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Abstract
The outline of the IAEA Co-ordinated Research Project 1996-1998 on intercomparison for individual monitoring is
described. The intercomparison focused on IAEA Member States in Eastern Europe and was based on the operational
quantity personal dose equivalent, H//10). The three phases of the intercomparison -were: the preparatory phase including a
workshop, the "type-test" intercomparison, and the "simulated workplace field" intercomparison. Details of the phases are given.

1. INTRODUCTION

Radiation monitoring of workers using personal dosimeters (film, TLD, etc.) is an essential
component to assess the effectiveness of any occupational radiation protection programme
focused on limiting the exposure to external radiation. The International Basic Safety
Standards for Protection against Ionizing Radiation and for the Safety of Radiation Sources
[1] recently adopted by FAO, IAEA, ILO, OECD/NEA, PAHO and WHO have endorsed the
use of the operational quantities for monitoring purposes. Specifically, personal dose
equivalent, /fp(10), is to be used for individual dosimetry to demonstrate compliance with the
exposure limit recommendations, whereas the ambient dose equivalent and the directional
dose equivalent are recommended for workplace area monitoring [2]. Comprehensive
international guidance on the use of the dose related quantities for radiological protection
against external radiation will be provided in the near future by the publication of a report of
the Joint Task Group of the International Commission on Radiological Protection and the
International Commission on Radiation Units and Measurements.

In view of the technical difficulties associated with the introduction of the new radiation
quantities for measurement and reporting, it is important that the Agency assists Member
States in their provision of appropriate dosimetry for occupational protection. Dosimetry
intercomparisons have proved to be a cost effective method to provide this support. Between
1988 and 1992 [3], the Agency conducted an interregional intercomparison programme, at the
same time providing an intercomparison for Asia and Oceania under the RCA (Regional Co-
operative Agreement) programme. Intercomparisons were, or are, also being conducted for
individual dosimetry under the RCA programme and in Latin America.

This Co-ordinated Research Project focused on IAEA Member States in Eastern Europe and
on personnel dosimetry services for nuclear power plants. Its main objectives was to give
participants an opportunity to assess :

the recommendations of the IAEA to use the operational quantity Hp(10) in
individual monitoring,



• the energy and angular dependence of the response of their dosimeters,

• their ability to measure external photon radiation fields in terms of Hp(10).

The following outlines the programme for this Co-ordinated Research Project. It not only
implied co-operation, but also financial support of the EC.

2. PARTICIPATING LABORATORIES AND SERVICES

The Physikalisch-Technische Bundesanstalt (PTB) in Braunschweig, Germany, provided
technical co-ordination and support. Several other standards laboratories provided additional
technical support:

• Joint Institute for Nuclear Research (JINR), Dubna, Russian Federation;

• Mendeleyev Institute for Metrology (VNIIM), St. Petersburg, Russian Federation;

• Austrian Research Centre (ARCS), Seibersdorf, Austria;

• National Radiological Protection Board (NRPB), Chilton, United Kingdom;

• National Office of Measures (OMH), Budapest, Hungary.

The following services participated with personal dosimeters :

• Department of Radiation Safety, Yerevan, Armenia;

• IAEA Radiation Monitoring & Protection Services Section, Vienna, Austria;

• National Centre of Radiobiology & Radiation Protection, Sofia, Bulgaria;

• National Personnel Dosimetry Ltd., Prague, Czech Republic;

• Nuclear Power Plant Dukovany, Czech Republic;

• Radiation Protection Centre, Tallinn, Estonia;

• "Frederic Joliot Curie" National Research Institute, Budapest, Hungary;

• National Office of Measures, Budapest, Hungary;

• Radiation Protection Centre, Vilnius, Lithuania;

• Nuclear Power Plant Ignalina, Visaginas, Lithuania;

• Central Laboratory for Radiological Protection, Warsaw, Poland;

• Nofer Institute of Occupational Medicine, Lodz, Poland;

• Institute of Hygiene and Public Health, Bucharest, Romania;

• Institute for High Energy Physics, Moscow Region, Russian Federation;

• Mendeleyev Institute for Metrology, St. Petersburg, Russian Federation;

• Joint Institute of Nuclear Research, Dubna, Russian Federation;

• Bohunice Nuclear Power Plant, Jaslovske Bohunice, Slovak Republic;

• Slovak Institute of Metrology, Bratislava, Slovak Republic;
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Josef Stefan Institute, Ljubljana, Slovenia;

Krsko Nuclear Power Plant, Krsko, Slovenia;

AMS of Ukraine, Scientific Centre for Radiation Medicine, Kiev, Ukraine;

Research Institute of Medical Radiology, Kharkov, Ukraine;

State Enterprise Regional Environmental Monitoring & Dosimetric Control,
Chernobyl, Ukraine.

3. PHASES OF THE CO-ORDINATED RESEARCH PROJECT

3.1. Survey

The project consisted of three phases which partly overlapped. The focal point of Phase I, the
preparatory phase, was a workshop in May 1997, to familiarize the participants with the new
operational dose equivalent quantities, in particular with the operational quantity personal
dose equivalent. Phase n, the "type-test" intercomparison, provided the participants with data
about the variation of the energy and angular dependence of the response of their dosimeters
with respect to this operational quantity. Finally, Phase El, the "simulated workplace field"
intercomparison, enabled the participants to judge the performance of their dosimeters under
realistic conditions arising in practice. The final results of the project were discussed during a
consultants meeting in December 1998 and are published in this technical document. The
following explains the three phases in more details.

3.2. Phase I: Preparatory Phase

This phase was the planning phase and provided the prerequisites for the success of the
intercomparison. The first consultants meeting was held in Vienna in May 1996. An outline
for the intercomparison and for a workshop was prepared to inform participants and observers
about the new operational dose quantities and several topics on personnel monitoring.
Requests for participation together with detailed questionnaires were sent to potential
participants by the IAEA. During a second consultants meeting in December 1996, progress of
the work and details of the workshop, in particular the harmonization of the different papers to
be presented, were discussed. Pill box dosimeters with TLDs were prepared by the PTB in
December 1996 to intercompare the four irradiation laboratories involved in Phase n.
Distribution of the dosimeters was performed via the IAEA. In March 1997, it turned out that
the results of the intercomparison of the irradiation laboratories were satisfactory. During a
workshop in May 1997, all the background information required for the intercomparison were
imparted to the participants and interested observers. The participants brought along to the
workshop all dosimeters to be irradiated in Phase II. During the workshop, these dosimeters
were labelled and distributed to the representatives of the irradiation laboratories. The
workshop was combined with the third consultants meeting. The papers presented during the
workshop are reproduced in this technical document.

3.3. Phase n: "Type-Test" Intercomparison

Phase II started with the irradiations of the dosimeters distributed during the workshop of
Phase I. The dosimeters were irradiated in June, July and August 1997 and then returned to
the participants together with all data of the irradiations. The participants forwarded their
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results to the IAEA by 1 November 1997, where a statistical analysis was first done, and the
results were discussed during a consultants meeting in January 1998, in Luxembourg.

3.4. Phase III: "Simulated Workplace Field" Intercomparison

Final details of Phase HI were agreed upon during the Luxembourg meeting. Recently
developed passive and electronic dosimeters were also included in this phase. In June 1998,
the results of Phase U were discussed with all participants, at a meeting held at the PTB. They
also brought their dosimeters for the irradiations under Phase IH. After the irradiations in June
and July 1998, the dosimeters were sent back to the participants for evaluation. The results
were then transmitted to the IAEA, a statistical analysis of the results was done and they were
discussed during a consultants meeting in Vienna in December 1998. Final results were sent
to each participating laboratory at the end of 1998. They are presented in this technical
document.
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