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Outline

Radiation

1. Approval (RP Authority), Accreditation (Accreditation Body) e
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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LISBOA

cURADOS W TECNICO

The BSS requires that:
‘individual monitoring shall be systematic for exposed category A workers (...) based on
Individual measurements which are established by an approved dosimetry service (ADS)..

ADS is defined as:
‘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..

Each Member State needs to make arrangements to recognise the ADS as
Technically competent,

Able to generate technically valid results
Has adequate administration, technical and quality systems.

Accreditation in conformity with ISO/IEC 17025 — IST Experience
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€EURADOS i R
Terms and definitions

> Approval

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

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.
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LISBOA

cURADOS W TECNICO

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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Main partners in individual monitoring
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Accreditation 1SO 17025
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LISBOA

cURADOS W TECNICO

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 9



LISBOA

cURADOS W TECNICO

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 10



Implementation of a QMS... LISBOA

cURADOS W TECNICO

ADS and if additional requirements are fulfilled:

a documented quality management system and quality manual;

an organized functional structure with clearly defined technical and quality responsibilities
impartiality, integrity and independence;

e technically competent personnel;

e calibrated equipment;

e traceable measurement;

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

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

comparison schemes applicable to the applied scope of accreditation;

technically valid procedures

The ADS will be in conditions to apply for accreditation

Accreditation in conformity with ISO/IEC 17025 — IST Experience 11



EURADOS | [ T

o EU Directives — BSS — IAEA Mandatory

1. Legislation in Radiation Protection

{Z.Standards } » 1SO, IEC, CENELEC, IAEA Voluntary, except if legislation
3. Documents of relevance

makes them mandator
\ y

ICRP, ICRU, EC-RP160

Radiation Protection

Authorities Advantage: it is understood
> hnpowd how a particular test or
procedure was performed
> National Dose <
Register —
/
1 /
/

»|  Accreditation body

____________________________

EURAMET, EA A A

y

In partners in individual monitoring

Approved Dosimetry Service

Calibration laboratories |
" PSDL/SSDL M d External and Internal dosimetry

< Suppliers

A

\ 4
Undertaking

worker
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RP160: Guidance on how to establish a QMS:

Radiation
Protection

o

TECNICO
LISBOA

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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LISBOA
General requirements for the competence of testing and calibration labs

4. Management requirements 5. Technical requirements

4.1 Organization; 5.1 General

e 4.2 management system; 5.2 Personnel

e 4.3 document control; 5.3 Accommodation and laboratory conditions;
e 4.4 review of requests, tenders and contracts; 5.4 Test and calibration methods and method
e 4.5 sub-contracting of tests and calibration; validation;

e 4.6 purchasing services and supplies; 5.5 Equipment;

e 4.7 service to the customer; 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

e 4.8 complaints;

e 4.9 control of nonconforming testing and/or
calibration work;

4.10 improvement; results;

4.11 corrective action: 5.10 Reporting the results.

4.12 preventive action;

4.13 control of records;

4.14 internal audits;

4.15 management reviews.

Accreditation in conformity with ISO/IEC 17025 — IST Experience 14



EURADOS © EN ISO/IEC17025:2005 W TECNICO

LISBOA
General requirements for the competence of testing and calibration labs
1SO 9000 family

4. Management requirements 5. Technical requirements

4.1 Organization; 5.1 General

e 4.2 management system; 5.2 Personnel

e 4.3 document control; 5.3 Accommodation and laboratory conditions;
e 4.4 review of requests, tenders and contracts; 5.4 Test and calibration methods and method
e 4.5 sub-contracting of tests and calibration; validation;

e 4.6 purchasing services and supplies; 5.5 Equipment;

e 4.7 service to the customer; 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

e 4.8 complaints;

e 4.9 control of nonconforming testing and/or
calibration work;

4.10 improvement; results;

4.11 corrective action: 5.10 Reporting the results.

4.12 preventive action;

4.13 control of records;

4.14 internal audits;

4.15 management reviews.
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Technical

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.

TECNICO
W LISBOA

» Qualifications, independence, training
» Low bkg, dust free, temperature...

» Reproducible conditions and generate reliable results

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

» NMI, SSDL, A,(d), ref fields, phantoms, conv coeff

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

» Uncertainty estimation; Interlaboratory comparisons

» Customer, NDR, Authorities (A, > level)

Accreditation in conformity with ISO/IEC 17025 — IST Experience
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e Portugal: population 10M

e Estimate: 15-20k radiation workers
e No NPP

e 1960s, nuclear research reactor

e National Laboratory R&D facilities

e Radiation Protection and Safety Dept

e Individual Monitoring Service
e Until 1996 only IMS in Portugal
e Since Feb-2012, ITN incorporated into IST

U

TECNICO
LISBOA
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U LISBOA ‘ UANERSIDADE :

TECNICO
LISBOA

\,

43.600 Students

3.500 Teaching staff

500 Researchers
2.400 other staff

11.200 Students

18 Faculties & Institu

1.000 Teaching & Researcher staff

500 Other staff

Campus Taguspark

Campus Alameda

Campus Tecnologico e Nuclear

C2TN

IPFN

LATR

LEN

LPSR

Accreditation in conformity with ISO/IEC 17025 — IST Experience
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o

LPSR

Laboratorio de Proteccéo e Seguranca Radiologica

S— Nucleo da Qualidade

Secretariado

Laboratério de Metrologia das Radiagfes lonizantes

Dosimetria e Radiobiologia

Radioactividade Ambiente

Laboratorios de Medida

Radioproteccéo e Residuos Radioactivos

Radiation Protection activities / services:

lonizing 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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o

LPSR

Laboratorio de Proteccéo e Seguranca Radiologica

S— Nucleo da Qualidade

Secretariado

Laboratério de Metrologia das Radiagfes lonizantes

Dosimetria e Radiobiologia

Radioactividade Ambiente

Laboratorios de Medida

Radioproteccéo e Residuos Radioactivos

Radiation Protection activities / services:

lonizing 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
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EURADOS © EN ISO/IEC17025:2005 W TECNICO

LISBOA
General requirements for the competence of testing and calibration labs

4. Management requirements

4.1 Organization;

e 4.2 management system;

e 4.3 document control;

e 4.4 review of requests, tenders and contracts;
e 4.5 sub-contracting of tests and calibration;

e 4.6 purchasing services and supplies;

e 4.7 service to the customer;

e 4.8 complaints;

e 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.
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TECNICO
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o

LPSR
Laboratorio de Proteccéo e Seguranca Radiologica

onmmnee] Nucleo da Qualidade Secretariado

Laboratério de Metrologia das Radiagfes lonizantes

Dosimetria e Radiobiologia

Radioactividade Ambiente

Laboratorios de Medida

Radioproteccéo e Residuos Radioactivos

127

acreditacdo
e o

L0620
Ensaios

IPAC
Portuguese Accreditation Board

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

QM
Management
procedures
/ Technical procedures\

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

Accreditation in conformity with ISO/IEC 17025 — IST Experience
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o

LPSR - Laboratoério de Proteccao e Seguranca Radiolégica

QM

Management PG _
procedures PG

PG

/ Technical procedures\ PG_

PG _

PG
Templates, records, work instructions, PG_
external docs, technical docs -
PG_
PG_
PG_
IM  impressos Templates PG_
IT instrucBes de trabalho Work instructions PG
PT procedimentos técnicos  Technical procedures —
==pPG procedimentos de gestdo Management procedures
RQ registos da qualidade Quality records
1. DB,

Management procedures applicable to all at LPSR

02 Controlo documentos? 4.3
03 Analise consult. Prop. e contratos 4.4
04 Aquisicao de produtos e servicos 4.6

05 Servico ao cliente 4.7
06 Reclamacg0bes 4.8
07 NC_AC_AP 4.9
09 Controlo de Registos 4.13
10 Auditorias internas 4.14
11 Revisao pela Gestéao 4.15
12 Gestao do pessoal 5.2
13 Controlo de equipamentos? 5.5
14 Apresentacao de resultados 5.10

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

4.5 Subcontracting

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...

Accreditation in conformity with ISO/IEC 17025 — IST Experience
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TECNICO
W LISBOA LPSR - Laboratoério de Proteccao e Seguranca Radiolégica
oM Quality records: applicable to all at LPSR, available at server,
revised periodically (most annually)
/ Management\
procedures RQ 01 Lista de documentos internos? List of internal documents
_ RQ 02 Lista de documentos externos? List of external documents
Technical procedures RQ_04 Resultados Inquéritos Satisfacdo Results of surveys to customers
RQ_05 Resultados de Intercomparagdes Results of IC exercises
Templates, records, work instructions RQ_06 Organograma no[nlnal o . Nominal organograrm
external docs, technical docs RQ_07 Plano de calibragéo/verificagédo interno®  /nternal ca//{araz‘/_on plan
RQ_08 Plano de calibracao/verificacdo externo? External calibration plan
RQ_09 Plano de Formacao Training plan
RQ_10 Lista de fornecedores List of suppliers
IM i I i i 1 1
IT :nmsrt)rrliggz de trabalho J\?(;rr]kpi?lts?uctions RQ—ll L!Sta de equamentosz L/:St of eqU/pmem‘s
PT procedimentos técnicos~ Technical procedures RQ_12 Lista de pessoal List of staff
RO hoios et T aar e ocedures RQ_13 Lista de ensaios List of services & analysis provided
RQ 14 Plano de Ensaios Interlaboratoriais IC exercises plan
RQ_15 Plano de Objectivos e Accdes de Melhoria Objectives & improvement plan
RQ _16 Lista de custos de servicos e analises Services & analysis price list

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

Accreditation in conformity with ISO/IEC 17025 — IST Experience 24



TECNICO
W LISBOA LPSR - Laboratoério de Proteccao e Seguranca Radiolégica
M Quality records: specific to each technique or laboraroty at LPSR
Q pecifi g y
(e.g. Individual monitoring service DIRE)
/ Management\
procedures DIRE_RQ 01 Matriz de competéncias Skills matrix
_ DIRE_RQ_02 Organograma Organogram
Technical procedures DIRE_RQ_03 Plano de Intercomparacfes Plan of IC exercises
DIRE_RQ_04 Resultados de Intercomparagbes Results of IC exercises
Templates, records, work instructions DIRE_RQ 05 Decla_tragéo de_VaIigIagao Declaration Qf comp//ange
external docs, technical docs DIRE_RQ_06 Dossier de Validagao Demonstration of compliance
DIRE_RQ_13 Caracteristicas técnicas Technical characteristics
DIRE_RQ_14 Informacao de caracter geral General information
o :nmsrt’:jéggz o vabahe  yorplates DIRE_RQ_15 Instrucfes de utilizacdo Instructions of use
PT procedimentos técnicos  Technical procedures DlRE_RQ_16 Lista de publica(;,(”)es do DIRE List ofpublications
PG procedimentos de gestdo Management procedures
=) RQ registos da qualidade Quality records

Accreditation in conformity with ISO/IEC 17025 — IST Experience 25



EURADOS © EN ISO/IEC17025:2005 W TECNICO

LISBOA
General requirements for the competence of testing and calibration labs

5. Technical requirements

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.

Accreditation in conformity with ISO/IEC 17025 — IST Experience 26



TECNICO
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o

LPSR

Laboratorio de Proteccéo e Seguranca Radiologica

S— Nucleo da Qualidade

Secretariado

Laboratorio de Metrologia das Radiacdes lonizantes

Dosimetria e Radiobiologia

Radioactividade Ambiente

Laboratorios de Medida

— | DIRE

Radioproteccéo e Residuos Radioactivos

Radiation Protection activities / services:
e lonizing radiation metrology

e Individual and environmental monitoring
e National Dose Register

e 3.700 monitored workers (700 facilities)
e 1.500 m, 2.200 ¢

e 80% medicine,

e 15% industry,

e 5006 research,

e no NPP, no U mining

99 % WB for photons fields,
1 % Extremities

8+9 Enviromental monitoring (IST, country)

Accreditation in conformity with ISO/IEC 17025 — IST Experience
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TLFS%\'&O Individual monitoring system @ IST-LPSR

o

2 Harshaw 6600 semiautomatic readers
1 Internal built-in irradiator 20Sr/90Y

1 Harshaw 4500 manual reader

1 Vinten external irradiator

Harshaw 8875

e Assessment of A*(10)
Harshaw 8814 holder

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

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

® Assessment of A(10) and A,(0.07) o Assessment of 4.(0.07)
(0.

Accreditation in conformity with ISO/IEC 17025 — IST Experience 28



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

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)

> H(d), #*, H'(d,Q)

» 1SO 4037 ph, I1SO 6980 f3, 1SO 8529 n
» Water slab, rod
» Provided in legislation

» WB, extremities, ph, 3, n
H

m

» response

t
» trumpet curves

» To customer, authorities, NDR

Accreditation in conformity with ISO/IEC 17025 — IST Experience
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» Decreto-Lei n. 167/2002

Criteria for Individual Monitoring

Operational quantities
Minimum measurable dose, H,
Dose range

Linearity

Energy dependence

Angle dependence
Reproducibility
Fading

Have to, but how?

Accreditation in conformity with ISO/IEC 17025 - IST Expe e Papers sc jOU rnals

WB photon dosemeters Extremity
» H,(10) and H,(0,07); H,(0,07)
» H,=0,10 mSv and 1 mSy; 1 mSv
» Hyup to 5 Sv H, up to 5 Sv
» A<15% from 1 mSv to 5 Sv same
> 07<Hn .13 20keV - 5 MeV H,(10); 05<-""<20
A, 10keV - 300 keV H,(0,07)  up to 1,5MeV
CPE CPE
» < 20% up till 60° for E>60keV same
» o(D)<10% c(D)<15%
» <10% per month same
e WB TLD: IEC 61066 « |EC 62387
e Extremities: 1SO 12794
30



Art 5: Approval of IMS

DGS Approval of IMS /&
A
IST Technical Appraisal
IPAC Accreditation statement
IEFP Appraisal Q
Dosemeters
S l | _______Reading system ___
uppliers Maintenance
Software
Metrologylab [ ... ________________
IST-LMRI Calibration
Irradiations

Art 21: Over exposure

DL 165/2002

DL 222/2008

DL 167/2002

Arts 22, 23: RCD

Art 27: record keeping

NDR

\ 4

Art 20: to RCD

CNPRP

A 4

\ 4

NDR

y

Radiation passport
DL 165/2002

1
I
1
1
1
1
1
1
1
I
1
1
1
1
1
1
1
I
1
1
1
1
1
1
1
I
1
1
|
1
A 4

IMS

Art 25:

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

Art 27: Annual report

A

A

Confidentiality

Worker and facility data

-» IST

Facility
(employer)
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EURADOS © EN ISO/IEC17025:2005 W TECNICO

LISBOA
General requirements for the competence of testing and calibration labs

5. Technical requirements

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.
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Personnel — E&T: cover all aspects of IM TECNICO

depend on skills and responsability LISBUA
ICRP

Basic Safety Standards BN 1\ ull Dosimetry system(s)
Annals of the ICRP
ICRP Publication 103 B

IAEA Safety Standards THECD Recdimandeohe 91t [CRP Publics INTERNATIONAL QA/QC
STANDARD

RP 160

IEC |IEC 62387 155N 1681-6803

.
e

- Jmm' : - - NORME INTERNATIONAL ISO/IEC Ra d Iati N
N . —— INTERNATIONA STANDARD 17025 Protection
Radiation Protection and DIRETIVAS .
Safety of Radiation Sources o

Radiation protection instrumentation =|
for personal and environmental monito)

International Basic

Safety Standards pourta
passifs pour la surveillance de l'individ
rayonnements photonigques et béta General requil for the
Jointly sponsored by — of testing and calibration laboratories
EC, FAO, IAEA, ILO, OECDINEA, PAHO, UNEP, WHO . o
| . i jos oo
T w ﬁr@‘% g @ ij‘?_} @ déialonnages ef dessais
en WF NEA rao UNEP  wne
General Safety Requirements Part 3
No. GSR Part 3 WTERGTOUL
COMMISSION
e @ NO 160 — TECHNICAL RECOMMENDATIONS FOR
== f?:rlﬁ;"mmmg MONITORING INDIVIDUALS OCCUPATIONALLY
Q{ NTERNATIONALE EXPOSED TO EXTERNAL RADIATION
Y IAEA
............................... 200

Warning! Make sure that you obtained this pul
Attention! Veuillez vous assurer que vous avel

i
l-!l

Reerence number
ISONEC 17025-2005(E)

150lIEC Training Courses
Conferences

] Workshops

On-the-job

I
i

i
i

i
it

Hit |

13
)

National Legislation

e gkl
gt g i
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Personnel TECNICO
LISBOA

) Cadiga: GDR_DIRE RQ 01
W TEE':'[”]ED POLO DE LOURES Data: 2014-11-28 . .
LABORATORIO DE PROTEGAO E SEGURANCA RADIOLOGICA Skills matrix
Pagina: ldet
Matriz de Competéncias
T Nomes | g o | & % /E} \ :% E
H_H'“"-\..__ a 2 a — c o 'g . g . -
— ol |2, |83 (& |5 |5, Identification & function
Te—— R R E £ © :

— i =1 c

Descricdo da Competéncia H‘HHEH g g‘* E \E E 8 WhO IS Supposed tO dO What

— = ] = (experience required for)
1. Utilizacdo do equipamento e processamento de dosimetros NS

Utilizacdo do equipamento de leitura (IT_01) A A A A T T

01-1956 | 01-2010 | 06-2008 | 0

(" Letars (7.02), Reset(7_03), Iradiasdo (708~ NNy AR S Task, work instruction IT
A A A/T, since when

e ——

Visualizar, imprimir e gravar registos (IT_07
» Impry & g (1_07) 01-1996 | 01-2010 | 06-2008 | 06-T904 T
2. Procedimentos administrativos e utilizac3o das bases de dados
Resposta a um pedido de monitorizag3o individual (IT_14) A A A
- 01-1996 | 01-2010 06-1999
R - . - . A A A A
ecepcdo e verificacdo de dosimetros (IT_05) i o T T
01-1996 | 01-2010 | 06-2008 | 06-1999
Preparacdo de dosimetros para envio (IT_06) A A A A T T
- 01-1996 | 01-2010 | 06-2008 | 06-1999
PP : : = A A < N A - NI
Atribuicdo de dosimetros a uma instalacdo (IT_09
1oulg ¢do (IT_09) 01-1956 0:-2&1{ v \6-1599 If T tralnlng plan’
- . _ A A\ J A i
Suspensdo temporaria ou definitiva do controlo (IT_10
P P i (I7_10) 01-1996 | 01-2010 \-/T 06-1999 evaluat|0n at end
Back-up e destruicio de registos (IT_08) A A T A
- 01-1996 | 01-2010 06-1999 f A h If .
Preparacdo das Folhas de Registo de Doses e de Envio (IT_13) A A A A I - ow qua I |Cat|0n

01-1956 | 01-2010 | 05-2014 | 06-1999

is kept

LPSE_IM_04 = Rewb

Aprovado por: Jodo Alves Autorizado: _ Treino: T
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Personnel W TECNICO

LISBOA
QM Work instructions
/ Management\
procedures DIRE_IT_01 Utilizacdo do equip de leitura TLD reader instructions
_ DIRE_IT 02 Leitura de dosimetros Readout
Technical procedures DIRE_IT_03 Re-set de dosimetros Re-set (anneal)
DIRE_IT 04 Irradiagdo no irrad interno Internal irradiation
Templates, records, work instructions\ DIRE_IT_05 RecepgaoN e verlflca_u;ao de dosnmetrps Rege/V/ng dosemeters
external docs, technical docs DIRE_IT_06 Preparacdo de dosimetros para envio Shipment of dosemeters

DIRE_IT_08 Backup, prazos retencéo e destruicdo reg Backup and destruction rec

DIRE_IT_11 Manutencgéo preventiva dos leitores Preventive maint readers
IM  impressos Templates -
==b>|T instrugdes de trabalho Work instructions
PT procedimentos técnicos  Technical procedures DI RE_'T_19
PG procedimentos de gestdo Management procedures = !Mlm
RQ registos da qualidade Quality records ;

' ' Iiji
(%

finnmn

Accreditation in conformity with ISO/IEC 17025 — IST Experience 35



LISBOA
Example of a simplified sequence of procedures

5.4 Test and calibration methods and method validation W TECNICO

S Fip(10)>1,6 mSy
insertion

File il in DB

Accreditation in conformity with ISO/IEC 17025 — IST Experience 36



TECNICO
LISBOA
e Answer to a monitoring request
e Regular issue/receive dosemeters

e Measurement

Fading, f(fad)

' e Dose assessment

Background subtraction

v

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

v
[ T ]

‘ Uncertainty Hp(d) ‘

Facility and
worker’s data

|

» Dose reporting

37



2 e Measurement with TLD

ECC

(e ) (o) (o) (o) (o)

Hierarchy (ecc) of cards
<

Re-set —
To customer v
v Irradiation
Internal Met lab
irradiation i
Field cards
used by worker v
> Oe—
TLD v
Reader QC at
startup RCE
A 4 B
Linearity
v Limits
Readout, RD
Stability, f(Q)
»( e
Re-set >
A

Hp(10)>1,6 mSv

Accreditation in conformity with ISO/IEC 17025 — IST Experience

RCF: Periodic calibration at LMRI (NMI)
<

Linearity (min): L

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

For all parameters:

Definition of acceptance / rejection criteria
If not then...

38



5.4 Test and calibration methods and method validation

TECNICO
W LISBOA

QM Technical procedures specific to each technique

Management
procedures
IM  impressos
) IT instrucBes de trabalho
Technical procedures ==b>pT procedimentos técnicos
PG procedimentos de gestédo

RQ registos da qualidade
Templates, records, work instructions,
external docs, technical docs

(e.g. Individual monitoring service DIRE)

Templates

Work instructions
Technical procedures
Management procedures
Quality records

» DIRE_PT_01 Determinac&o de A,(10) e H,(0,07) Assessment of H,(d)

RD -ecc
Hp(d)= RCF

CON B N B B

- f(Q)- f(fad)- f(E)- f(«x)

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(a) — angle correction

Accreditation in conformity with ISO/IEC 17025 — IST Experience
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5.4 Test and calibration methods and method validation W TLFSCE';\H%D

QM Technical procedures specific to each technique

(e.g. Individual monitoring service DIRE)
Management
procedures

IM  impressos Templates
. IT  instrugdes de trabalho Work instructions
Technical procedures ==>PT procedimentos técnicos  Technical procedures

PG procedimentos de gestdo Management procedures

RQ registos da qualidade Quality records

Templates, records, work_ instructions, RD -ecc
external docs, technical docs H (d ) _ . f (Q) f (fad ) f (E) f (a)
P RCF
> DIRE_PT_01 Determinacao de Hp(lo) e Hp(0,07) Assessment of H,(d)
DIRE_PT_02 Calculo dos limites de deteccédo e determinacao Detection and determination lim
DIRE_PT_03 Determinacao do efeito de fading Assessment of fading effect
DIRE_PT_04 Calculo do ecc de cada detector Assessment of ecc
DIRE_PT_05 Calculo do RCF de cada leitor Assessment of RCF
parameters DIRE_PT_06 Controlo de qualidade na determinagao de A,(d) Quality control readings
DIRE_PT_07 Calculo da incerteza na determinagao de H,(d) Uncertainty assessment
DIRE_PT_08 Calculo do factor de calibracdo dos irradiadores Assessment of internal irr cal factor
DIRE_PT_09 Calculo do sinal de fundo Assessment background

Accreditation in conformity with ISO/IEC 17025 — IST Experience 40



TECNICO
W LISBOA

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

Criteria for Individual Monitoring

Operational quantities
Minimum measurable dose, H,
Dose range

Linearity

Energy dependence

Angle dependence
Reproducibility
Fading

Have to, but how?

WB photon dosemeters Extremity
» H,(10) and H,(0,07); H,(0,07)
» H,=0,10 mSv and 1 mSy; 1 mSv
» Hyup to 5 Sv H, up to 5 Sv
» A<15% from 1 mSv to 5 Sv same
> 07<Hn .13 20keV - 5 MeV H,(10); 05<-""<20
A, 10keV - 300 keV H,(0,07)  up to 1,5MeV
CPE CPE
» < 20% up till 60° for E>60keV same
» o(D)<10% c(D)<15%
» <10% per month same
e WB TLD: IEC 61066 « |EC 62387
e Extremities: 1SO 12794
e Papers sc journals 41



TECNICO

5.6 Measurement traceability LISBOA

= Reference irradiations at NMI: 1SO 4037
Regularly calibrated at the SSDL in a '3’Cs beam, in terms of A,(10) and #,(0,07)

EXT on rod phantom

WB on water slab phantom

Accreditation in conformity with ISO/IEC 17025 — IST Experience 42



5.4 Test and calibration methods and method validation TECNICO

LISBOA

= Reference irradiations at NMI

o Follow IEC 62387: IEC 61066 (whole body) and ISO 12794 (extremities)

= Limits of detection (<H,)
o Reproducibility,
o Linearity (H, to 5 Sv)

= Type tested in terms of energy: N30 to ®°Co (24 keV to 1.250 MeV)
angle: 0°, +20°, +40°, £60° (H, V)

RD -ecc

H (d)= ~CF . f(Q)- f(fad)- f(E)- f(x)

Accreditation in conformity with ISO/IEC 17025 — IST Experience 43



Test and calibration methods and method validation

Rs(';zcc. f(Q)- f(fad)- f(E)- f(ax)

) [T e e )

Hp(d):

H,(d) RD ecc RCF f(Q') f (fad) f(E) f ()
RD - raw data u(RD) - last digit (negligible)
ecc — efficiency correction coefficient u(ecc) — stability of efficiency correction coefficient
RCF — reader calibration factor U(RCF) — combined uncertainty (RCF assessm and irradiation at SSDL)
f(Q) — quality control read correction u(f(Q)) — stability of the correction factor
f(fad) — fading correction u(f(fad)) — variation of fading correction (30 days to 6 months)
f(E) — energy correction u(f(E)) — allowed variation: N30 — %°Co
f(a) — angle correction u(f(e)) — allowed angle variation £60°

H . (d )reported —H ; (d )atwork —H ; (d )transit,bkg

u(H o (d)rerene )= 27% Worst case scenario (1st evaluation)

u(H o (d)rerene ): 20% Customer should be informed
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UNCERTAINTY ASSESSMENT OF H,(d} FOR THE
TLD SYSTEM IN USE AT ITN-UPSR

M.F. Pereira ', A, Calado’, L. Freire "< J.0 Cardoso’, L. Santos’, J.G. Aves’

I. g lukoTecrddgicn ¢ Huckear, Unldade de Frokoi & Seguarga Fad okiglca, B bdanaiod 10, 2688558
S, Porbgal

2. Bcclafapeion de Tecrndogla daaile de Ushoa, Au. 0 .o 11,056 Lrboa, Porkga

2010

ENERGY AND ANGULAR DEPENDENCE QF THE PERSONAL

TECNICO

COMPARISON OF LiF (TLD-100 and TLD-100H) DETECTORS

Irtroduction and Sims

FOR EXTREMITY MONITORING

Individual Monitoring System

L. Freire'Z2 , A. Calado?!, J.V. Cardoso! , L.M. Santos” and J.G. Alves’

jgdvesgitnpt

'ITH-DPREM, Estrada Mecional 10, ‘Momedicd, Fua Helena Féix, 11 0,
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5.9 Assuring the quality of test and calibrations results

Método de Ensaio:

Procedimento técnion:

Mensuranda:

_ Cidign: | GDR_DIRE_AC_O5
| Unidade de ProtecgSo e Seguranca Radiolégica [ F——
P iﬂ'l Grupo de Dosimetria e Radiobiologia p— :
Dosimetria Individual de Radiago Externa e
Pagina: 1 del
Declaragio de Validagdo
Ambito da Acreditacio: Delerminacdo de H (10} & H [D,07) com dosimelros de corpo inteiro

paf lefmaluminescencia, de aoordo com o procedimentd inlerno
baseads no Decreto-Lei n% 1672002, de 1E de Julho e adaptads da
narma IEC 61066:2006.

Procedimanto interno baseado no Decrels-Lei n® 16772002, de 18 ( l
Julhe, adaptads da norma IEC B1066:2006

GDR_DIRE_PT_01
H,10] & H (0,07

Data:

Assinaturas:

Declaragio de validagio:

De acordo com of resultados dos pardmelros de validopde estudodos, estabelecidos mo Decreto-Lel
A. I67/2002, de 18 de Jutha, nos eritdrios mencionados no referido Decreto @ nos correspandentes
pardmelros do normg [EC 51066:2006, aplicdwe] & [&omica & grondezas am oprego, conjflirma-se que
i procedimantos sequidas sdo adeguados & utiVragdo pretendida.

(Responsdeel Técnico) | Respansdvel do Labaratdrio)

Parfimetros de ValidagBo Estudados:

1. Ambito da Acreditacio 9. Reprodutibilidade

2. Meétodo de encaio e validacio 10. Fading

3. Grandezas de medida 11, Paricipadio em intercomparapies
4. Dose minima mensuravel 12. Calculo da Incerteza

5. Dominio de medida 13, Condigbes amibientais

6. Linearidade 14, Conclusio

7. Dependéncia energatica

B, Dependéncia direcchonal

[ TSN SRS

Unidade de Proteccdo e Seguranga Radiologica

Grupo de Dosimetria e Radiobiologia

—i Dosimetria Individual de Radiacio Externa
GDR_DIRE_RQ_06

DOSSIER DE
VALIDACAO

Demonstration of compliance

1 2017-01-14 37

Marme Miguel Pereira Jodo Alses
Asiinatura




Readout, RD

Re-
h
N

A
Stability, f(Q)
set
es

Fading, f(fad)
Type test, f(E), f(a)

’

Background subtraction

v

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

v
[ T ]

‘ Uncertainty Hp(d) ‘

Facility and
worker’s data

|

Example of a simplified sequence of procedures

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

e Measurement

e Dose assessment

» Dose reporting
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Monitoring
request

e Answer to a monitoring request
e Reqgular issue/receive dosemeters

TE[N":U POLO DE LOURES

Allocation of
ISBOA LABORATORIO DE PROTEGAD E SEGURANGA RADIOLOGICA

dosemeters

Proposta de Execugdo de Trabalho

Cédigo: | GDR_DWRE_RO_1S de Dosimetria Individual da Radiacdo Externa 2015/55
Laboratdrio de Protecgio e Seeurmfa R-bdinld:fu Data: 2013.11.08 ENTIMDE  Faculdade de Ciéncias e Tecnologia, UNL
Shipment Grupo de Dosimetia « — a
e
Dosirmetria Individual de Radiagio E:tgma SERMO  Dop fuimica - FCT
Pagina: 1de2
MORADA  Quinta da Torre, Campus Unieersitinio
Instrugdes de utilizaglo dos dosimetros individuais 2829-%14 Caparica "
Laboratdrio de Protecglo & Segul HIF 089542 COBREN ELETRONICD {E-MAILYE <pabt@fct.unl.pt
Grupo de Dosimetria & Rad O Laboraidrio de Diosimeiria Individual de RadiacEo Externa {IMRE) fomece dosimeiros mdividusis de corpo inkeino para 2 i FREGUENCIA
Dosimetria Individual de Rad| medida dos equivalenies de dose individums Hp(10) ¢ HpollOT L, por iermolumisescéncia, enconirando-se Acreditado pelc DESCRICAD "% TOTAL
IPAC de acordo com & momma EN ISOVEC 170253005 pars a mealiescio desta téomica O DIRE esid imseride no TRAMUMBEEY  BECONTROLGE - LY.
Laboraitinio de Proiecgdo ¢ Seguranca Radioldgica (LPSR) do Instituic Ssperior Técmioo silo no Camper Tecnolipios « Farnecimento anual de dosmetria mdiidual de corpo inteira? 2 Trimestral &,00 48,00
Instrudies de utilizagio dos Naclear na Estrads Nacional 10, 20 km 1397, 2655066 Bobadela LRS, tel 21 5546307, e-mait ditd@cin isiuilpt Fsie
doosmento conkém informagio sobee o coniroly de rofinae = instnagies de otilivagse do dostmetro imdividosl Gastas de erwio {para 1 instalacio) Anual 12,60 15,50
N . Idemtificacio do dosimetro individual perinde de controle, sendo o valor medido subeaide ao
Eumd"";m.‘““ e — O dosimetro individml estd identificade com ¢ nome do valor formecido pelos desimetros individuis. O dostmetro
e extmmidades deve ser “."”B;: irsbalhador que © deverd wtlirar, o codipo da instalaso = e minsile deve permanecer afistado de quakjuer fonie ou
ke 1 P QX OCOMT A EPOsiElo mas ¢ que o trabathsdor pemence @ o nimeno do dosime tro, come equipaments produior de radiagio @ ndo deve ser wado
com a etiqueta que identifica o trabalhador virada parz - e, !
Gima, como = mostra ma Figua 3 Mo caso d= o s mastra ma Figara 1. para o dosimesre de corpe inbeiro. por nesiam dos tebalbadores. Mo caso das instalagies
hadar mmamerar i e & e gue ssfemalicaments nlo devohem o dosimetro de - .,
como por exemplo num servigo de medicina nuckear, o trdnsito, efou coniroladas inmesiralmenie., wliea-se coma SUBTOTAL 5,80
dostmetrn deverd sar colocade com 2 etiqueta 13.55 estimativa o fundo nEo mdialégico do DIRE.
dimciameste virada para a fonie emisars. ‘h Utiliragiin correcia do dosimeins AL Ha
Dosinetro de corpo inteire TOTAL 1,52
la 0 doslmetre deve ser wado ma wgilo superior .

Figars 3 — () desiemctrn o ex iemidaden deve e ums 2o o digl
qum kesiifica o rabalbador virada pan cima.

Ib Devido =0 redwido lamesko dos dosimetros de
extremidades, pf vesifique sempre g o desimetro nia &
submetide 2 um processo de eserilizagio a queste ou
ouiro processe que imphgue submeier o mesmo s
emperzguras slevadas.

4 Deve emvir o dosimeiro pam promssamenis
imedizamentz apfs o Am & pericde de comtrolo
menciomado ma folha de enwic de dosimetros e
scompanhade desta

5 Ao receher o dosimetro parz o prigime periodo de
«comtrolo, mtire 2 fi@ que coniém 2 mole, coloque-a mo
novo dosimetro ¢ envie ageele que esteve a usar parz
pro@ssamenta.

& Nio kenie shrir o desimeino. NEo coloque o dosimetro
prigimo de fontes de calor, nem de substincias comosivas.
Porexempla, il se esquera de mtimr o dostmetno & batz
amtes de @ enviar para a lavandania

T. O dosimetro ¢ pessoal e itransmissivel Uiz
someni o dosimeiro gue the estd sridwido ¢ goe =
encontra devidamesee identificado.

& Utifire a colunz de cbeervagbes da foha de emvio de
destmetros para ide i fcar quelgeer situaglo ocomida com
o trabaliador, ou com o desimetrn, no perindo de controlo
nespectiva.

9. L wenhaem atenglo que o dosimetrs individeal & um
detector de radiagto g lhe ¢ mribuido com o chjectiva
e svaliara dose de radiagio moehids dursste 3 maliagso
de uma prifica Nio cvila, nem impeds, a cxpasiglo is
radiagfes ionizamies.

f - Dimimims imdbvikdml e sigmts & estiiocie
|n‘.mn.;.-r-m etz ches dewtirs o o cantn maprior s,
cfdiyn da insalacin no Snin mperor dindia; nome de Tk ldor em
babns ) prarae s erabmlbeir & crwnpeian pelas brichaia de s préipes
& s primcirn s e, sk do dilkimo sl
Atribuigho de dosimetros

A cada umbalbador sSo arbuidos dois  dosimesos
individeaix Fnquanio =m esid a ser usado num dado
periodo de commolo (por excmple, mem més)l o outro
dostmeiro deverd estar no IMRE para processamesso o
svaliagio da dose de radingio moekbids no pericdo de
‘comiroko anieTior.

Folha de covio de dosime iros

Anes do imicio de um nove perfodo de controlo deverd
receber na sux instalagio wm dostmetne para utilieagso @o
periodo de controlo seguinie. Ok dosimeiros s esviados
scompanhades  da mspectiva “Folha de  envie de
dostmetros™, onde s menciona o periodo de il sgSe na
instalagio ¢ de devoluglo ao DIRE para promssamento.
Esta foka contém uma listapem com a idemificagic dos
traba inome da c nome consianie na
etiquesa do dostmetre) e o nimers do dostmetre atribusds
para utilizagio mo periodo em causa. Dewrd proceder &
distribesicio dos moves dosimetros  pelos viérios
irsbalhadores, ¢ & wooba dos goe foram mados oo
periodo gue fAmalizou, esviando exies dkimos a0 DIRE
paa leiwra e avaliacio da dow, acompanhados da
respectiva folha de envio.

Diosimeiro de Trinsito

Juniamenie com os dosimetros individuais € esviado para
& instalsgis um destmetro identificads com o codips da
inslalagio, o némero do dosimetro ¢ a palavma “irissio”.
Priende-se com esic dosfmetro avaliar a dose de rdnsibo
nos trgiecios do [NRE para a instalaglo o regresso, bem
como 0 fundo ndo radiclbgico da instalacEo, em cads

esquenda do LSmE, com A efigues gque identifica o
trabathador virsda pam a frenke, come s mostra na figura

Figers 2 — 0 dostmotm deve wr odo com @ cliqeet gue identifics o
bl v ks pa = fasai

b lkilizacio de awenizl de chembo Se wilicsr um
avental de chmmbo = apenss =m dosimeso para svaliar 2
dose moebida, o dosimetro deve ser colocado por baivo do
avemtzl, na mpifo superior esquerda do lérm, com a
etigmeta que ieniifics o rebalbador vimada para & frente
e wtilizar dois desimetros, wm deles (identificadn com um
1) deverd ser colocado por baiso do avental de chumbo ma
mpifo superior esquendy do iras, ou mo shddmem o
segundo dosimeiro (identificado com em Uj deverd ser
colocads por cima do sventzl, na regifo supeTior esqueTda
do térzx Nesike casc, o cilculo da dose deverd ser
malirado pele esponsivel pela profecglo radiokigica da
instzlacEo com base mas kedtures dos dois dosimetros (DL
1ST2002)

Dosinetro de palso

2a O} dostmetro de pubo, idemificade com um P oma
mspectiva etiquels de ientificagic do tabalbadar, deve
ser mado o pulso recorendo 3 pulseira que @ emvisda
junizmente com mesmos. A comects ulilivagic do
deosimetre implica goe 2 etquess de identificagio eseja
wisfvel, ou seja, virada para cima.

(a0~ ]

DBSERVACDES

1. Mimera ce trabalhadones a contralar;

Z.  Frequéncia de controlo: mensal cu trimestral, commespondenco a 12 ou 4 iefturas anuais, respetivamente;

3. metodo de comtrolo: GDR_DIRE_FT_O01_rev2 de 14 de Janeire de 2012, O BT-LPSR esta acreditade de acordo com a
norma EM IEC/130 17025 pelo Institutc Portugués de Acreditagha (IPAC)H, sequado o Anexo Técmica n® LOE2D.

CONMDIGOES DO FORNECIMEMTO

i} & cada trabalhadar controlacs sio atribuidos 2 jdois) dosimetros, livres de encargas.

i) Cada dosimetro extrasiado ou danificado tem um custo de € 100,00 (cem ewras), a0 qual acresce IVA 3 taa legal
em vigar;

it} Concligdes de pagamenta: 30 dias apds a emissdo da fatura

v} ¥alidade da Propasta: &6 dias

W] Contratualizacho: Apds 3 aceitagio do oramento, ou recegdo da nota e encomenda, preparar-se-d uma faturs
com o valor desta prestagdo de servipos. Apos o pagamento da fatura dar-se-d inicic @ prestagio do servigo. O
coniroba 0 terd inicio apds a instrugao completa do processo,

i) Alteragio do ndmero de trabalhadores controlados: No Ccaso & aumento do nimero de trabalhadores, o IST emitird
wma fatura com o custo adiclonal cormespondente ac valor a cobrar até a0 termo do contrato. Os dosimetros
adicionats =& sero enviacos apds o pagamento integral desta fatura. Mo caso de diminuigio do niomero de
trabalhadores controlades, o IST emitird uma nota de créditc apds a confirmagdo da recegdo dos dosimetros
atriouidos em bom estada

ieli) Os dosimetros deverdo ser enviados ac IET para processamento nos primeiros 5 jcincol dias Gteis apds o fim de
cads pericda de controba.

iwii) O IST respedts os requisitas técmicas bem como oz prazos de comunicagio de resultados previstos no Decreto-Led n®
18772002, de 18 de Julho.

DATA: 04-05-2015 Aprovadc par: Dmlhl‘y:mmd b
JORD HI

Elaborado por: Sandra Pangel Jodo Alves

W Mecanografico: 3478 Diretor Adpunio

Estrada Macional 10 a0 km 1357 - 2605 056 Bobadia LAS - Teiofone: + 351 — 10 J4E 302 - hitodiwww.cinstul ol - NIF: 509 507 930
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Caracteristicas técnicas do sistema de dosimetria individual do DIRE para a medida
de Hp(10) e H,(0,07) com dosimetros de corpo inteiro por termoluminescéncia

M.F. Pereira, 1.G. Alves

Meste documento resumem-se as carackeristicas técnicas do sistema de dosimetria individual do Laboratério de Dosimetria
Individual de Radiacio Externa (DIRE) para a medida dos equivalentes de dose individoais Hy10y e Hy0,07) com
dosimeatros de corpo inteiro, por termoluminescéncia O DIRE encontra-se Acmeditado pelo IPAC de acordo com a norma
EN ISOVIEC 170232005 para a realizagdo desta técnica. O DIRE estd inserido no Laboratfrio de Protecgdo e Seguranga
Radioldgica (LPSR) do Instituto Superior Técnico sito no Campus Tecnoldgico £ Nuclear na Estrada Nacional 10, ao km
139,7, 2605-066 Bobadzla LRS, 1. 21 9946302, e-mail: ditld@ctn. ist utl pt.

0 procedimento Ecnico para a determinagao do Ho(10) @ Hy(0,07) com dosimetros de corpo inteiro, por termoluminescéncia
consiste num procedimento inemo baseado no Decreto-Lei n™ 167/2002, de 18 de Jultho (DL 16702) [1], d& acordo com a
metedologia descrita na norma IEC 61066:2006 (IEC 61066) [2]. A validagio do método de medida foi desenvolvida para
responder aos requisitos do DL 167402, & da norma IEC 61066, endo as imadiagoes sido realizadas em condigoes de
referéncia no Laboratorio de Metrologia das Radiagdes Ionizantes do LPSR segundo as normas 180 4137-1 [3], IS0 4137-2
[4]. 180 4137-3 [5]. A validacdo do método inclui também a estimativa da incerteza associada & avaliagdo e a andlise da
participagdo do DIRE em e xercicios de comparacdo interlaboratoriais,

Sistema de medida

O sisiema de dosimetria por fermoluminiscéncia (TLD)
utilizado no DIRE, é baseado em dois keitores Harshaw
6600 & em dosimetros individuais modelo Harshaw 8814
com dois detectores de LiE:Mg Ti (TLD-100), colocados
soby a filtragdo adequada para a avaliag@o simultinea dos
equivalentes de dose individuais H(10) e H,0.07) [6]. O
sistema de medida é calibrado mensalmente ou cada dois
meses, para ambas as grandezas em condigoes de
referéncia [3 a 3], num feixe de "7 Cs no Laboratrio de
Metrologia de Radiagtes lonizantes (LMRI) do LPSE.

Identificacio do dosimetro de individual

A etiqueta de identificagdo no dosimetro individual contém
o nimero do dosimetro, o nome do trabalhador e o codigo
que identifica a instalagdo,

Dosimetro de Trinsito
Juntamente com os dosimetros individuais & fornecido um

dosimetro identificado com a palavra “trinsito”, o nimeros
e el ir n aiAdias An Inetnlnans binnilies ot

Dose minima mensuravel
e acordo com o DL 1672002 a dose minima mensurdvel
€ 0,10 mSv para Hy(10) e de 1 mSv para H(0,07).

Valor minimo para registo

05 valomes de dose inferiores 4 dose minima mensurdvel
definidos no parigrafo anterior sfo considerados como
0,00 mSv na folha de registo de dosas (relatdrio).

Intervalo de medida

A pantir dos resultados da linearidade foram definidos
como intervalos de medida: 0,1 mSv = H(10) = 5 Sv e
I mSv = H(0.07) = 5 Sv, de acordo com o DL 167/2002
para ambas as grandezas.

Linearidade

A linearidade do sistema de medida foi testada para os
valores de dose de: 0.1, 0.3, 0.5, 1, 3, 5, 10, 30, 50, 100,
300, 500, 1000, 5000 mSv, em termos de Hp(10) num
feize de= "'Cs. Nas Tabelas 1 e 2 apmsentam-se os
resultados dos ajustes lineares efectuados pelo método dos

1

e New customers

T

Laboratdrio de Proteccdo & Seguranga Radioldgica

TECNICO Diarta: 2013-11-06
SBA Grupo de Dosimetria e Radiobiclogia
Dosimetria Individual de Radiagio Externa Rew . 3
| Pagina: 1de2

Codign: | GOR_DIRE_Fi_14

Informagdo de cardcter geral

Esie docsmenio coniém informagio de caricier peral sober o sisiema de desimetnia individeal do Laboratbdrio de Dosimetria
Individual de Radiagio Fxterna (IMEE), g s enconira-se Acmedilado pelo IPAC de acordo com 2 morma BN ISOVIEC
1T025:2005 para & medida dos equivalenies de dose individuais H10) ¢ HZLOT) com dostmelres de corpo inkeiro, por
ermoluminesdncia () IMEE estd inseride no Laboraldric de Proleogio e Sepuranga Radiolégica (LPER) do [msSiie
Seperior Témico silo no Camsper Tecnoligico « Nuclear na Fsirada Nacional 10 20 km 139,7, 2895066 Bebadela LRS,

el 21 9946302, e-mailk ditldécnistwl pt
Sistema de medida

() sisterma de dosimefria por iermoleminisciacia {T1LID) em
uso & basealo nos leitomes semi-aubomiticos Harshae 600
@ mos dosimeiros isdividusis de corpo inteiro modela
Harshzw EE14, coniendo dois detectores de LiEMgTi
(T 100}, colocados sob a filiragic adequada & avaliagio
simakines dos equivalentes de dose individmis H;[ID:-E

=io a5 granderas cperacionzis adequadss para o controlo
individual da exposigie a radiagio externa malizada com
deosfmetro individual
Dosinetria por termeluminescéncia {TLIY

Chama-se rrmodaminescéncia & emisslo de hee estimulada
pela v.ma;.sa da lemperaurz de um matemal
Ko um deiecior ermoluminescesie ¢ um

HpOOTy Cada wm dos kedloms de d
ligado al.n'nmquad.nrpmocmlmbdmn:lusd:
ageecimento e egiso dis leibra, o gue ¢ malivado
aravis do moftware REME da Harshew A delerminagio
dos equivalenies de dose individuzis ¢ realirada atroés de
proedimesto inkemo (GOE_DIRE_PT_01).

Figara 1 - Sivicrra de dosbmcils por emokminescisc i do [TRIST.
[Dosimetro

() dosimetro & o conjunie formade pelo deiecior inerido
no mspectivo pois-dosimeiro, ver Figura 2 (& esquenda)
() defecior, cu maierial sensivel & radiaco, & um cristal de
LiF:Mp.Ti (TLI-100), e neste caso, irala-se de um canifo
com dois defecioms desie malerial () ports-dosimetno &
um imvdlucro de plistico preto com dots lipos de filros,
um bemicsBrice de malerizl eguivaienie 2 fecide e o
outrn, uma pelicula de mylar revestida 2 alurmsimio.

Figura 7 - Lades it ports-demimetm sherisr; Dot cartiic corm dol
o ko de | EE M, T {TLER 1003, ideniificedn com oidi o de bema s
alfs rumirien Lo exqaesin: dosimutrs com oliqasts de identificacin
pars utiiracio ko irsbalbair

Com o detector sob o primeiro fillre preende-se avaliar o
H 110 e com deledior sob o segendo filtro o M L0T L, que

semicondulor ou solmie gque em oa propredak de
absorver energia da radiacEo jonizanie que nele imcide e de
mier essa informagie, de maneira estivel 3 emperatura
ambienie, duranie inervalos de empo prolongades. Ao
aumeniar 2 iemperaiura do defecior de maneim conirolada
ida temperziora ambienie aié 3 °C, por ex no kilor de
desimetros), o deieclor emile he, com @m comprimento de
cmds mo dominio do visvel A corva da e emitida em
fungle da  emperatura  desigmase  cana de
rrmctamizerincia, endo lipica de cada maerial Fm
eTics maieriais a guankidade de ke emitidaé dirclamente
proporcional & dose de radiacBo sbeorvida, lomando-os
sasrpiveis de semm mados como defecioms de radiagio
e como desimetros. A metodologia de arali.:.l;.!.n de doses
baseala mese processo  designa-w  “dosimetria  por
termobaminescdiacia” wandoe-sr a sigla TLIL, do inglds,
thermolaminacamos dowmeny.

Crandezas e umidsdes

0 dosimetrs de corpo inleiro fomecds pelo DIRE far a
medida simukiines des pranderas operacionais M1l e
HAOOTY,  respedivamene, o egoivalene de dose
individual & profundidade de 10 mm, e o equivakenie de
dome individmal & profundidade de 0T mom, expessas em
siewerl (Sv), o mos sews submiltiplos, por exemplo, o
milisiever: (mBvh As granderas operacicnais My 10) e
HADOT), s8o usadas para estimar, respectivamente, 3 dose
efectiva E, ¢ a dow egoivalenie pam a pele Hpe As
granderss E e Hye desigram-se granderas de protecgdo e
mio sio dimcamene mensurdeis, relc pela qual se
moome 35 granders operacionais. Mo enlanin, & em
termos das grander s de protecgdo gue s estsbelroem os
limites de dose ma ke gislagin.

Procedimento para a avaliagio do Hy( 10 e do H007)
A avaliagio do My 10 & do HgLOT) & ealirads no [NRE
airavés do procedimenio imlemo (SD0A_DIRE_FT_01) & o
método de medida foi validade astrocés do documenio
(BDR_DIRE_RO_DEL Fxie documesto foi peeparado com o
objective de demonstrar que o DIRE compe os requisitos
wcnicos exigidos pelo Decrelo-Lei n® 1672002, de 18 de

TECNICO

LISBOA
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2 e Measurement with TLD

Hierarchy (ecc) of cards TECNICO
EcC LISBOA
<
[ Fi(lald ][ Zelro ][ Q.C ] [ Lin ] [ Clal ]
I I I I I
Re-set —
To customer L v RCF: Periodic calibration at LMRI (NMI)
Irradiation
Int(;InaI l\fllet?;g _" ( )
irradiation i Linearity min): LD
Field cards
db K v
used by worker ol
TLD v
QC at .
Reader startup RCF QA/QC (i) at startup
v . . ="' OA/QC (i) during readouts (QC, Zero cards)
Linearity s
v Limits [ 2
Readout, RD
Stability, f(Q)
Re-set >

For all parameters:

Definition of acceptance / rejection criteria
If not then...

Hp(10)>1,6 mSv

Accreditation in conformity with ISO/IEC 17025 — IST Experience
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s Dose assessment * TECNICO
File insertion in DB LlS BOA
3 ) Time elapsed (last reset and readout)
—— == | Response £, ¢ (DIRE_PT_03)
(PT_03) Tpre (tjes?,' ff((IfE),C?(oc) -
v [ Background signal:
(PT_09) Background subtraction < Natural bkg, transit dose, both
: P ¥ Bkg: national / regional average
acility an — ) etermination o ( ;
worker's data ’ (20 and H.(0.07) | Info from undertaking may be needed (DIRE_PT_01)
v e.g. different workplace, apron, pregnant worker
(PT_OS) Uncertainty Hp(d) -
ﬁ{ Reporting uncertainties: (DIRE_PT_09)
Ordinary situation ® close to limits
Report
‘
Validation
— Report should go to:
" NDR m Undertaking (worker)
. Nat Dose Register

Report to I
Authorit

facility . .
Each case, time interval to report

Authority (high dose)

\ 4

% Dose reporting

Accreditation in conformity with ISO/IEC 17025 — IST Experience 52



5.10 Reporting results

E] File Edit Miew Insert Format Records Tools MWindow Help

120" Bie S M- A f) 9 @ oL Rl v | 48 RE=R=RRCN |
TEcnico  INSTITUTO SUPERIOR TECNICO 2013
W LISBOA  cAMPUS TECNOLOGICO E NUCLEAR

LABORATORIO DE PROTEGAQ E SEGURANGA RADIOLOGICA

Entidade acreditada como Laboratdric de Ensaios segunde a norma MNP EN I1SQ/IEC 17025:2005, Anexo Técnico de Acreditagde n? LO620-1 do IPAC,
para a Determinagao dos equivalentes de dose individuais Hp{10) e Hp(0,07) com dosimetros termolumlnescentes de corpo inteiro para radiagao X e
gama, no intervalo de doses 0,1 m5v a 5 Sv e de 1 mSv a 5 Sv, respectivaments, segundo o procediments interno GDR_DIRE_PT_01_rev2.

Base de Dados do Laboratério de Dosimetria Individual da Radiagdo Externa

|:| |‘u'i5ualizag§o, Introdugéo de dados | I:I |Con5ultas da base |

Instalagies | Nowva Introdugio Doses Acumuladas | TRIM Doses Acum |

Ver Leituras [instalacéo] | TRIM Env Movos clr |

Dosimetros VYer Leituras [todas] | TRIM Env Novos sTr |

Dose superior a 2m5y |

|:| |Impress§o de Etiquetas I:I |Listagen5 |
Envelopes [todas] | Instalacdes | Novas |
Envelopes [soltas) | Leituras | Aux-Verif | Aux Yerif Trim |

Dosimetros | Of para DGS
|:| |Recepg§o e envio | EI |Sair

s01.Jan | 505, Mai | 509.Set | T01,07M | ®
S02, Fev ‘ S06, Jun ‘ S10, Out ‘ T04, AMJ ‘ oses ] ?
503, Mar ‘ 507, Jul ‘ 511, Nov ‘ T07, JAS ‘
S04, Abr ‘ S08, Ago ‘ $12, Dez ‘ T10, OND‘

GDR_DIRE_EDOZ2  v1.2013

Record: E 1 @ of 1

TECNICO
LISBOA

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

Form View
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5.10 Reporting results

_ INSTITUTO SUPERIOR TECNICO
TECNICO CAMPUS TECNOLOGICO E NUCLEAR '
LISBUA | ABORATORIO DE PROTECAO E SEGURANGA RADIOLOGICA

Estrada Macional 10, ao km 139.7. 2695-066 Bobadela LRS
Tel: 21 994.62.92, e-mail: dprsn.secretariado@itn.pt ou  ditld@itn. pt

. m:red'itaE'o

LO&30 |
Endaiod

FOLHA DE REGISTO DE DO SES

AND: 2013, SERIE: 10
PERIODO: 01/10/2012 a 31/10/2013

EMTIDADE: Instituto Superior Técnico

SERVICO:  Laboratdrio de Proteccdo e Seguranca Radioldgica

A atencdo do responsavel pela Proteccio Radiolagica

ID.: ITN UPSR, M. 150
Data de emissdo: 21-11-2013

MORADA:  Estrada Macional 10
2686-953 Sacavém

Método: Deerminacio de Hp{10) & Hp(D O7T) segundo o procedimento interno GOR_DIRE_FT_01_revZ

Hp{10} & Hp{0,07} - Equivalentz de dose indivdeal 3 profundidade de 10 mm 2 de 0,07 mm, respectivamante.

Dosa Medida - walor de Hp(10) & Hp{0,07) medidos no penodo mencionado.

Doz Acwmulzds - valer scumulado no ano civilmencionado (fora do Smbit da Acreditacio).

) Data da D:-ara h‘=_? ida Doss f'.Dl.I‘I;L lada
N® dosimetro L eitura Nome o1 Ehl;.{-:'.-ﬂ'?} Ho(10) Eu:f.{-:-.-:l?} Obs.

18803 03-11-2013 0,00 0,00 0,00 0,00
17558 02-11-2013 0,00 0,040 0,00 0,00
13058 02-11-2013 0,00 0,040 0,00 0,00
13707 0&-11-2013 0,00 0,00 0,00 0,00
18834 08-112013 0,00 0,00 0,00 0,00
17238 03-11-2013 0,00 0,00 0,00 0,00
14152 03-11-2013 0,00 0,00 0,00 0,00
15257 02-11-2013 0,00 0,040 0,00 0,00
G582 02-11-2013 0,00 0,040 0,00 0,00
6351 0&-11-2013 0,00 0,00 0,00 0,00

TECNICO
LISBOA

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
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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

Radiation
Protection

Accreditation in conformity with ISO/IEC 17025 — IST Experience
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