
A QUALITY ASSURANCE SYSTEM FOR PERSONAL MONITORING IN
IRELAND: EXPERIENCE TO DATE AND TRANSITION FROM EN 45001 TO

ISO/IEC 17025

L. Currivan, D. Spain and B. Rafferty

Radiological Protection Institute of Ireland (RPII)
3 Clonskeagh Square

Clonskeagh Road, Dublin 14, Ireland

INTRODUCTION
The Radiological Protection Institute of Ireland’s (RPII) Dosimetry Service began in 1960
using film dosemeters (1).  As this system relied heavily on manual labour, for both issue and
processing, a transfer to a more automated thermoluminescent dosemeter (TLD) service was
undertaken.  The RPII Dosimetry Service currently provides thermoluminescent dosemeters
for photon and beta dosimetry for personnel monitoring.

Up to 2000 the RPII was the competent authority for approval of dosimetry services operating
within Ireland. However the transposition into Irish Law (2) of Council Directive 96/29
Euratom in May 2000 means that dosimetry services operating in Ireland must now attain
accreditation to the standard of EN-45001(3) or its equivalent.  To comply with this new
legislation the RPII sought accreditation for the Dosimetry Service from the Irish National
Accreditation Board (NAB). In accordance with the EN-45000 series of European Standards
and the relevant ISO guides NAB tests accuracy of results and accredits organisations as
appropriate.  In September 2000 accreditation was granted to the Dosimetry Service for
individual monitoring of personnel who are occupationally exposed to ionising radiation. The
scope of the accreditation covers the evaluation of personal doses, for photon and beta, using
TLD.  Frequent internal quality audits, together with periodic inter-laboratory test
programmes, ensure that these quality standards are maintained.

This accreditation fulfils the approval under legislation for dosimetry services.  The new
standard, ISO/IEC 17025,(4) was introduced by ISO (the International Organization for
Standardization) and IEC (the International Electrotechnical Commission) in 1999. This
standard was introduced in Ireland by NAB and will be implemented for future assessments.
  
The aim of this paper is to describe the quality system currently operated by the RPII's
Dosimetry Service, our practical experience to date, and to outline the transition from EN-
45001 to ISO/IEC 17025.  

THE QUALITY SYSTEM - PRACTICAL EXPERIENCE OF EN-45001
The Dosimetry Service operates an internal quality system appropriate to the type, range and
volume of work performed, and adequate to ensure that the requirements of the standard are
met.  An outline of the quality system under the following headings is given:
� Documents, reports and records



� General organisation and personnel
� Testing and measuring equipment
� Calibration and traceability
� Test methods and procedures
� Uncertainty of measurements
� Internal audits and reviews
� Customer Service 

Documents, reports and records
The initial step was to define the scope and extent of the service provided.  In practical terms
this involved documenting the procedures which are used in the Service.  The documenting of
the procedures presented an opportunity to critically appraise the existing processes.  This
exercise ensured that the procedures reflect 'best practice' and demonstrate a commitment to
quality by the RPII.  

In order for the procedures documents to accurately reflect the processes, it was important that
the personnel involved in these processes were directly involved in writing the procedures.
This method also ensures staff involvement and ownership of the quality system.    

The quality system is formalised by producing a quality manual which is made available to all
Dosimetry Service staff.   The quality manual defines in detail the scope of operation, the
organisation of the Service, responsibilities of personnel, technical operations, approved
signatories, support services and quality control.
  
Test reports known as Report of Personnel Dosemeters, which detail the whole-body and
extremity doses received by individual dosemeters, are an important part of the Service's
record system.  Particular care and attention is paid to these reports, especially with regard to
presentation of the test data and ease of assimilation by the reader.  The test report is
presented in a pre-printed format showing the NAB accreditation logo.

The Dosimetry Laboratory maintains records of all aspects of the Service's work and record
keeping is an integral part of the accredited procedures.  However, the Dosimetry Service
does not operate a dose record keeping service, therefore the responsibility for keeping
personal dose records lies with the customer. 

General organisation and personnel
The Dosimetry Service is organised in such a way that all employees are familiar with their
responsibilities in relation to the quality system.  The organisation includes a
Laboratory/Technical Manager with quality management function: the Technical Manager has
responsibility for technical operations and as Quality Manager has responsibility for the
Service's quality system and for ensuring that all the necessary requirements are met.  All staff
carrying out technical duties must be technically competent and adequately trained in the
principles and practice of measurement for the range of tests involved.   



Also worth mentioning is the fact that the Service is organised in such a way so as not to
subject personnel to pressure or inducement that might adversely influence their judgement or
results of their work.

Testing and measuring Equipment
The Service has all the necessary equipment for correct performance of personnel dosimetry.
The major items of equipment, TLD readers and TLDs are uniquely identified and operated
only by staff who are authorised to do so.  Adequate records are maintained for this
equipment and include the following information:

� The name of the item of equipment
� The manufacturer’s name and type identification
� Serial number or unique identification
� Date received and date placed in service
� Condition when received 
� Current location
� Details of maintenance carried out
� History of any damage, defects, modifications or repairs.

In the case of measuring equipment the record also includes:
� Date of last calibration
� The maximum permitted period of time between calibrations
� Calibration reports and other relevant calibration documents

Calibration and traceability
Measuring and testing equipment used in the Dosimetry Laboratory is calibrated before being
put into service and thereafter in accordance with a documented programme.  This is
undertaken using the RPII’s Secondary Standard Calibration Laboratory which is also an
accredited laboratory.  The calibration programme is designed and operated to ensure that
measurements and assessments carried out by the Dosimetry Service are traceable and in
accordance with the technical requirements laid down by EUR 14852.  (5)   

Test methods and procedures
It is the function of the Dosimetry Service to provide an individual monitoring service for
those who work with ionising radiation.  The objective of the Service is to issue, process and
evaluate appropriate dosemeters worn by those who work with ionising radiation and to notify
the client and/or users of the dose accurately, reliably and speedily. The methods and
procedures are documented in the Service's procedures manual.  

Uncertainty of measurements  
The difficulties of accurately quantifying uncertainty of measurement in a dosimetry
laboratory are widely known. (5) Work is ongoing internationally to study sources of
uncertainty and factors influencing dosimetry measurements. These factors will vary from
laboratory to laboratory. The Service has identified and considered different aspects of its



own procedures and systems that may contribute to overall uncertainty and, where possible,
these factors are controlled.
 
Internal audits and reviews
Once the procedures/quality system was established the Dosimetry Service was ready to begin
internal audits.  Personnel, who have received internal auditor training, carry out these audits.
The purpose of the internal audits is to assess compliance with the operating procedures and
to identify areas for continuous improvement.  If a procedure needs to be amended, a change
procedure allows any member of staff to propose an amendment.  The responsibility for the
preparation, approval and implementation of any changes, amendments or modifications to
work instructions is clearly defined in the Quality Manual. The system is reviewed
periodically (known as Management Review) and such reviews are recorded in the audit file.
  
Additionally, external performance testing of the system is arranged. These tests are carried
out in various ways, for example 'Blind Tests' which involve the Dosimetry Service sending
dosemeters to an irradiation centre where the dosemeters are irradiated to different doses,
known only to that irradiation centre. The dosemeters are returned to the RPII to be assessed
as part of the normal daily readings. The results of the readings are sent back to the irradiation
centre where they are checked for accuracy by comparison with the applied doses. 

Announced Tests (tests where the irradiation dose applied to the dosemeter is known to the
Service before the dosemeters are analysed) are carried out by the RPII's Calibration Service
yearly.  These tests offer the opportunity to assess the quality of measurements and to identify
bias within the readings especially at low doses. 

Also, international intercomparison exercises, such as the EURADOS exercise (6), and those
organised by the Personal Radiation Monitoring Group (PRMG) UK, are valuable in
assessing the performance of the system. Figure 1 shows the results obtained by the RPII in
intercomparison exercises organised by the PRMG Group.

Customer service
With the issues of accountability and transparency becoming more prevalent and an increased
focus on quality of services provided, it is appropriate for the RPII to embrace the benefits of
a quality system. The Dosimetry Service has in place a documented policy and procedures for
the resolution of complaints received by customers and a record is maintained of all
complaints and of the corrective actions taken by the Service.  

The Service also has in place a procedure that operates when audit findings cast doubt on any
aspect of the dose evaluation process.

THE QUALITY SYSTEM ACCORDING TO ISO/IEC 17025
This standard has been produced as the result of extensive experience in the implementation
of ISO/IEC Guide 25 and EN-45001.  It contains all the requirements that testing and
calibration laboratories have to meet to demonstrate that they operate a quality system, are
technically competent, and are able to generate technically valid results.  While this standard



is new, the basic content is the same as the existing standards and guides, but the information
is now presented in a more structured and precise way.  The standard is presented in two main
sections: the first section deals with management requirements whereas the second focuses on
the technical requirements of the quality system.

One of the main changes in the management requirements is in the area of contract review.
The aim of this is to ensure that both the Dosimetry Service and the customer understand and
agree upon what is required, and what will be undertaken.  While at first glance it appeared
that a considerable amount of extra work was required, in reality contract review was already
taking place.  Under the new standard this process has just become more formalised.  Other
enhancements included in this section are document control and preventive action.  There are
specific requirements for control, review and approval, issue and amendment of documents.
Preventive actions may arise in a number of ways including by way of internal audits and
review discussions or staff suggestions.
   
The technical requirements of the new standard should not affect the RPII’s Dosimetry
Service significantly as they do not vary much from those defined in the old standard. One
difference in the new Standard is increased emphasis on method selection and validation of
the methods. This does not present the Dosimetry Service with any difficulties as method
selection and validation was already an integral part of the old system. A more significant
change is the inclusion of opinions and interpretations in our test reports which was forbidden
under the old standard.  A process has to be put in place to ensure that only competent staff
are involved in the provision of such opinions and interpretations.

NAB, as a member of the International Laboratory Accreditation Co-operation and the
European Co-operation for Accreditation adopted ISO/IEC 17025 as the new standard for its
laboratory accreditation programme.  In conjunction with its international partners, NAB
agreed a transition plan from its existing accreditation standard to the new standard.  From
January 2002 all laboratories will be assessed against ISO/IEC 17025. A plan was drawn up
(Figure 2) to facilitate a smooth transition from EN-45001 to the new standard. The Quality
Manager is responsible for the implementation of the plan.

OBSERVATIONS
Looking back over the last couple of year's work with the quality system a number of
observations can be made.  
� The effort in setting up the system was not insignificant.  From the outset a considerable

effort was required from all staff involved, under the guidance of the Laboratory Manager.  

� Each year an audit programme is drawn up with all the staff concerned being consulted.
Implementing the audit programme, recommendations and actions to be taken has also
meant an increase in workload for all concerned. 

� Within the service 3 staff have been trained to carry out internal audits.  The remaining
staff will receive training in auditing during 2002. 

� The accreditation is re-assessed each year by NAB.   



The key benefits of the quality system are:
� Documented procedures ensure that all personnel address a process in the same manner,

thereby ensuring consistency of approach
� In the course of documenting the procedures, the Dosimetry Service has taken the

opportunity to review current practices to ensure that the documented procedures reflect
best practice for each process defined

� A documented quality system ensures full transparency in the processes undertaken by the
Dosimetry Service and documented roles and responsibilities facilitate accountability.

� Regulatory requirements are addressed, through the documented procedures, therefore
ensuring compliance with the law. 

� Documented procedures have proved to be an excellent training tool for staff. 
 
The introduction and adoption of ISO/IEC 17025 has encouraged the Dosimetry Service to
move towards a more process driven approach to our quality system, as opposed to the
compliance focus of the old standard.  It is felt that the introduction of the new standard will
promote harmonisation of standards and procedures in the field of personal monitoring and
will facilitate the further adoption of accreditation by national and international authorities. 
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Figure 1. Trumpet curve analysis of Cs-137 intercomparison exercises,
1998-2002 - RPII data
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Figure 2. Transition Plan to ISO/IEC 17025 - Dosimetry Service

Action Deliverables Delivery Date

1. cross reference for each requirement
in ISO/IEC 17025 to the relevant
section(s) of the Quality Manual 

31st May 2001Assess Quality System
against ISO/IEC 17025 so
as to identify non-
compliances with regard
to the new standard. 2. list requirements of ISO/IEC 17025

which are not met by current Quality
System

3. list other changes to Quality System
which are intended in the light of
ISO/IEC 17025 (e.g. Opinions and
interpretations)

30th June 2001

With regard to the non-
compliances identified
above, consider the most
appropriate corrective
actions.  This process will
include discussion with
other accredited services
within RPII on a common
approach to the transition.

4. List changes to be made to the
Quality System

31st August 2001

Implement changes
necessary to comply with
ISO/IEC 17025

5. Update Quality / Procedures
Manuals as appropriate

mid-November 2001
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