE_PT_06 Controlo de qualidade na determinação de Hp(d) 
DIRE_PT_07 Cálculo da incerteza na determinação de Hp(d) 
DIRE_PT_08 Cálculo do factor de calibração dos irradiadores 
DIRE_PT_09 Cálculo do sinal de fundo 

QM 

Management 
procedures 

Technical procedures 

Templates, records, work instructions, 
external docs, technical docs 

  
Detection and determination lim 
Assessment of fading effect 
Assessment of ecc 
Assessment of RCF 
Quality control readings  
Uncertainty assessment 
Assessment of internal irr cal factor 
Assessment background  

Technical procedures specific to each technique  
(e.g. Individual monitoring service DIRE) 

IM 
IT  
PT 
PG 
RQ 

impressos 
instruções de trabalho 
procedimentos técnicos 
procedimentos de gestão 
registos da qualidade 

Templates 
Work instructions 
Technical procedures 
Management procedures 
Quality records 

DIRE_PT_01 Determinação de Hp(10) e Hp(0,07) Assessment of Hp(d)  

parameters 

Accreditation in conformity with ISO/IEC 17025 – IST Experience 

( ) ( ) ( ) ( ) ( )αfEffadfQf
RCF

eccRDdH p ⋅⋅⋅⋅
⋅

=

5.4 Test and calibration methods and method validation 
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    Operational quantities 
    Minimum measurable dose, H0 
    Dose range 
    Linearity 
    Energy dependence  
 
 
     Angle dependence 
    Reproducibility 
    Fading 

 
 Hp(10) and Hp(0,07);                                   Hp(0,07) 
 H0=0,10 mSv and 1 mSv;                               1 mSv 
 H0 up to 5 Sv                                           H0 up to 5 Sv  
 ∆<15% from 1 mSv to 5 Sv                             same 
                     20keV - 5 MeV Hp(10);                 
                       10keV - 300 keV Hp(0,07)       up to 1,5MeV 
                                 CPE                                   CPE 
 < 20% up till 60º for E>60keV                         same 
 σ(D)<10%                                                   σ(D)<15% 
 <10% per month                                           same 

3,17,0 <<
t

m

H
H 0,25,0 <<

t

m

H
H

  Requirements for approval of RP service providers (incl IMS) set by Law: Decreto-Lei n. 167/2002 

Criteria for Individual Monitoring            WB photon dosemeters                                Extremity 

Have to, but how? • WB TLD: IEC 61066 

• Extremities: ISO 12794 

• Papers sc journals 

 IEC 62387 
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 Reference irradiations at NMI: ISO 4037 
 

    Regularly calibrated at the SSDL in a 137Cs beam, in terms of Hp(10) and Hp(0,07) 
 

     

WB on water slab phantom EXT on rod phantom 

5.6 Measurement traceability 

Accreditation in conformity with ISO/IEC 17025 – IST Experience 
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  Follow IEC 62387: IEC 61066 (whole body) and ISO 12794 (extremities) 

( ) ( ) ( ) ( ) ( )αfEffadfQf
RCF

eccRDdH p ⋅⋅⋅⋅
⋅

=

 Reference irradiations at NMI 
 

Accreditation in conformity with ISO/IEC 17025 – IST Experience 

5.4 Test and calibration methods and method validation 

 Limits of detection (<H0)  
 Reproducibility, 
 Linearity (H0 to 5 Sv) 

 Type tested in terms of energy:  N30 to 60Co  (24 keV to 1.250 MeV) 
                                      angle:  0o, ±20o, ±40o, ±60o (H, V) 
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( ) ( ) ( ) bkgtransit
p

atwork
p

reported
p dHdHdH ,−=

( )( ) %27=reported
p dHu Worst case scenario (1st evaluation) 

( ) ( ) ( ) ( ) ( )( )
( )

( ) ( )( )
( )

( ) 2222222

)(
)(

)(
)(

)(
)(









+








+








+








+






+






+






=

α
α

f
fu

Ef
Efu

fadf
fadfu

Qf
Qfu

RCF
RCFu

ecc
eccu

RD
RDu

dH
dHu

t

t

p

p

u(RD) – last digit (negligible) 
u(ecc) – stability of efficiency correction coefficient 
u(RCF) – combined uncertainty (RCF assessm and irradiation at SSDL) 
u(f(Q)) – stability of the correction factor 
u(f(fad)) – variation of fading correction (30 days to 6 months) 
u(f(E)) – allowed variation: N30 – 60Co 
u(f(α)) – allowed angle variation ±60º  

( ) ( ) ( ) ( ) ( )αfEffadfQf
RCF

eccRDdH p ⋅⋅⋅⋅
⋅

=

5.4 Test and calibration methods and method validation 

( )( ) %20=reported
p dHu

RD – raw data 
ecc – efficiency correction coefficient 
RCF – reader calibration factor 
f(Q) – quality control read correction 
f(fad) – fading correction 
f(E) – energy correction 
f(α) – angle correction 

Accreditation in conformity with ISO/IEC 17025 – IST Experience 

Customer should be informed 
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 Cross-checks with CIEMAT and Seibersdorf Labs prior to 2008 
 
 Intercomparisons Whole body: (1998), IC2008, IC2010, IC2012 
                            Extremities: Conrad, IC2009, IC2015ext 
                            Environmental: CSN, Spanish Min. Defense 

Accreditation in conformity with ISO/IEC 17025 – IST Experience 

5.9 Assuring the quality of test and calibrations results 

0

0,5

1

1,5

2

0,1 1 10 100 1000

True Dose, H p(0,07) (mSv)

M
ea

su
re

d 
do

se
/tr

ue
 d

os
e

IC2009ext 

IC2010 

 4.14 Internal Audits  2010, 2012 Experts (HS, AR), 2011, 2013 and 2014 Internal staff 
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Demonstration of compliance 

5.9 Assuring the quality of test and calibrations results 
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Shipment

QCZeroField

Determination of
Hp(10) and Hp(0,07)

Internal
irradiation

Report to
Authority

TLD
Reader

Report to 
facility

Reception 
and check 

Worn at facility

ECC

File insertion in DB

Cal

RCF

Readout, RD
Stability, f(Q)

Dosemeters:
Workers

and Transit

Background subtraction

Fading, f(fad)
Type test, f(E), f(α)

Irradiation
Met lab

Hp(10)>1,6 mSv

High dose

Re-set

Yes

Yes

Facility and 
worker’s data

Dosemeters:
Workers

and Transit

Lin

Linearity
Limits

QC at 
startup

Re-set

Allocation of 
dosemeters

Monitoring 
request

Report to
NDR

Validation

Uncertainty Hp(d)

Report

Example of a simplified sequence of procedures 

• Answer to a monitoring request  
• Regular issue/receive dosemeters 

• Measurement 

• Dose assessment 

• Dose reporting 
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Shipment

 
  

 

  

Reception 
and check 

Worn at facility

   

 
 

Dosemeters:
Workers

and Transit

 

 
   

 

 

  
 

Dosemeters:
Workers

and Transit

  

Allocation of 
dosemeters

Monitoring 
request

 

 

• Answer to a monitoring request  
• Regular issue/receive dosemeters 

1 

To customer 

Field cards 
used by worker 
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• New customers 1 
Summary of justification of compliance 
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QCZeroField

 
  

Internal
irradiation

 

TLD
Reader

  

 
  

  

ECC

   

Cal

RCF

Readout, RD
Stability, f(Q)

 

 
   

Irradiation
Met lab

Hp(10)>1,6 mSv

Re-set

Yes

  
 

Lin

Linearity
Limits

QC at 
startup

Re-set

  

 

 

 

• Measurement with TLD 

Field cards 
used by worker 

To customer 

For all parameters: 
Definition of acceptance / rejection criteria 
If not then… 

Hierarchy (ecc) of cards 

RCF: Periodic calibration at LMRI (NMI) 
 
Linearity (min): LD 

QA/QC (i) at startup 
QA/QC (ii) during readouts (QC, Zero cards) 

2 

Accreditation in conformity with ISO/IEC 17025 – IST Experience 
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Determination of
Hp(10) and Hp(0,07)

Report to
Authority

Report to 
facility

 
  

  

File insertion in DB

 
 

Background subtraction

Fading, f(fad)
Type test, f(E), f(α)

 

 

High dose
Yes

  
 

  

  

 

Report to
NDR

Validation

Uncertainty Hp(d)

Report

 
  

 

  

 
  

  

   

 
 

 

 
   

 

 

Facility and 
worker’s data

  

  

 

 

 

• Dose assessment 

• Dose reporting 

Time elapsed (last reset and readout) 
Response E, ϕ  

Background signal: 
Natural bkg, transit dose, both 
Bkg: national / regional average 

Info from undertaking may be needed 
e.g. different workplace, apron, pregnant worker 

Report should go to: 
     Undertaking (worker) 
     Nat Dose Register 
     Authority (high dose) 

Each case, time interval to report 

Reporting uncertainties: 
Ordinary situation ⊗ close to limits 

(PT_03) 

(PT_09) 

(PT_01) 

(PT_08) 

(DIRE_PT_01) 

(DIRE_PT_03) 

(DIRE_PT_09) 

3 

4 

Accreditation in conformity with ISO/IEC 17025 – IST Experience 
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Data base for dose 
record keeping 
 
Facility’s data 
Worker’s data 
Dosemeters allocated 
Issueing and receiving 
dosemeters 
 
Import of readouts 
Dose assessed 
 
Dose report to facility 
Dose report to Authority 

5.10 Reporting results 
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Identification of IMS 
Identification of client 
Identification of the report 
 
Method used for dose assessment  
Quantities within (out) of scope 
 
Number of dosemeter 
Name of worker 
Date of readout 
Measured dose in period 
Accumulated dose (Jan-Dec) 
Use of accreditation symbol 
 
IST: individual email sent (RPO) 

Accreditation in conformity with ISO/IEC 17025 – IST Experience 

5.10 Reporting results 
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Outline 
 
1. Approval (RP Authority), Accreditation (Accreditation Body) 
 
2. Requirements of ISO/IEC 17025:2005  
 
3. Experience at IST-LPSR 
 
4. Experience at CIEMAT, Spain 
 
5. Experience at PHE, UK 
 

Accreditation in conformity with ISO/IEC 17025 – IST Experience 
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