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2. FOREWORD

Model project RER/2/004 (Quality Assurance/Quality Control in Nuclear Analytical Techniques)
was initiated in 1999 as a Regional TC project in East European countries to assist Member State
laboratories in the region to install a complete quality system according to the ISO/IEC standard
17025. 12 laboratories from 11 countries plus the Agency's Laboratories in Seibersdorf have
been selected as participants to undergo exercises and training by the assistance of 3 external and
5 Agency staff auditors. This very demanding project required the submission of 6 monthly
progress reports, two external audit inspections and participation in two proficiency test rounds.
Progress of the individual laboratories was monitored by a concise scoring system that was
applied to the submitted progress reports and the audit reviews.
The first workshop was held in Vienna on 12-16 June 1999. The participants were introduced to
the requirements of the ISO 17025 and advice was given on how to start with a quality manual.
The second workshop took place in Riga, Latvia, from 29 May to 02 June 2000. Here more
details of the ISO standard were addressed and exercises in writing of procedures and
instructions increased participants' understanding of the quality system installations. A third
training workshop was held in Bucharest, Romania on "Internal Auditing" on 03-05 May 2001.
The last workshop of this project with a summary of the achievements and evaluation was held at
the Agency's Headquarters in Vienna, on 05-07 September 2001. The participants reported
individually on the progress they made, the direct and indirect benefits they had and the
conclusions and recommendations (see page 4) they could give from their view on possible
improvements of this type of projects. The auditors summarised their view of the audit process
(see page ...) and the experience with the evaluation of the progress reports (see page ...). The
Technical Officer and the Country Officer reported on their experience with the project.
It was acknowledged that, through a close co-operation of the participants, the auditors, and the
involved Agency staff this Model Project could demonstrate outstanding success, the laboratories
seem to have reached a substantially increased level of recognition in the region. This is reflected
by higher income through contracts, more customers and research grants. The spin off by
dissemination of knowledge at national seminars and workshops was enormous (5000 secondary
beneficiaries) and two laboratories reached full accreditation during the project's duration. About
80 % of the participants managed to establish a functional quality system to a level, which would
enable them to approach their national accreditation body for accreditation as well. Some follow
up mechanism is being considered by the Agency to encourage those laboratories to take this
final step.
Participants have become familiar with the principles of and the details of QA/QC; they have
established contacts between each other and are greatly interested to establish a network of
QA/QC laboratories within the region. Many of them acknowledged their advanced preparedness
to approach the European Community. They enhanced the competitiveness of nuclear analytical
techniques for analytical services at an international market.
It was a pleasure working with such a coherent group of engaged and motivated participants as
well as with the professional and helpful group of auditors. All actors in this project gained a lot
and hopefully the established ties will continue to serve still in the future.
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3. SUMMARY AND IMPACT ASSESSMENT OF RER/2/004

Regional TC project on "Quality assessment and quality control in nuclear analytical
techniques"

Over the last 20 years, the Agency, through its Technical Co-operation Programme, has helped to
establish many nuclear analytical laboratories in nuclear institutions and universities of Member
States. The Agency has also continued to support these laboratories by providing equipment and
training in the use of various nuclear analytical techniques (NAT) which include alpha, beta, and
gamma spectrometry; radiochemical analysis; neutron activation analysis; energy dispersive x-
ray fluorescence analysis; and total reflection x-ray fluorescence, hi trade, health, safety, and
environmental protection, users of a laboratory's analytical results are increasingly requiring
demonstrable proof of the reliability and credibility of the results using internationally accepted
standards. As economic, ecological, medical, and legal decisions are frequently based on
laboratory results, they need to be based on accepted national and international standards.
The project RER/2/004 had been approved in 1999 for a period of two years aiming at the
implementation of a comprehensive QA/QC protocol in laboratories of Member States following
the ISO guide 17025. Because of the intensive level of support required from the Agency, it was
proposed that an initial set of not more than ten participating laboratories be selected from
countries of Central and Eastern Europe (CEE) and the Newly Independent States (NISs).
Selection criteria were: (a) the laboratories use alpha, beta, and gamma spectrometry; (b)
participants must be able to identify their existing and potential beneficiaries and clients; (c)
preference will be given to laboratories that have participated successfully in related TC projects;
and (d) a participant's executive officer and, if different, the laboratory manager must indicate
and demonstrate explicit commitment to this project. 13 laboratories from 12 countries are
currently participating in this project. It is well supported by the countries involved: Armenia,
Belarus, Croatia, Estonia, Hungary, Latvia, Poland, Romania, Slovakia, and Turkey. All of which
will make appropriate staff and facilities available for full participation in the project.

The IAEA has taken up this important issue to enhance and foster the competitiveness of nuclear
analytical laboratories in view of strong non-nuclear contestants. The project aimed at enhanced
quality awareness, a concise system for documentation, establishment of standard operating
procedures, procedures for validation of methods, surveillance of method performance, systems for
sample management, regular qualification of personnel, client liaison and safety. This project
follows the ISO/TEC 17025 recommendations and promotes participating laboratories to maintain a
self-sufficient quality system by which they might be able to obtain national accreditation.

Agency's inputs:
• co-ordination, expert services, hands-on training in the form of workshops, proficiency

testing, progress report evaluation, on-site audits, and programme evaluation.

Performance indicators:
• Compliance with recommendations according to ISO 17025;
• The percentage of coverage of the recommendations as monitored by evaluation of the

individual biannual progress reports and the laboratories coverage of ISO 17025
requirements as checked through individual audit inspections.
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Output:
• A comprehensive QA/QC system in accordance with the ISO-17025 guide
• 9 out of 13 participating laboratories increased average scoring from 49% to 72%

according to the audit inspections
• The scoring for the biannual progress reports increased from average 25% for progress

report#0 to average 78.5% in progress report#3.
• The participating laboratories are able to critically assess their procedures and practices

and identify ways to improve it.

The outcome:
" Improved credibility and demonstrated reliability to clients
• 2 laboratories received national accreditation and more are expected to report this

achievement at the final meeting in September.
• Trade, health, safety, and environmental protection will also benefit economically.
• Participating Member States will be able to meet requirements imposed, for example, by

the European Community, on products crossing borders and thus remove barriers to trade.
• Additionally the dissemination of newly acquired knowledge among other relevant

national institutions as well as accreditation on a national level can be considered as long-
term effects of this project.

Examples from participants can be seen further below in this volume.

4. ACHIEVEMENTS AND CONCLUSIONS

All the laboratories participating in this project were interested to establish/finalize the quality
system in their laboratories. The level of knowledge of the participants on this topic was very
different, some of them were starting some of them were already accredited and wanted to
achieve internationally accepted levels. This project provided the basic and advanced tools to
achieve the aim of implementation. The tools, which were chosen, were suitable training courses
in form of workshops, feedback on progress reports, audits and strong interactions with auditors
and lecturers. PT tests were used to evaluate the technical competence of the laboratories.

The most important achievements of the project are measurable economical impacts as were
presented by participants:

more contracts (21 new contracts were reported),
maintaining contracts although there was strong competition,
better chances in tenders,
international recognition in participation in EU project (one laboratory),
increased project funding from institutes and governmental organizations (for example
50.000 US$ per year in Romania),
financial support for upgrading environmental conditions and for new equipment.
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All the laboratories reported the intention to go for accreditation or certification, 2 of them are
already accredited, 1 has recently applied for accreditation and 5 of them are planning to do it in
next year. Both of accredited laboratories are planning to extend the accreditation according to
the ISO 17025 standard requirements. The Armenian participants have started to advice their
national accreditation body in the specific requirements of this new standard.

The knowledge necessary for the implementation of the quality system that the participants
gained during the project was disseminated to the other groups
inside and outside of the participated organizations in the countries participating in this project
(28 courses and seminars with approx. 600 participants were reported).

The direct benefit for the laboratories was much better organization of the laboratories:
management of the information,
improved record keeping,
documented procedures,
better organization of the laboratories,
better definition of the tasks and responsibilities of the staff,
better planning and organization of the work in laboratories,
preparation of new normative documents,
drafting - preparing quality manuals
team work, higher motivation of the staff,
better control of environment condition of the equipment,
uncertainty budget implementation,
management of the nonconforming work..

The benefits at the institutional level are:
implementation or at least impulse for implementation of QA/QC system on institute
level,
restructuring the organization,
improved productivity and transparency of work,
enhanced understanding of the ISO 17025 standard,
increased confidence in work..

The selected auditors and lecturers were also scientists in nuclear analytical techniques, therefore
the training was not only related to the ISO 17025 requirements, but also successfully improving
the practical QA/QC in analytical methods. Methods were improved and validated, uncertainties
defined, performance criteria established which will in future lead to better and more reliable
analytical results. This will help to maintain the competitiveness of nuclear analytical techniques.

Visual outputs of this project are:
publications and conference presentations (15 publications were reported),
a handbook on QA/QC in Turkish language,
English-Turkish vocabulary of QA/QC terminology.

From the point of view of participants the project was very successful.
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5. LIST OF PARTICIPANTS

1.
COUNTRY
ARMENIA

2. ARMENIA

3. BELARUS

4. BELARUS

5. CROATIA

PARTICIPANTS
Ms. Ruzan Petrosyan
SARM-"Metrolog" Co.
49/2 Komitas ave., 375051
Metrolog J-S Co. SARM
Yerevan, Armenia
Tel: 00374 1 23 49 63
Fax: 00374 1 28 56 20
e-mail: vahan@sarm.am

Mr. Vahan Sahakyan
SARM-"Metrolog" Co.
49/2 Komitas ave., 375051
Metrolog J-S Co. SARM
Yerevan, Armenia
Tel: 00374 1 23 84 41
Fax: 00374 1 28 56 20
e-mail: vahan@sarm.am

Mr. Yuri Bondar
Institute of Radiobiology
National Academy of Sciences of Belarus
Kuprevich St. 2, Minsk, 220141, Belarus
Tel: 00375 17 28 42 046
Fax: 00375 17 2642315
e-mail: soil@mserv.bas-net.by

Mr Viachaslau Zabrotski
Institute of Radiobiology
National Academy of Sciences of Belarus
Kuprevich St. 2, Minsk, 220141, Belarus
Tel: 00375 17 28 42 046
Fax: 00375 17 26 42 315
e-mail: soil@mserv.bas-net.by

Ms. Ines Krajcar Broniae
Radiocarbon and Tritium Laboratory
Department of Physics
Rudjer Boskovic Insitute
Bijenieka 54
P.O.Box 180
10002 Zagreb, Croatia
Tel: 00385 1 4680 219
Fax: 00385 1 4680 239
e-mail: kraicar@nidjer.irb.hr

- 6



6. ESTONIA

7. ESTONIA

HUNGARY

9. HUNGARY

10. LATVIA

11. POLAND

Ms. Eia Jakobson
Estonian Radiation Protection Centre
Kopli 76
EE 10416 Tallinn, Estonia
Tel: +372 66 03 336
Fax: +372 66 03 352
e-mail: eia@ekk.envir.ee

Mr. Toomas Koop
Estonian Radiation Protection Centre
Kopli 76
EE 10416 Tallinn, Estonia
Tel: +372 66 03 336
Fax: +372 66 03 352
e-mail: toomas@ekk.envir.ee

Ms. Nora Vajda
Budapest University of Technology and Economics
Institute of Nuclear Techniques
H-1521 Budapest
Tel: +361 463 1254
Fax: +361 463 1954
e-mail: vajdanor@reak.bme.hu

Ms. Zsuzsanna Molnar
Budapest University of Technology and Economics
Institute of Nuclear Techniques
H-1521 Budapest, Hungary
Tel: 00361 463 1566
Fax: 00361 463 1954
e-mail: Molnarzs@reak.bme.hu

Ms. Anita Skujina
Radiation Safety Center
Peldu str. 25
LV-1045, Riga, Latvia
Tel. & Fax: 00371 754 2462
e-mail: skujina@edi.lv or amats@apollo.lv

Ms. Halina Polkowska-Motrenko
Institute of Nuclear Chemistry and Technology
Department of Analytical Chemistry
Dorodna 16
03-195 Warsaw, Poland
Tel. & Fax: 0048(1033)22 8112737
e-mail: hpolkows@ichti.vvaw.pl
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12. POLAND

13. ROMANIA

14. ROMANIA

15. ROMANIA

16. SLOVENIA

Mr. Wojciech Starosta
Institute of Nuclear Chemistry and Technology
03-195 Warsaw, Dorodna 16
Poland
Tel: 0048(1033)22 811 13 13
Fax: 0048 (1033)22 811 19 17
e-mail: Wstar@orange.ichtj.waw.pl

Mr. Ion Vata
Technical Director
Institute for Research and Development in Nuclear
Physics and engineering
Horia Hulubei (IFIN-HH)
Bucuresti Str. Atomistilor No. 407
Bucharest, Romania
Tel:+40 1 404 23 15
Fax:+40 1423 17 01
e-mail: vata@ifin.nipne.ro

Ms. Emanuela Cincu
(IFIN-HH)
Str. Atomistilor No/. 407
Com. Magurele
P.O. Box MG-6
Bucharest R-76900
Romania
Tel: 0040 1 404 23 73
Fax: 0040 1423 17 01
e-mail: cincue@ifin.nipne.ro

Ms. Sibila Daniela Brancovici
(IFIN-HH)
Str. Atomistilor No/. 407
Com. Magurele
P.O. Box MG-6
Bucharest R-76900
Romania
Tel: +40 1 404 2357
Fax:+40 1 423 17 01
e-mail: sbrancov@ifin.nipne.ro

Mr. Matjaz Ales Korun
J. Stefan Institute
Jamova 39
1000 Ljubljana, Slovenia
Tel: 00386 1 477 3900
Fax: 00386 1 423 2120
e-mail: matjaz.korun@ijs.si
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17. SLOVENIA

18. SLOVAKIA

19. TURKEY

20. TURKEY

Comenius University

Ms. Denis Glavie-Cindro
J. Stefan Institute
Jamova 39
1000 Ljubljana, Slovenia
Tel: 00386 1 477 3293
Fax: 00386 1 423 2120
e-mail: denis.cindro@ijs.si

Mr. Pavol Rajec
Faculty of Natural Sciences
Mlynska Dolina
842 '5 Bratislava, Slovakia
Tel: 00421 7 60 29 6246
Fax: 00421 7 63 82 08 34
e-mail: rajec@fns.uniba.sk

Ms. Pervin Arikan
Ankara Nuclear Research and Training Centre
06100 Besevler/Ankara, Turkey
Tel:+90312 2126230
Fax:+90 312 223 4439
e-mail: pervin@taek.gov.tr

Mr. A. Fadil Akgiin
Cekmece Nuclear Research and Training Centre
Ataturk Airport Str., P.O. Box 1
34831 Istanbul, Turkey
Tel: 0090 212 548 4050
Fax: 0090 212 548 22 30/34
e-mail: akgunf@nukleer.gov.tr

Experts

Dr. Peter Bode
Interfaculty Reactor Institute
Delft University of Technology
Mekelweg 15
2629 JB Delft, The Netherlands
Tel: 0031 15 278 3530
Fax: 0031 15 278 3906
e-mail: p.bode@iri.tudelft.nl
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Dr. Michael Bickel
European Commission
Joint Research Centre
Institute for Reference Materials and Measurements
Retieseweg
B-2440 Geel
Belgium
Phone: ++32 14 571 734
Fax:++32 14 584 273
e-mail: michael.bickel@irmm.jrc.be

Dr. P. Vermaercke
SCK-CEN
The Belgian Nuclear Research Centre
Boeretang 200
2400 Mol, Belgium
Tel: 0032 14 33 2573
Fax: 0032 14 31 9181
e-mail: pvermaer@sckcen.be

Ms. Elisabeth Zeiller
IAEA Laboratories Seibersdorf
Wagramer Strasse 5
A-1400 Vienna
Austria
Tel. 0043 1 2060 28220
Fax: 00431 2060 28222
e-mail: E.Zeiller@iaea.org

Seibersdorf Staff Members:

Mr. M. Makarewicz, NAAL
Mr. P. De Regge, NAAL
Mr. K. Burns, NAAL
Mr. A. Fajgelj, NAAL
Mr. P. Doherty, NAAL
Mr. H. Aigner, NAAL

IAEA staff:

Mr. Qian, DDG, TC
Mr. Burkart, DDG, NA
Mr. Samiei, TCPB, Europe
Mr. H. Vera Ruiz, Section Head, NAPC
Mr. Rossbach, Scientific Secretary, NAPC
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6. INTRODUCTION REMARKS BY MR. WERNER BURKART

Deputy Director General
Department of Nuclear Sciences and Applications

Regional Workshop on

Quality Assurance & Quality Control of Nuclear Analytical Techniques

IAEA, Headquarters, Vienna, Room FO118

05-07 September 2001

Ladies and Gentlemen

May I first take this opportunity to welcome you to Vienna, to the Agency, and to this

important meeting? It is important because it marks the completion of a successful project under

the Agency's Technical Co-operation programme. I know that I also speak for Mr. Qian, head of

the Technical Co-operation Department, in saying that it gives us great pleasure to hear of your

achievements, your experience and your perspectives. They will certainly help us in the future

with the design of similar projects in other regions of the world.

We recognise the significance of the work. In recent years the Agency has assisted many

Member States to upgrade nuclear analytical laboratories through Coordinated Research Projects

and through the Technical Cooperation programme, by use of expert services and fellowship

awards. Some of these laboratories have matured to the extent that they are now able to provide

service analyses for customers in a wide range of fields, such as in geological prospecting; in

environmental contamination surveys or in biomedical investigations.

Harmonization of analytical results is particularly important in areas concerned with

international trade, where it is necessary to assure mutual product recognition. It can also prevent

potential large financial losses through erroneous results. I think it sufficient to say that the

importance to trade can be judged by the interest of the European Union, the International

Standards Organisation and leading international professional bodies.

The Agency has addressed this issue in several regional TC projects. Their objectives have

been to assist laboratories meet the standards set by ISO / IEC 17025 recommendations, enabling

them to maintain a self-sufficient quality system and meet national accreditation requirements. At

the same time this enhances and fosters the competitiveness of nuclear analytical laboratories with

the strong non-nuclear contestants.

These projects have been well accepted and some participants have already achieved a

considerable improvement of QA/QC performance. Some laboratories have already achieved
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national accreditation, resulting in more clients, more contracts and improved credibility of results.

The networking promoted by the project within the region and the enhanced reputations of the

laboratories, we believe, will be a major and long lasting outcome from the project.

I mentioned work in other regions of the world. This Europe regional project is one of a

series of activities. We are implementing similar regional projects in Latin America and in East

Asia. Other regions will be approached at a later stage.

I am pleased to say that the contribution of the Department of Nuclear Science and

Applications has been to design, initiate and guide the projects and, for Europe, we provided expert

audit services with the help of our Seibersdorf laboratories. Two proficiency test rounds, jointly

developed with the external auditors, helped to evaluate practical performance. The lead taken by

this Europe regional project in the use of performance indicators could well be a model for the other

regions.

As we embark on further work in the field of QA and QC of Nuclear analytical techniques,

we need to hear your views and receive your feedback to help us to improve our projects. Your

experience will be vital for the future. I wish you a successful workshop, and await your final

report at the end of the week with great interest.
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7. INTRODUCTION REMARKS BY MR. QIAN JIHUI

Deputy Director General for Technical Co-operation

International Atomic Energy Agency

On the Occasion of the Third Regional Workshop under

RER/2/004 - Quality Control and Quality Assurance of Nuclear Analytical Techniques

Vienna, 5 September 2001

Distinguished Guests,

Ladies and Gentlemen,

I am very pleased to join you here today for the opening session of the final review meeting of

the regional project on "Quality Control and Quality Assurance of Nuclear Analytical

Techniques" which will be completed shortly. I am also happy to hear that this TC Model

Project has been quite successful and has achieved positive results. If the laboratories involved

in this project can now carry on and provide quality services to customers inside and even

outside their countries, I would consider this project worthwhile and indeed successful. This is a

very important issue. A particular area that has recently received extensive attention through the

IAEA Technical Co-operation Programme is related to what you have tried to achieve. It is Self

Reliance and Sustainability of nuclear institutions and your project in particular addresses

"nuclear analytical laboratories". As you know, over the last 20 years, the Agency, through its

TC Programme, has helped to establish many nuclear analytical laboratories in nuclear

institutions and universities of Member States. We have also continued to support these

laboratories by providing equipment and arranging for training in the use of various nuclear

analytical techniques. The laboratories then applied these techniques to a variety of media which

include minerals, soils, food, and environmental samples. Although there are many possibilities

for utilising nuclear technologies to advance industries and modernise agriculture as well as

analysing and controlling urban, industrial and marine pollution, many laboratories in developing

are not able to compete with those in industrialised countries. In trade, health, safety, and

environmental protection, users of a laboratory's analytical services are more and more in need of

proof of the reliability and credibility of results. Internationally accepted standards must be

applied because economic, ecological, medical, and legal decisions are based on laboratory

results and must universally be accepted. Such demands are being imposed, for example, by the

European Community and others on products for import and could be a barrier to trade,

especially for developing nations. There is also the growing need for laboratories to operate
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efficiently, to reduce internal waste, to provide reliable and verifiable reports on time and strive

whenever possible, to become self-supporting.

In Europe, most of these laboratories are government supported. However, as a result of

political and economical changes in the region, many have lost that support as well as their clients.

In addition, they had difficulty in providing qualitative results that are required by today's

standards. Consequently, we had a situation where laboratories had either to close down and

disappear or had to find ways of improving the quality of their services. Aware of this critical

situation, this project was approved in 1999. Its purpose was to implement a comprehensive

QA/QC protocol in Member States' laboratories based on the International Organization for

Standardization (ISO) guide 17025.

Because of the intensive level of support required from the Agency, it was proposed that an

initial number of not more than 10 participating laboratories be selected. Selection criteria were: (a)

the laboratories used alpha, beta, and gamma spectrometry; (b) participants had to be able to

identify existing and potential beneficiaries and clients; (c) preference was given to laboratories that

had participated successfully in related TC projects; and (d) a participating country and laboratory

had to show their strong commitment to this project. This last point is a very important one and

one that we now emphasize with regard to all new projects.

I am glad to hear that throughout the project, there was an active and continuous interaction

between the Agency and the participating laboratories, that evaluations took place of the progress

made and that support was forthcoming to overcome any problems. I am also pleased to note that

these efforts were fruitful. Participating laboratories have now demonstrated their credibility and

reliability to clients, and trade, health, safety and environmental protection will also derive

economic benefits. As laboratories provide quality services, the demand for them will increase and

thereby greatly enhance the chance to become self reliant.

I would like to congratulate you for the excellent work performed and wish you all success

for the future. I would also like to mention that technical co-operation relies heavily on support

from the Agency's technical departments. In this connection, the Europe Section enjoys very close

co-operation with all the departments involved in its programme including Nuclear Sciences and

Applications. Technical Divisions are always invited to be present at times of discussions and

consultations with Member States which, in this case, also contributed to the success of your

regional project.

Let me close on a challenge for the IAEA Technical Co-operation in the 21st Century. We

should, despite of limited resources, see it as a means of contributing to improve the well-being
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of the peoples of the world, and doing it in a sustainable fashion. Reaching people, particularly

in the developing world, with safe, proven and sustainable applications of nuclear science

and technology is the paramount goal of IAEA Technical Co-operation in the immediate and

coming future.

Thank you.
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8. SUMMARY PRESENTATIONS

8.1 Presentation by the Country Officer

Goal of the Strategy for TC
Technical co-operation with the Member
States shall increasingly promote tangible
impact by contributing directly and in a cost
effective manner to the achievement of the
major sustainable developmeot priorities of
each country.
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Purpose of TC Strategy
Change the emphasis of the Programme
••From building technical capability in Member States in

various technical areas - "technology-centred technology
transfer"

••To applying capability in nuclear technology to have an
impact on development priorities

Increase:
^Prioritisation of activities
^Impact on development objectives
+Co-operation with all stakeholders

Reasons for Change

Increasing scarcity of resources

Increasing need to justify the programme

Guidance from the Board of Governors

Unrealised potential
••Need for greater focus on results

Larger, more complex programme
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Clarifications
The IAEA will still continue to support the
development of capability in nuclear technology.
••However, it will be necessary to justify investment in

capacity in terms of specific plans to apply it to
development (problem-oriented).

The goal is to increasingly contribute to major
development priorities
^But, the IAEA is not and does not intend to

become a "development agency."

Clarifications

A new Strategy does not mean
that past projects did not promote socio-
economic impact
^were not cost effective

••did not contribute to development priorities

••were not of good quality, etc.

It means changing the emphasis and
implementing specific programme improvements
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Emphasis of TC Strategy

Planning

Programming

Quality

Establishing priorities

Impact on development objectives

Increased co-operation with stakeholders

But some major changes are needed first..

First Major Change: Impact

Focus on problems rather than technology

Problem Successful
Project Impact
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Second Major Change

Technical Co-operation must truly be a
co-operation front the beginning to the end,

Co-operation is essential
to identify problems and opportunities
which:
••Are a high government priority and
••Agency technologies can contribute

Third Major Change

Increased Government Commitment

Both are needed for success
and sustainability
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Key Elements of the Strategy

Model Projects
Country Programme Frameworks (CPF)
Thematic Plans
Project Design Standards
Evaluation Standards
TCDC
Co-Funding
Strengthen Partnerships
Sustaianability and Self-Reliance

The Model Project Concept
Model Project Concept is the most important of the nine
mechanisms IAEA uses to realise the strategic goal for
technical co-operation.

It provides the framework for moving from institution based
projects to population based projects that serve end-users.

The end-user - in IAEA terminology - is the last link in the
chain that connects technology with the problem holder.
Reaching the end-user is the underlying objective for all
Model Projects and the key concept underlying the TC
Strategy.
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MODEL PROJECTS
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Current Thinking

The goal of the Strategy is sound and will
remain valid for the foreseeable future

Of the 4 Model Project criteria:
••respond to the real need of the country
••produce significant economic or social impact

through the end user
••reflect the advantages of nuclear technology

••attract strong government commitment

the fourth is the key criterion
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Recent Experience with MPs
The most successful TC Model Projects in
recent years have fallen into 3 categories:
+projects that assist countries comply with norms

and standards established by Agency
••projects whose outputs provide information

necessary for others to make major investments
+projects which tackle development problems

directly for which national programmes exist

CPF and Thematic Planning

Most important product of the
(CPF) process is

mutual agreement on a set of focused, high-
priority activities capable of achieving
results of national importance

Thematic Planning is a good way to identify
best practices, key stakeholders and
partners, countries where given technologies
will make a difference
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Future of the Strategy
Lessons learned from:

"^applying the Model Project criteria

••analysing projects achieving results with
most impact

have led to definition of a central criterion to
assist in project selection

Central Criterion
A project meets the central criterion if:

It is clearly related to the core competencies
of the Agency and has a good chance of
achieving its expected result;

It is in an area where there is a national
programme enjoying strong government
commitment with evidence of significant
financial support.
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Strengthen Partnerships

All this is fine, but what about the
Counterparts of projects?

National Counterparts (nuclear centres or
laboratories) are not normally in a strong
position

For many, survival has become a major issue

So the next big issue is how to help them
survive

Sustainability and Self-Reliance
A Question of Survival....?

In the absence of plans for NPPs in most
developing countries,

the key to survival for existing nuclear centres
and laboratories is

sustainability through
enhanced self-reliance,

by getting pay-off from
non-power applications!
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Future Approaches

The Agency needs to move beyond its present
goal in helping Member States acquire a basic
nuclear infrastructure, and help them ensure
that that basic infrastructure is sustainable.

This means helping to strengthen the management
of nuclear technology for contributions to
development and self-reliance.

Assess Your Risks!
Recognise that the institution's actual survival
may be at stake
Realise that future support for infrastructure and
continued research may depend on achieving the
transition to at least partial self-reliance
Remember that without this transition, increased
budgets are unlikely; complaints about
inadequate government subventions will not
change the situation and may even be counter-
productive
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Involving the Right people is
Absolutely Essential!

A strategy of self-reliance through the marketing of
goods and services requires:
^managers attuned to business, not technology

^recognition that not all scientists and engineers make
good managers

Recruiting and retaining people with business
management skills means creating appropriate
incentives

Creating the Preconditions for
Success

Seek full Government support for new ways of
doing business; modify policies as needed
Assemble a core team including technically
competent managers with good records in business
Set up flexible mechanisms for doing business
Provide adequate incentives and rewards
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Capitalising on Core
Competencies

Use existing core competencies to get attention
(radiation protection and other regulatory services;
technical backstopping for industry; etc.)

Target market opportunities where institution's
know-how and facilities are strongest
^develop a menu of marketable technology
••ensure that adequate back-stopping is available

Find Best Options...
Where possible, invest in market research and
feasibility studies
^define the scope of market opportunities
devaluate the level of profit

Leverage existing Government funding by seeking
overlaps between public service sector and private
sector opportunities ("mixed" marketing)
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Partnering with Government
Programmes

Often an easier and less risky path than the private
sector

Many important public service activities are in
Governments' hands in developing countries, e.g.,
agricultural extension and health care

Needs proactive approach to managers of
appropriate programmes in order to achieve market
penetration

Don't Think Small...

Look for major government programmes
with potential nuclear technology tie-ins

Scrutinise the programmes of major donors,
including NGOs

Address the country's most pressing needs
whenever possible
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Special

In dealing with the public service sector, the IAEA's
National Counterparts often find themselves in the
role of junior partner

This role nonetheless demands a proactive and
enthusiastic approach

The IAEA's National Counterpart should focus on the
most crucial aspects of the national interest

In this way, its profile will be enhanced and its
constituency strengthened

The IAEA's Role

The IAEA's fundamental approach will remain
direct co-operation with Governments

Infrastructure building will focus more on
opportunities for capturing markets

Both National Counterparts and the IAEA will
enjoy stronger constituencies as a result of
the transition to self-reliance
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Focus of IAEA Involvement

Infrastructure-building linked to marketplace
opportunities - indirect IAEA involvement

Projects with proven appeal among mainstream
ministries - direct IAEA involvement

Projects, training events, and case studies that focus
on blending technical competence with business
know-how to improve business management skills at
nuclear institutes

Focus of IAEA Involvement

Treating all visits and gatherings, whatever their
main purpose, as opportunities for exchanging
business-related information & experiences

Technical co-operation among developing
countries (TCDC) as a precursor to economic co-
operation among developing countries (ECDC)
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In conclusion...
The IAEA stands ready to help National
Counterparts develop the management skills they
need to go along with their technical capabilities
There many good examples for such efforts amongst
the on-going TC projects
We are eager to expand the "Partner in
Development" framework to include the
management of nuclear technology for
development and self-reliance

8.2 Presentation by the Technical Officer

Development and results of the regional TC project
RER/2/004, QA/QC in nuclear analytical techniques

First year of approval: 1999

Consultants meeting: 07-08 June 1999

1 st Workshop, Vienna: 12-16 June 1999

1st Auditors Meeting, Vienna: 15-16 Nov. 1999

2nd Workshop, Riga, Latvia: 29.05.-02.06.2000

Training Workshop on int. auditing

Bucharest, Romania 03-05 May 2001

3 rd Workshop, Vienna 05-07 Sept. 2001
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Objectives of RER/2/004

To assist laboratories to develop their respective quality
system according to ISO 17025 to the level that customers
on an international scale can firmly rely in a laboratory's
analytical results.

To improve laboratories credibility and demonstrate their
reliability to clients in trade, health and safety,
environmental protection etc. through enhanced
performance in proficiency tests.

Total budget breakup for RER/2/004

TCF

Human
Resources

Procurement

Total

Current Year

Disbursement

A

79,504.35

2,149.10

81,653.45

Current Year

Unliquidated
Obligation

B

61,046.82

0.00

61,046.82

Previous
Years

Disbursement

C

123,163.31

9,044.91

132,208.22

Previous Years

Unliquidated
Obligation

D

38,313.64

1,330.00

39,643.64

Current Year
Implementation

(A + B - D)

102,237.53

819.10

103.056.63

Funds
Available

15.487.93

4.601.03

20.088.96

Total
Implementation

(A + B + C)

263,714.48

11,194.01

274,908.49

Mechanisms for implementation

3 Training Workshops

2 Scientific visits

3 Fellowships

3 Consultants missions

2 Audit inspections

2 Proficiency test rounds

5 Evaluated progress reports

Supply with SRMs, CRMs, calibration sources etc.
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Participants in RER/2/004

Armenia

Belarus

Croatia

Estonia

Hungary

Latvia

Poland

Romania

Seibersdorf,
Chemistry Unit

Slovakia

Slovenia

Turkey, Ankara

Turkey, Istanbul

M. Bickel, BEL

P, Bode, NET

P. Vermaercke, BEL

H. Aigner, NAAL

K. Burns, NAAL

P. Doherty, NAAL

A. Fejgelj, NAAL

P. De Regge, NAAL

TOs MAR Walsh,
AVR Reddy, M.
Rossbach

POs V. Aguilar
Riverol, G. Malich,
M. Samiei

Ms. L. Ladaa, Ms. M.
Sharman
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Mechanisms to control progress in
RER/2/004

5 individual progress reports from each of
the participants to be evaluated vis-a-vis
the requirements of the ISO 17025 by the
respective auditor teams using a scoring
system

2 separate audit inspections, at the
beginning and close to the end of the
project with harmonized scoring using the
same system by the assigned audit team.

2 proficiency test rounds at the beginning
and close to the end of the project as
additional performance check of laboratory
improvement.
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Major achievements of RER/2/004

Awareness building in the management of
participating laboratories on QA/QC following
ISO/IEC 17025

Enhancing the competitiveness of nuclear vis-a-vis
non-nuclear analytical techniques

Assistance to M S laboratories to install and
maintain a self sustainable quality system with the
potential for dissemination to other labs in the
respective countries

Creation of a regional network on Quality
assurance based on international standards D

preparedness for EU assimilation, international
trade, exchange of information etc.

Development of a stringent mechanism to record
individual progress in TC projects

Development of a consistent scoring system to
quantify improvement in reporting and practical
performance

Feed back from participants/auditors to improve
project structure and mechanisms to be used in
future projects of similar type
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Provisional outcome of RER/2/004

Improved efficiency and transparency in
the analytical process

• increased number of service analysis

• increased number of contracts

enhanced reputation of the laboratory

• improved customer satisfaction

• more research contracts

• higher motivation of staff

enhanced support of management

• recognition by government authorities

These and other items to be specified in the
individual contributions

Quality is a key issue raised in view of globalization but also with respect to

sustainable development. A change in paradigma seems to take place from faster

and cheaper to better and more reliable. The magic word of this new century

seems to be QUALITY! And we are not isolated in this view: There was a

thematic network to support essential measurement and quality management

infrastructure launched last year by the EU called INITIATION. The AOAC,

Americas largest Analytical Chemistry Society, is strongly supporting Quality

management and accreditation. They have initiated programs for Proficiency

testing and QA/QC training. There is a whole Journal devoted to QA/QC on the

market since about 4 years. But there is up to now no international Agency, which

took over leadership in the promotion and support of QA/QC development. Not

only this regional project but many other individual QA activities in this house
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prove that there is a demand, there is competence and we have something to offer

which might put the Agency in a position to be accepted as the authority for

Quality Control and Quality Assurance issues. If the management could decide to

make Quality a priority issue for the one house approach external visibility and

internal efficiency would greatly enhance. Till then at least we will continue to

foster our attempts to assist Member States in different regions - ongoing in the

Latin American Region and in the European Region, East Asia has just started and

we will prepare similar projects in the West Asian Region and in the Africa

Region as well. Participants are very enthusiastic about it and the success of this

Model project proves that the concept behind it and the strategy for

implementation is well designed. Of cause there is still room for improvement and

we are in a permanent learning process - but this is Quality assurance - it is a

never ending story...
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8.3 Presentation of the AQCS, Seibersdorf

Third Regional Workshop on
Quality Assurance & Quality Control of Nuclear A nalytical Techniques

IAEA, Vienna
5- 7 September, 2001

Presentation of the Analytical
Quality Control Services (AQCS)

Contribution to the Project

Zbigniew Radecki, IAEA Laboratories Seibersdorf

y'ectives

The main objectives of the exercises were:

to evaluate the participants' performance in the determination of
selected radionuclides of environmental importance,
to validate the accuracy and precision of the measurements,
to investigate if the methods used perform equally well when
applied to two different materials (influence of matrix),
to provide feedback to the participants on the performance of
methods for environmental radioactivity monitoring.
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fatrix & Sample Sets

Matrix

Spiked sample size
(No of samples)

Sample blank

Standard solution

1st PT

Soil

r-250g(1)
cc,p-5g(3)

y— none

a,P-15g

y- 2.5 ml
a, p- 2.5 ml

2nd pT

Coal fly ash

y-100g(1)
a-5g(6)
p-10g(3)

y- none
a- 15g
P~30g

y- 2.5 ml
a-2.5 ml
p-2.5 ml

\Mati'ix Characteristics' (1)

Chemical composition of the coal fly ash and recovery of the elements of interest

Sodium
Magnesium
Aluminium

Calcium
Titanium

Manganese-
Iron

Percent extracted

6MHCI AqitfRegfe 2MHCT
Hot Hot Cold

Basedon4lmle|»iKlent«ialyticalt«:hnlques<AA5,NAA,ICf>'MS3n<lXRF)
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[Matrix Characteristics (2)
Leachability of natural radionuclides from 50 g of the coal fly ash matrix
in nitric or hydrochloric acids with two sequential 250 ml portions of
extractant.
(Duration of each extraction 20 hours, at 100 °C with occasional mixing)

Concentration In
mstrlx ~™™

Bq/kg ± 2 SD

380 ± 20
400 + 10
360 ± 30
120 ± 8
120 + 5

500125

Percent extracted*

8M HNO] (hot)

62-70
58-63
36-43
46-50
45-48
16-27

6M HCI (hot)

56-60
11-27
33-4
3 - 5

21-35
15-19

* Range of results obtained from four Independent experiments

1I
iH

^pice of Radionuclides and Activity Levels

!
ma
Radionuclides of
interest

Activity Levels in
spiked samples

Activity Levels in the
standard solution

Manufacturer of the
standard solution

1st PT

y- "Co, MCo, ^Zn, <»Cs. l37Cs. ""Am

fi-°°Sr, '"Pu

y- 30 -100 Bq/kg

a-0.03- 0.08 Bq per sample

fi- 0.17 - 0.53 Bq per sample

y-6-22Bq/g

a-0.10-0.25Bq/g

fi-1-22 Bq/g

POLATOM, Poland

y- »Mn, ^Zn, «Y, 152Eu, 2"Am

a-239'2mPu, 24'Am

f}-°°Sr

y-60- 110 Bq/kg

a-0.03 - 0.12 Bq per sample

f}-0 1 - 1.0 Bq per sample

y- 0.3 -20 Bq/g

a-0.10-0.25 Bq/g

0-0.06-0.21 Bq/g

CERCA LEA, France
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vgaluation of Results (1)

The relative bias between the Analyst's value and
J the IAEA value expressed as a percentage:

ValueAna[wt - Valu&AEA
Relative bias = - ^ ^ x 100%

ValuejAEA

^Evaluation of Results (2)

The z-Score value calculated according to
the following equation:

where the target value for the standard deviation (a) equals
0.25 * ValueIAEA for the spiked samples (a-, J3 -emitting radionuclides)
and 0.15 x ValueIAEA for all standard solutions and sample spiked with
/-emitting radionuclides.
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Valuation of Results (3)

The value of the u-test score calculated according to
SH the following equation M:

u test-
'Analyst

•yJUnc 2
IAEA

[1] Brookes, C.J., Betteley, I.G. and Loxton, S.M.; Fundamentals of Mathematics and
Statistics, Wiley, UK 1979

ion of Results (4)

Comparison of calculated u-test value against the critical value:

Condition

u < 1.64

1.95>u> 1.64

2.58 >u> 1.95

3.29 > u > 2.58

u > 3.29

Probability

Greater than 0.1

Between 0.1 and 0.05

Between 0.05 and 0.01

Between 0.01 and 0.001

Less than 0.001

Status

The reported result does not differ
significantly from the expected value

The reported result probably does not differ
significantly from the expected value

It is not clear whether the reported result
differs significantly from the expected value

The reported result is probably significantly
different from the expected value

The reported result is significantly different
from the expected value

For these proficiency tests, we have set the limiting value for the u-test parameter to 3.29
to determine if a result passes the test (u < 3.29).
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I [Acceptance criteria

Accuracy: the result passes if

ValueA)Mfyst < 3.29 x JUncl4EA +Unc:Analyst

Precision: the result passes if

xl00%

(a) < 25% for spiked samples (a-, fi -emitting radionuclides)
(b) <15% for the standard solutions and spiked sample (y. -emitting radionuclides)

90, Sr Reference date: 1 January 2001
Sample
Code

RER/2/004/19
RER/2/004/ /10
RER/2/004/ /11
RER/2/004/ IX 2
RER/2/004//13

Unit

Bq
Bq
Bq

Bq/g
Bq/g

IAEA

Value

0.120
0.379
0.971

-

5.31

Data

Uncertainty*

0.0012
0.0017
0.0033

-

0.016

Reported Results

Value

0.103
0.341
1.307

0.0032
5.27

Uncertainty*

0.008
0.027
0.085

0.0003
0.11

Relative
bias

[%]

-14.5
-10.1
34.6

-

-0.78

z-Score

-0.72
-0.50
1.73

-

-0.04

u-te*
scor

2.1(
1.4
3.9:

-

0.3'
Combined standard uncertainty expressed as the
square root of the sum of variances of all known
sources of uncertainty.



Distribution of Results (6)

Comparison of performances on determination of
•y -emitting radionuclides

1sr PT results for determination of
y-emitting radionuclides in spiked soil

No of results

Reported Not Rejected Rejected Accepted
reported (Accuracy) (Precision

57Co 15 1 1 1 13 (87%)

58Co

65Zn

15

14

1

2

3

0

0

4

12 (80%)

10 (71%)

134Cs 15 0 11 (73%)

137Cs

241Am

Total

15

11

87

1

5

4

1

0

0

11 (73%)

10 (71%)

62(71%)
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1sr PT results for determination of
y-emitting radionudides in standard solution

No of results

Reported Not Rejected Rejected Accepted
reported (Accuracy) (Precision

57 Co 15 1 4 0 11(87%)

58Co

65Zn

134Cs

137Cs

241Am

15

15

15

15

12

1

1

1

1

4

6

5

6

3

0

0

1

1

0

0

9 (60%)

9 (60%)

9 (60%)

12 (80%)

12 (100%)

Total 87 62(71%)

2nd PT results for determination of
y -emitting radionudides in standard solution

No of results
Reported Not Rejected Rejected Accepted

reported (Accuracy) (Precision)
54Mn 13 0 5 0 8(62%)

65Zn 13 0 5 0 8(62%)

88Y 13 0 9 0 4(31%)

152Eu 6 7 1 4 2(33%)

241 Am 11 2 2 0 9(82%)

Total 55 31 (55%)
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In addition, the Analysts reported results for the
following
radionuclides:

• in spiked coal fly ash - 57Co (1), 58Co (1), 109Cd (1),
134Cs (1),

152Eu (2), 155Eu (1)

• in standard solution - 57Co (2), 58Co (1),109Cd (1)
These radionuclides were not present in the samples.

Distribution of Results (6)

Comparison of performance on determination of
y -emitting rei dion ucJides
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Distribution of Results (8)

2nd PT results for determination of
P -emitting radionuclides (90Sr)

Activity
[Bq per sample]

0.12

0.38

0.97

Total

Activity

[Bq/g]

5.31

Reported

5

6

6

17

7

Not
reported

3

2

2

1

No of results

Rejected
(Accuracy)

Spiked coal fly ash

2

4

4

Standard solution

3

Rejected
(Precision)

0

0

0

1

3 (60%)

2 (33%)

2 (33%)

7(41%)

3 (43%)
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Distribution of Results (9)

Comparison of performance on determination of
J3 -emitting radionuclides (90Sr)

Distribution of Results (10)

Activity
(Bq per sample]

0.114 heated

0.114

Total

Activity

[Bq/g]

5.31

2nd PT results for determination of
a -emitting radionuclides

Reported

12

12

24

Not
reported

6

6

No of results

Rejected
(Accuracy)

Spiked coal fly ash

6

2

Standard solution

1

Rejected
(Precision)

4

4

Accepted

3 (25%)

7 (58%)

10 (42%)

2 (50%)
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Distribution of Results (11)

Activity
[Bq per sample]

0.038 heated

0.038

Total

Activity

[Bq/g]

0.21

2nd PT results for determination of
a -emitting mdionuclides (241Am)

Reported

9

9

18

No of results

Not Rejected

reported (Accuracy)

Spiked coal fly ash

9 4
9 3

Standard solution

0

Rejected
(Precision)

1

3

Accepted

4 (44%)

3 (33%)

7 (39%)

2 (66%)

Intercomparison or Proficiency Test? (1)

2nd PT results for 88Y in spiked coal fly ash
(ValueAnalys/Value,AEA Ratio)

N

Mean

SD

Median

All results

13

0.89

0.25

1.00

All results
After IC

statistical
evaluation

11

0.98

0.11

1.03

Accepted results
(both PT criteria)

11

0.98

0.11

1.03

After IC
statistical
evaluation

11

0.98

0.11

1.03
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Intercomparison or Proficiency Test? (2)

2nd PT results for 90Sr in spiked coal fly ash
(ValueAnalys/ValueIAEA Ratio)

N

Mean

SD

Median

All results

17

3.33

6.43

0.94

All results
After IC

statistical
evaluation

8

0.88

0.04

0.87

Accepted results

(both PT criteria)

7

0.99

0.14

0.94

AfterIC
statistical
evaluation

7

0.99

0.14

0.94

Intercomparison or Proficiency Test? (3)

2nd PT results for 239+24opu in spikecj c o a / fly asri

(ValueAnalys/ValuetAEA Ratio)

N

Mean

SD

Median

All results

24

0.80

0.22

0.83

All results
AfterIC

statistical
evaluation

24

0.80

0.22

0.83

Accepted results

(both PT criteria)

10

0.98

0.12

1.03

AfterIC
statistical
evaluation

9
Rejected value 0.70

1.01

0.07

1.03
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8.4 Presentation of the auditors, the audit process

RER project QA/QC in Nuclear
Analytical Techniques

Viewpoint of the auditors

Arguing with an auditor is like wrestling
with a pig in the mud ...

After a while you realise the pig enjoys it

If you always do what you always did
you will always get what you always got

a Objectives of QA/QC in a lab
a PR reports and the audits
B PT schemes
a Results

- Internal results - Management commitment
(sustainability - business focus)

- External results
- Outcome

m Recommendations
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The process approach of QA/QC

T
A
K
E
h
C
L
C
E

Experience
Management
Responsibility

Resource
Management

Measurement,
Improvement

Feedback s

f
a
c

Review

Objectives of QA/QC in a lab
QA is the tool, not the goal
a External reasons

- Service to the clients: less erroneous results

- Competitivity increases

- New customers

- Passport to enter bids, quotations, ...

-Accreditation? No objective - but outcome?

• Internal reasons
-Awareness

- More self-sustainability

- More efficiency

T
A
K
E
h

L
C
E
F
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The Progress report and Audits

• Not real auditors
- Missionaries, First aid

-Auditors

a Tool to monitor progress

m Tool to get things done

m Competition effect

m Pride, personal effect

m Tool to verify if the money
spent on equipment
training is well spent

The PT-scheme

No progress made? Spot check

Attitude should change: we should be
grateful for a bad result
- learn about your equipment/CRM

- learn about your method - training

Check statistical data
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Results - internal
Awareness: the tools are there
• Technical: QC/Analytical knowledge

improved a lot

• Managerial: Organisation - Items on
continuous improvement improved (NC)

• More business-oriented than technically?
• Without Management requirements the

technical can not work

• Tools are there:
• Documentation increased a lot, implemented
• QA/QC can be used as a training for new

people - less human dependent
• Knowledge about QS
• Self-confidence has increased
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Results - Internal
Self-sustainable? Culture not yet
H Next step:

• Quality as a way of life
• QC is not for the QA/QC it's something normal
• This culture change still is needed

* The system should work for you, you
should not work for the system -

• You need successes
• data on FWHM/resolution showing the need of

better environmental conditions
• Only then, self-sustainable system
• Request for extra audit/PTs

The project was FUN - Q(uality)
is FUN - A(ssurance) is the PAIN
m Management commitment - We assume

n Ass U Me
m QA/QC is a management of change

• creates resistance, it needs pain

• internally or externally

• external pressure was needed

• management

commitment is not

granted in all cases

• more involvement to

• keep deadlines
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Deciding to start with quality is
easy, living it is another story
• Difficulties people had

• Lack of time;

• Too much other work - other priorities;

• Lack of manpower

• No! Management commitment?
• What is in it for me?

Results - External

New customers:
• No (some yes) - no real competitive advantage

• It kept from loosing the ones that were there

• Most not accredited - period too short

Passport for piaying on the market: yes
• locally: no customers before

• national level: notified at government level

• internationally: passport for the EU

• selection criteria for authorities giving orders

• possibility for project funding

• recognition by NPP
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Results - External

• Credibility (e.g. water-analysis)

a Efficiency: difficult to say
- Cost of accreditation is easy
- Cost of non-quality?

• Accreditation - 2 years project
- 2 accredited before -1 during -1 will not
- 1 applied for accreditation, 8 in the future
- All have fixed plan!
- Successful? 6 of 13 are accreditable, 10 of

13 have most of the system in place

Results - Spin-offs

New equipment, new standards,
upgrading of lab (modern lab)
Recognition

• Reference labs on QA/QC
• Dissemination of info (30 courses/600 people)
• Presentation/Publications at conferences
• Consulting to other labs in institute
• Visits/recognition from authorities
• Part of European Network on QA in lab

Restructuring on institute level

Internal communication - redundancy?
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Problems we faced

• Lack of reference materials/standards
- geometry, different matrices

- software?

• Lack of back-up equipment

• Still some lack of proper knowledge of
QA/QC jargon

• Marketing
• The equipment, method, QA is there, where are

the customers?

• Different progress in different labs

What we learned out of it?
Feeling to help in something that "makes a

better world"

Network of auditors - knowledge
No internal problems in labs
Level of performance in EL) labs is not
that much different from these labs
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Further recommendations

B 2 years is period to achieve good results
H The project should not be changed much

- Clearer scoring system

- More exercises during workshops
- Internal auditworkshop, docs more up-front

- Importance of Al higher than PR

m Involved a lot of time/work
B The project was fun - but we also have to

work on our QA/QC - SOPs to keep
deadlines
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8.5 Presentation of auditors, progress reports

of Nuclear Analytical Techniques

REPORT EVALUATION

RER/2/004 QA and QC of Nuclear Analytical Techniques

PROGRESS REPORT EVALUATION

IAEA

Progress Report '0' (PR 0)
1999

Progress Report 'V (PR 1)
2000

Progress Report '2' (PR 2)
2000

Progress Report '3' (PR 3)
2001

To be received at

September 3,

January 14,

July 14,

January 13,
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RER/2/004 QA and QC of Nuclear Analytical Techniques

PROGRESS REPORT EVALUATION

CONTENTS OF PROGRESS
REPORTS

We learned many new languages and
scripts Thank you for your translation into
PnnlichEnglish

RER/2/004 QA and QC of Nuclear Analytical Techniques

PROGRESS REPORT EVALUATION

SIZE OF THE REPORTS

Hardcopy or via e-mail

Often with some translation

MINIMUM : 2 pages....

MAXIMUM : > 500 pages
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RER/2/004 QA and QC of Nuclear Analytical Techniques

PROGRESS REPORT EVALUATION

SOME OBSERVATIONS

• Interpretation of quality indicators

• " Irrelevant " evidence

• Multiple lab's within 1 participant

• Perception of value of
score

RER/2/004 QA and QC of Nuclear Analytical Techniques

PROGRESS REPORT EVALUATION

PROGRESS REPORT SCORE

• If you have understood what is required

• If you use a suitable approach to fulfill
the

requirements

•If an appropriate format is being applied

" If you are on the right way "

and
I/MII
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RER/2/004 QA and QC of Nuclear Analytical Techniques

PROGRESS REPORT EVALUATION

REVIEW PROCESS

TIME NEEDED: 2- 4 h (PR 0) - < 1 - 2 h
(PR 4)

2 REVIEWERS : OFTEN SEQUENTIAL
IAEA sometimes

SIMULTANEOUS

NO PROBLEMS WITH SCORING SYSTEM

NO DISAGREEMENTS BETWEEN

RER/2/004 QA and QC of Nuclear Analytical Techniques

PROGRESS REPORT EVALUATION

MEETING THE
DEADLINES

IN TIME TOO LATE NOT-

AT-ALL

PR3 4 9

PR4 1 10 2

TOO LATE = 1 week - » 1
month.UNACCEPTABLE m
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RER/2/004 QAandQC of Nuclear Analytical Techniques

PROGRESS REPORT EVALUATION

Number of
Participants

At start At end

25 50 75 100
Percentage of requirements fulfilled

RER/2/004 QA and QC of Nuclear Analytical Techniques

Number of PROGRESS REPORT EVALUATION

PR1

0 20
SCORE

60 80 100 %
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RER/2/004 QA and QC of Nuclear Analytical Techniques

PROGRESS REPORT EVALUATION

No. of PARTICIPANTS

0

PR 3

80 100

SCORE

RER/2/004 QAandQC of Nuclear Analytical Techniques

PROGRESS REPORT EVALUATION

Number of
Participants

At end

25 50 75 100
Percentage of requirements fulfilled
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RER/2/004 QA and QC of Nuclear Analytical Techniques

PROGRESS REPORT EVALUATION

Number of
Participants

At start At end

25 50 75 100
Percentage of requirements fulfilled

RER/2/004 QAandQC of Nuclear Analytical Techniques

PROGRESS REPORT EVALUATION

Accreditation
Level 1, QM, close to ISO requirements

Level 2, QA, first principles of QM

Level 3, QC, first principles of QA

• J Level 4, virtually no QC/QA

Schematic representation of effort required to reach the
minimum requirements of the identified levels of quality

practice
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RER/2/004 QA and QC of Nuclear Analytical Techniques

PROGRESS REPORT EVALUATION

Mean Score

100

80

60

40

20

PRO PR1 PR2 PR3 PR4

All participants

Low starter

High starter

June 1999f June 2000 June 2001

1st Audit

RER/2/004 QA and QC of Nuclear Analytical Techniques

PROGRESS REPORT EVALUATION

IMPROVEMENT IN SATISFYING THE
REVIEWERS PR0=> PR4

September
1999

September
2001
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RER/2/004 QA and QC of Nuclear Analytical Techniques

PROGRESS REPORT EVALUATION

80 -

70 • -

-

_
- -

-
i

1 2 3 4 5 6 7 8 9 10 11 12 13 14 IS 16 17 18 19 20 21 22 23 24 25 26 27

Quality Indicators

RER/2/004 QA and QC of Nuclear Analytical Techniques

PROGRESS REPORT EVALUATION

Improvements PRO
PR3

Largest: Control Charts etc. 1 1 % 71

Smallest: Internal Audits
Fulfillment PR3

34% => 45%

Highest: Performance checks etc. 94 %

Lowest: Internal Audits 45 %
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RER/2/004 QA and QC of Nuclear Analytical Techniques

PROGRESS REPORT EVALUATION

IMPROVEMENTS BETWEEN SUCCESSIVE
REPORTS

PR0=>

PR1 =>

PR2r=>

PR3=>

PR1

PR2

PR3

PR4

Control Charts

Quantified Criteria

Qualification of Personnel

RER/2/004 QA and QC of Nuclear Analytical Techniques

PROGRESS REPORT EVALUATION

RELATIVELY HIGH SCORES
SOURCES OF ERROR SAMPLE CUSTODY

PERF. CHECKS\ CODING
INTER<XOMPARI$QNS

CONTE

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

BLE OF
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RER/2/004 QA and QC of Nuclear Analytical Techniques

PROGRESS REPORT EVALUATION

REMAINING RELATIVELY LOW

80

70

40

30

20 •

10 •

-

—

s

\

—

"I
1 2 3 4 5 6 7 8 9 1 0 ^ f 12 13 14 15 16 17 18 19/20 21 22 23 24 25 23 27

* I Internal
Audits

Statistical Analysis

RER/2/004 QAandQC of Nuclear Analytical Techniques

PROGRESS REPORT EVALUATION

COMMENDATION TO ALL :

give HIGHEST PRIORITY

fora SOP "REPORTING in TIME"

AND MEET YOUR
DEADLINES !!!
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8.6 Presentation of the participants, summary

RER project QA/QC in Nuclear
Analytical Techniques

Viewpoint of the participants

Achievements
Scientific and Technical
i Quality Control and Method validation

i Equipment mgt - calibration + traceability

i Trackability - record keeping

i Performance check

i Productivity increase

i Uncertainty - Statistical treatment

i Accommodation and environmental factors

i Sample management
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Achievements
Organisational

n Non-conformance management
n Good reputation

• Transparent organisation
n Qualified personnel
• Harmonisation of labs
B Motivation (teamwork - social impact)
n To become member of EU

Achievements
Quality System

a Establishment of QS
- Quality manual + procedures
- Laboratory documents

a Application for accreditation
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Achievements: Technology
transfer - Economical benefit

m Assistance to other groups

B 28 courses to 500 people by 10
countries - 10 publications

m New customer
- 20 new, 200 k$ by 4 countries extra to

budget per year

B Accreditations:
-Two accredited -1 applied
- 7 countries will apply for accreditation

Problems

m Manpower
m Limited budget
• Management support
m Lack of equipment, standards
H Terms and language
m Reorganisation
• Fee for accreditation
B Conflicting workplanning
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Expectations
Internal and external

H Complete quality manual
• Feedback
• Accreditation
H More contracts/customers
• Follow-up mechanism
• More grants
• Training and teaching of staff
• Increase collaboration

Expectations
IAEA

• Additional PT test
• Additional auditing - Follow-up

mechanism
• Financial assistance for accreditation
a Network for QA/QC labs
H Training of auditors
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Recommendations
m Interpretation of quality indicators

m Less lectures

m More exercises in NATs

m More practical training e.g. internal
audits in labs

m More PTs

a More audit inspections

m Training of management

m Three year project
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9. INDIVIDUAL CONTRIBUTIONS

9.1 Balarus

QUALITY CONTROL AND QUALITY ASSURANCE OF NUCLEAR

ANALYTICAL TECHNIQUES

Yu.LBondar, V.N.Zabrotski

Laboratory of radiochemistry of soil
Institute of Radiobiology

National Academy of Sciences of Belarus

The participation of the laboratory in IAEA project RER2.004 in 1999-2001 provided a
good basement for its accreditation. In that report we present:

• The results of our work, which was done in accordance with ISO-17025;
• Our achievements and difficulties;
• Future plans and proposals to the Agency concerning future development of the

project.

1. Achievements
1.1. Documentation control.

Analysis of all available documents was carried out. The part of the general normative
documents was developed anew:

quality manual;

management commitment;

passport of the laboratory;

laboratory regulations;

master list (63 positions), etc.

One more group of the documents was systematised and renovated:
various instructions;
procedures of the radiochemical analyses;
safety instructions;
duty regulations of the employees.

1.2. Sample custody.
The system of registration of the samples from polluted areas was corrected, the system of

their coding was developed and introduced into practice. It allows to supervise passage of all
analytical stages of any sample.

1.3. Laboratory management.
The laboratory confirmed its right to deal with radioactive substances in accordance with

requirements established by state regulative documents. For that purpose:
- three new instructions were created;
- training of the personnel has been carried out in accordance with new "Norms

of radiation safety 2000";
- the examination of knowledge of these norms by the staff was carried out;
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- all employees have passed a medical examination;
- the instruments of the radiation control were examined;
- the cosmetic repair of the laboratory rooms has been carried out.
The responsibility of the staff of the laboratory was approved by new orders of director of

Institute. These orders are about:
person responsible for radiation safety;
order of reception of radioactive substances;
treatment of the radioactive waste.

As a result we received the new sanitary passport giving the right of work with
radioactive substances (H-3, C-14, S-35, P-32, Sr-90, Cs-134, Cs-137, Pb-210, Ra-226, Ra-228,
Th-232,
U-235, U-238, Np-237, Pu-238-241, Am-241, Am-243) in accordance with requirements of III
and II class.

1.4. Use of standards, reference materials, blanks etc.
Two batches of home-made reference materials were prepared. They are soil samples of

different agrochemical nature taken from the Chernobyl zone (one - sand-podzolic soil, and
another-peat soil). The concentrations of Sr-90, Pu-238, Pu-239+Pu-240, Pu-241, Am-241, U-
234, U-235, U-238, Th-228, Th-230, Th-232, Ra-226 in these samples were determined. The
analyses were performed in the nuclear centre SCK-CEN (Mol, Belgium). In the case of Sr-90
the relative standard deviation corresponds 16-19%.

Two kinds of sample preparation were used in analysis of these materials:
(a) complete dissolution of the sample in microwave oven;
(b) mineral acid digestion.
According to the data obtained in the case of peat soil the amount of Pu, Am and Sr-90

measurable in leached samples corresponds only about 60% of quantity of these radionuclides
measurable after full dissolution of the samples. We compared the results obtained for two
different kinds of sample pre-treatment using F-test and Student-distribution and founded that
they statistically differ from each other. These data should be taken into account in analysing of
content of radionuclides in soil samples using leaching of the soil rather than full dissolution of
the sample. In the case of sand-podzolic soil the results of Sr-90 analysis doesn't depend on the
kind of the sample pre-treatment.

It should be noted that we tried to determine the Pu-240/Pu-239 atomic ratio using the
ICP MS method after preliminary U/Pu separation. We founded that for the peat soil this ratio
equals 0,40 with 5% relative standard deviation. This value closes to the literature data.

Two reference materials were received by our laboratory from the Agency during the
project. They are: "Radionuclides in Irish sea sediment" - IAEA-135 and " Radionuclides in soil"
- IAEA-326. The reference materials mentioned will be used to validate the radioanalytical
procedures.
1.5. Internal Audits.

The first steps in implementation of Internal Audits in laboratory practice were carried out.

They were devoted to checking the logbooks and protocol, which are usually filled by the

collaborators in performing the tests and analyses.

1.6. Trackability of operations.
The forms of records providing the trackability of operations, and links between sample

registration forms, sample codes and final reports were established. We decided that the most
simple and reliable way is to register all that is happening in the laboratory.
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1.7. Use of control charts for the critical variables and environmental factors.

We suppose that one of possible ways to solve that problem is to register the values of

critical technical variables and environmental factors during the radiochemical analyses of reference

materials. Unfortunately we don't have any experimental data.

1.8. Uncertainty budget.
We have substantial progress as for the estimation of uncertainty budget. Two years ago we
didn't make any such estimation. Now we do it in routine measurements and it's easy because we
have appropriate personal computer program.
1.9.Status of traceability.
In spite of the fact that due to the financial reasons we are not able to buy commercially available
standard solutions we do all our best to increase the traceability of our results. To do it we find a
possibility to receive a small volume of free standard solutions (Sr-90, Pu, tritium) from different
organisations and then compare the results of their analyses. We also borrow the certified
standards to make sure that calibration is good.
1.10. Method validation.

The results of the second proficiency test showed that the procedure of Pu determination in

the soil is not perfect because of low chemical recovery (2-57%). This is why we are interested to

find the reasons of such unpredictable behaviour of Pu. At first we are testing the procedure of

microprecipitation of NdF3. After we'll be sure that Pu coprecipitates with NdF3 almost completely

we could test the stage of Pu sorption by anion-exchange columns and after that we'd check the

stage of Pu elution.

1.11. Performance checks of equipment, chemicals etc.
The logbooks of performance checks of alpha- and gamma-spectrometer are implemented

into the laboratory practice.
Achievements of laboratory in the project may be illustrated by valuing of our progress

reports:
Progress report 1 70 from 108 (65%)
Progress report 2 77 from 108 (71%)
Progress report 3 84 from 108 (78%)
Progress report 4 87 from 108 (81%).

2. Scientific personnel
Two young employees graduating from the Chemical faculty of Belarus state university

joined the laboratory staff last year. They have passed all forms of instructing and had an
opportunity of year training on methods of the radiochemical analysis. The results of their work
were heard on the meeting of the Scientific council of Institute. Nowadays they have begun
original scientific work. One of young employee prepares the thesis for award of a scientific
degree of Ph.D.

The leading scientific worker V.Zabrotski had the training course in the Department of
low-level measurements of nuclear research centre SCK-CEN (Mol, Belgium). The training was
devoted to analysis of a- and /3-emitting radionuclides in environmental samples. The content of
radionuclides of Sr-90, Pu-23 8-241, Am-241, U and Th in two batches of home-made reference
materials depending on the kind of pre-treatment of the of samples were determined.
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3. Activity
The scientific activity of laboratory is characterised by the following quantitative

parameters:

Years

1999
2000
2001

Contracts
fundamental
researches

2
2
1

applied
researches

6
6

3 (one under
examination)

international
activity

1
1

1 (after 2001)

Reports

7
8

The participation of laboratory in the regional project of IAEA has woken additional
interest of the official persons of the Republic to our work. For last two years the laboratory have
been visited by Vice-President of the National Academy of sciences of Belarus; Deputy of the
Minister of public health services of Belarus; Main radiologist of the Republic.

In 2001 the activity of the laboratory was checked by the commission which included
representatives of sanitary supervision; State Committee of Industrial and Atomic Inspection;
Ministry of Labour. The licence on the work with radioactive substances was received as the
result of this inspection.

In 1999-2000 our laboratory took part in two additional professional tests, organised by
IAEA:

"Evaluation of methods for 90Sr measurement in a mineral matrix";
239T 241, 241"Proficiency test for Pu, Pu, Am measurement in a mineral matrix".

In the first test 2 results from 8 informed satisfied to accuracy and precision criteria of
selection. In the second case 6 results of 8 informed were recognised as satisfactory.

4. Future plans
4.1. To continue researches of behaviour of man-made radionuclides (Cs-137, Sr-90, Pu-

238, 239, 240, 241, Am-241) in soils contaminated after Chernobyl accident.
4.2. The guidelines levels for drinking water in the "Norms radiation safety-2000" of

Republic Belarus are established:
gross a-activity < 0,1 Bq/L; gross jS-activity < 1,0 Bq/L.
Further analyses are required for some alpha and beta-emitters only if the guidelines

levels are exceeded. In connection with this we suppose to develop a complex procedures of
determination of radionuclides of Ra, U, Th, Pb in drinking water.

4.3. To develop a technique of the control of tritium consumption by the personnel. To
carry out the analysis of tritium in urine on a contract basis.

4.4. To realize:
monitoring of tritium in hydrosphere of the Republic;
monitoring Pu-241 in Chernobyl zone.
4.5. To perform the accreditation of our laboratory. We prepared practically all for it apart

from the certification of the liquid scintillation counter TRI-CARB. After the second audit our
director has decided to allocate financing for these purposes - it is a good example of the benefit
of audit.

4.6. Calibration. According to the recommendations of our auditors we plan to perform
full calibration of gamma-spectrometry system using primary standards. Immediately after such

- 8 0 -



calibration we want to make characterisation the internal home-made standards for their regular
use in the work. Next stage is determination of control limits using the results of not less than 20
measurements of home-made standards.

4.7. (a) To develop the scheduler of internal audit of the laboratory for 2 years period to
cover all issues of quality control established by Guide 17025.

(b) To organize special meetings of the laboratory staff for discussions of results of
internal audit.

4.8. To check the traceability of results of gamma-spectrometry analysis and
radiochemical determination of Sr-90 through performing the analysis of reference materials
IAEA-135 and IAEA-326.

4.9. Dissemination of the principles of QA/QC through the lectures in the Institute of
radiobiology NAS and Belarus state university.

5. Proposals
5.1. The necessity of determination of radionuclides in the samples possessing density

and geometry different than that of measurement standards frequently arises in gamma-
spectrometry measurements (coal fly ash, sediment). It is expensive and frequently impossible to
have a set of the measurement standards with various density and geometrical parameters for
these purposes. Therefore we consider desirable for the Agency to develop or disseminate the
common program of determination of correction factors for samples with various density and
geometrical parameters.

5.2. We also propose to increase the quantity of standard samples, which are delivered for
the proficiency tests. After ending of the proficiency tests it would be possible to use the rest of
these standard samples in the laboratory activity. It is important for the laboratories with limited
financial resources.
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9.2 Croatia

ACHIEVEMENTS AND EXPERIENCE IN LABORATORY FOR LOW
LEVEL MEASUREMENTS, RUDJER BOSKOVIC INSTITUTE,

CROATIA, DURING THE IAEA QA/QC PROGRAM *

B. Obelic, N. Horvatincic, I. Krajcar Bronic
Rudjer Boskovic Institute, Zagreb, Croatia

Internal code: IRB-ZEF-2001/36

1. Scope and aim
In this summary we explain our motivation for joining the IAEA Program on Quality Assurance

and Quality Control in Nuclear Analytical Techniques, the situation in the Laboratory before joining the
program, and achievements during this 2-year program. We also describe our experience and difficulties
with implementation of the quality system in the Laboratory, as well as with the quality system at the
Rudjer Boskovic Institute. Finally, we present our plans for future.

2. Motivation
Laboratory for Low Level Measurements (LNA) has been measuring 14C since 1968 and 3H since

1976 by applying gas (CH4) proportional counting techniques. Although since the beginning we were not

involved in any quality assurance program, in the Laboratory we developed a "good laboratory practice"
that has included control of most of the parameters now termed as Technical requirements in the Quality
management system.

We are the only laboratory in Croatia capable of measuring low natural activities of I4C and 3H,
and our intention was to obtain accreditation for these activities. However, we were not able to fulfill all
the formal/administrative requirements of the State Office for Normization and Calibration. At that time
IAEA started this QA/QC program and we decided to join it. The purpose was to learn as much as
possible about quality assurance and quality control, quality management in general, and to prepare
ourselves also in formal/administrative part (Management requirements), with the final aim to implement
the quality system in the Laboratory in order to be able to apply for accreditation or certification for low-
level i4C and 3H measurement on the national level.

3. LNA before QA/QC
As mentioned above, in LNA we practiced most of procedures of technical requirements of the

QA/QC system and management. Technical procedures have been developed in the Laboratory by the
laboratory staff, following the principles of methods available in literature, and also following the
experience of the staff from visits to other similar laboratories. All methods have been validated, many

* Paper presented at Final Workshop on Data
Interpretation and Achievement, RER/2/004 Quality
Control and Quality Assurance of Nuclear
Techniques, IAEA, Vienna, 5.9.-7.9.2001.
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preventive and corrective actions defined, as well as maintenance of the equipment. Preparation lines,
proportional counters, gas reservoirs and valves were made at the Institute, in our workshops. Electronic
equipment was bought and put together to measuring systems in the Laboratory. Measuring procedures,
ensuring control of all relevant environmental parameters, were developed, influence of the atmospheric
pressure on background count rate was established and taken into account, systems have been optimized
to obtain best figure of merit, control of gas purity was established and performed without breaks until
now.

Sample identification was developed at the beginning and followed up to now. Logbooks for
sample preparation and measurements have been opened and they remained in use until we recently
replaced them by forms as suggested during inspection visits within this IAEA project. Computer
program was developed in early seventies for HC age calculations, and later for tritium calculation from
raw measured data. Uncertainty budget was included, and calculations were checked/validated by
different independent calculations. The program was developed and improved as the computer systems
changed. Database has been also developed in the early days of the laboratory activities, and it was
developed and improved as the number of samples was increasing and requirements for searching
changed. Principles of storage of raw data, calculated results and data base were developed, so that
laboratory is now able to search through all results ever obtained in the laboratory, and through raw data
since 1970. Original outputs containing raw measured counts and all other relevant data have been stored
in files year by year, and also listings/printouts of final results only have been stored according to the
sample number, or to the measuring data, or to the series name. Electronic versions of all data have also
been saved since 1988.

Sample and reference standard storage has been established, and chemicals were stored according
to safety rules of the Institute. Since the beginning we used original reference material obtained from
NBS (NIST) or IAEA.

Since most of our efforts was put into improvement and development of technical procedures and
to maintain all the systems at highest technical and technological level, much less attention has been paid
to documentation of all procedures, and especially to documentation of management
activities/requirements. In the period 1990-1995 large staff changes happened in the Laboratory: a senior
scientist, two technicians and technical assistant left, and two new persons (scientific assistant and
technician) came into the Laboratory. We noticed a need for written technical procedures, and a lot of
effort was put into preparation of the Laboratory Manual, issued by the Laboratory in 1994, which was
almost the only written document at the beginning of this IAEA QA/QC program.

Communication with customers from various scientific and research fields, as well as
requirements of the journal RADIOCARBON, forced us to prepare a form for sample submission, containing
all data about the sample, the sampling procedure, its storage before submission, as well as data about the
submitter. This form is now essentially the same as before with some changes in its layout.
Correspondence with customers has been always kept in separated files, and a kind of standard letter for
result submission was developed.

Laboratory took part in all international 14C and 3H intercomparison exercises since 1975: we
measured the received samples, sent back the results, and after that evaluated our results in terms of
deviations from the median values. Some corrective actions were performed when we noticed systematic
bias.

All published literature of our laboratory, as well as interesting papers of other authors, has been
stored in a way that we can relatively easy and fast find what is needed. For our literature a special
database has been designed and maintained up to now.

We may conclude this section stating that elements of the quality management system have been
implicitly implemented in the Laboratory before our joining to IAEA QA/QC project, especially the
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technical requirements were developed. However, most of documentation was missing, especially those
concerning the organization of the Laboratory and explicit statements about the mission of the
Laboratory and our efforts to perform all measurement activities in accordance with the highest quality
standards.

4. Achievements during QA/QC program

During this program the whole laboratory became aware of the need of the quality system
implementation. We received also a support from the General manager of the Institute, which later
became formalized and some actions have started at the level of the Institute. The Committee for
Normization and Accreditation of Laboratories at the Institute level was formed, and the task of Quality
Manager of the Institute, which was ceased during the last ten years, has been again revitalized.

In the Laboratory we decided to prepare a Quality Assurance Manual that conforms with ISO
17025 requirements. Our first step was to replace the existing forms or documents with the new ones that
are prepared/written according to principles of the Quality System. Therefore, logbooks for sample
preparation and sample measurements were replaced with folders containing specially designed forms.

The existing Laboratory Manual was divided into smaller sections renamed to SOP documents,
which were carefully checked and corrected. Parts of the equipment were marked according to marks
from the corresponding SOPs.

Finally, we prepared a basic document Quality Assurance Manual (QAM) containing Master list
of all documents that form a complete QAM. We divided documents to several types, and named them
accordingly, with codes and numbers:

L. General part - basic documents (Doc.xx) - 7 documents

[j SOP and working instructions (SOP xx) - 18 documents

Z Forms (Form xx) - 11 forms

L] Equipment maintenance log books (Log xx) - 12 forms

!!' Action plans (Plan xx) — 2 forms
•~ Computer program and database descriptions (Opis xx) - 3 documents
:J Control charts (Chart xx) - 2 charts

• Equipment list (Equip.xx) - 3 lists
C Method validation (Valid.xx) - 3 documents with enclosures

u Personnel data (Pers.xx) - a file for each laboratory staff member

All these documents were drafted, some of them have been improved, and we are continuously
improving them to meet all the requirements of ISO 17025.

The main document, entitled Quality Assurance Manual, contains references to all other
documents, as well as the Master List of all enclosures mentioned above. It follows ISO 17025 chapters,
indicated by paragraph numbers. Basic documents refer to the organizational structure of the Laboratory
and quality implementation policy. SOP (Standard Operating Procedures) documents refer to each step in
the measurement activities, and procedures are described in detail in the form of working instructions.
Forms are self-explanatory, and all the data about samples can be found on them. Equipment
maintenance logbooks are kept at each equipment. Database description files contain all information
about the sample coding system and other parameters stored in PC memory. Control charts are prepared
for control of count rates of (inactive and active) standards for both I4C and 3H, since these are the only
relevant parameters that reflect the whole procedure with the sample. Equipment list files contain list of
separate equipment with personal authorizations, list of chemicals, and list of reference standards.
Method validation files contain description of method validation, list of publications and intercomparison
data. Action plan files contain data on the work in progress, deadlines, holiday plan, business trip plan,
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etc. Personnel qualification files contain copies of diploma, scientific promotions, evidence of seminar or
training course attendance, knowledge of foreign languages, computer languages, and other certificates.
A complete list of all publications of the Laboratory staff (former and present) is also part of the QAM.

According to evaluation of Progress Reports (Table 1.), our Laboratory showed continuous
improvement in implementation of quality assurance and quality control system. Inspection reports
(Table 2.) also show slight improvement. We note much better score for Technical requirements (75.8%)
than for Management requirements (45.4%).

We took part in two proficiency tests organized by IAEA within this Project, both for 3H and 14C
measurements. Results are presented in Table 3.
Table 1. Evaluation of Progress Reports.

Progress Rep.
No.

0

1

2

3

Date

23.1.2000.

11.4.2000.

24.8.2000.

25.4.2001.

Layout
scored/maximum

44/52

44/52

50/52

50/52

Quality indicators
scored/maximum

53/108

62/108

88/108

94/108

Table 2. Inspection Reports.
Insp. Rep. No.

1 Total

2 Total:
Management:
Technical:

Date

15.2.2000.

29.5.2001.

Score

319/630

378/625
143/315
235/310

Percentage

51.0%

60.0%
45.4%
75.8%

Table 3. Proficiency tests.
PTNo.

PT1

PT2

Date

19.05.2000

23.07.2001

Analysis
I4C
3H
14C
3H

u-score

0.81

0.82

2.23

0.78

z-score

0.09

0.51

0.43

0.57

Comment

passed

passed

passed

passed

At the ERPA Regional Congress on Radiation Protection in Central Europe, Dubrovnik (Croatia),
May 20-25, 2001 during the session dedicated to General aspects of radiation protection, we described
our participation in the IAEA QA/QC Program by the oral presentation entitled:

B.Obelic: Improving of quality control and quality assurance in 14C and 3H laboratory; Participation in the
IAEA model project.

Within the Regular Programme of Technical co-operation for 2001-2002 Nuclear Spectroscopy
Techniques and Ion Beam Analysis in Environmental and Industrial Applications (CRO/2/002) we got in
June 2001 the Quantulus 1220 ultra low-level liquid scintillation counter. Since several proposals were
launched from Croatia, and financial means were limited, it was decided to send an IAEA commission to
all institutions that participated in competition. The mission was held from 3 to 6 July 2000 (auditors:
Dmitri Miklush, Country Officer of Europe Section, Victor Levin, head of Applied Radiation Biology
and Radiotherapy Section and Donald Mingay, IAEA expert). The above mentioned TC project received
the best review among all six proposals submitted by Croatia, which is also the result of implementation
of quality system in the Laboratory and existing documentation we started to create during the
participation in the IAEA QA/QC Program.
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5. Problems and difficulties
Language and definitions from ISO 17025 and other documents are sometimes misleading,

especially for people inexperienced in quality system. Many terms are still not well defined in Croatian
language (recently we got the information that translation of the ISO 17025 document is in course by the
State Institute for Normization and Accreditation) and sometimes we did not know what was the meaning
of a certain term used. In the first period of our participation to the IAEA project we even did not have a
clear idea about how the Quality Assurance Manual should look like. After a certain time, especially
after the IAEA audits (inspection visits) we became aware of the main idea of quality assurance system,
of the way of writing documentation and especially of the fact that the most obvious things should be
recorded and documented, which is essential from the point of view of newcomers to the Laboratory.

Our Laboratory is part of the Institute, whose founder is the Ministry of Science and Technology
of the Republic of Croatia. Internal rules at the Institute conform to the laws of state institutions. We are
obliged to follow the Institute rules concerning purchasing of equipment and supplies, safeguarding,
waste disposal, radiation safety and staff control, definition of responsibilities, general job/position
requirements, and similar procedures. Also budgetary decisions are mostly made by Ministry of Science.
Laboratory leader/manager has only limited responsibilities when spending of the received budget.

Organization of Laboratory and job definitions, definitions of responsibilities and authorizations
is not a simple task. It is not always possible to divide strictly the tasks within the personnel, because we
are a small group (5 persons: 4 scientists and 1 technician) in which "all of us are doing everything,
however not everybody is doing everything!" It means that most of routine work is done by the
technician, but the scientific staff should often replace her because of her absence or engagement on an
other procedure. We had neither written (documented) tasks of responsible persons for a certain
equipment/procedures nor the list of persons authorized for certain procedures, although it was implicitly
known who can and may operate certain equipment. The small number of staff members makes difficult
the strict division into "Technical manager", "Quality manager" besides the "Chief manager". This is
especially connected to the organization of internal audits, where it is quite impossible to define who is
who in the internal audit commission.

Specific problem concerning quality system implementation at the Institute was the non-existence
of the Quality Manager. After we had started the action of implementation of the quality system at the
Institute, it turned out that a person designated to be the Institute Quality Manager existed (his function
was mainly connected with the operation of the neighboring Nuclear Power Plant Krsko), but his
function has not been operational since the war in early 90-ties. The new management showed a great
interest to implementation of the quality system at the Institute, so the Quality Manager was appointed
again. The Committee for Normization and Accreditation of Laboratories on the Institute level was
formed in Dec 2000. The task of the Committee is to propose measures at the Institute level, which
should increase the quality of the results from various laboratories performing analysis for customers.
One of the first tasks is to define the tasks of the Institute Quality Manager and his responsibilities.

Preparation of Quality Assurance Manual and enclosed files, as well as completion of different
external documents, was quite a time-consuming work and besides the other tasks we have in the
Laboratory it was not always easy to follow the timetable given within the IAEA project on QC/QA.
However, a short existence of QAM has justified the time and effort spent for its preparation.
Standardized forms and logbooks helped in data collection in a unique way. SOPs helped recently in
training of a new staff member.

Up to now we did not notice the increase of demands for our analyses as direct result of
introducing the quality system, but we are conscious that it is only the question of time when our
customers will become aware of the need of the quality system. We expect our customers will in future
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ask for a formal accreditation of our Laboratory to be sure that we are able to perform measurements
according to their needs and requirements and according to some of internationally accepted standards.

6. Plans for future
For future we plan to complete the Quality Assurance Manual files in a form required by ISO

17025 document, and to prepare all other necessary documents containing all required data. We will
obtain new Management Commitment from the new management. We will complete tasks of quality
manager, both at the level of Laboratory and at the level of the Rudjer Boskovic Institute. We will,
together with the designated Quality Manager, encourage other Laboratories to join the Quality
Assurance and Quality Control program at the Institute, and we will offer them our help in preparation of
their quality assurance manuals and respective enclosed documents. In that sense, we will help in
installation of a formal structure of quality assurance, management and control at the Institute.

Technical procedures, which are covered by SOPs in a present Quality Assurance Manual,
concern 14C and 3H measurements by the proportional counter technique. Since this year we obtained
Liquid Scintillation Counter (LSC) Quantulus, and the introduction of a new preparation technique
(benzene synthesis) is now in course, we intend to prepare the necessary documents also for sample
preparation and measurements by Quantulus LSC.

In future we also intend to apply for accreditation at the national level. However, this procedure
does not depend only on the level of quality system achieved in the Laboratory, but also on the amount of
the future contracts and agreements, because the costs of the accreditation procedure are high comparing
to our normal incomes in the Laboratory.

We would appreciate some follow-up activities organized by IAEA, e.g, additional proficiency
tests and inspection audits.
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9.3 Hungary

ACHIEVEMENTS AND EXPERIENCES IN THE
"TC REGIONAL PROJECT ON QUALITY CONTROL AND QUALITY ASSURANCE

FOR NUCLEAR ANALYTICAL TECHNIQUES RER/2/004"
OBTAINED IN THE FIELDS OF RADIONUCLIDE AND TRACE ELEMENT

ANALYSIS

N. Vajda, Zs. Molnar, D. Bodizs, M. Balla
Radiochemical Laboratory of the Institute of Nuclear Techniques,

Budapest University of Technology and Economics, H-1521, Hungary
Lab code in the project: RER/2/004/HUN

Abstract

The Radiochemical Laboratory participated in the 2-year-long TC Project on Quality Control and
Quality Assurance for Nuclear Analytical Techniques RER/2/004 organized by the IAEA during
the period June 1999 and September 2001. Motivations, major goals of participitation in the
project, core stones of implementation of the project, establishing the quality system,
improvements fulfilling both technical and management requirements as well as major
achievements for future activities of the laboratory with respect to technical and financial
conditions are discussed in detail.

Introduction, motivations

The Radiochemical Laboratory (RL) has a staff of seven members, four of them having scientific
degrees in radiochemistry, physics, geology and archaeology, respectively and three members are
trained laboratory technicians. Major fields of analytical activities involve alpha, beta and
gamma spectrometries, neutron activation analysis and X-ray fluorescence analysis. Besides
training provided for under- and postgraduate students analytical services are also provided for
customers of Hungarian and foreign companies and institutes.
A list of our major customers and the services given for them is shown below:

Customer Analytical Service
Paks Nuclear Power Plant+ Analysis of radionuclides in primary coolant, fuel
Hungarian Atomic Energy failure detection;
Commission
Paks Nuclear Power Plant+ Analysis of radionuclides in radioactive wastes,
European Commission/PECO correlation studies;
Project
Cooperation with various institutes Analysis of radionuclides in the environment;
Hebrew University Jerusalem+ NAA of archaeological funds, provenance studies.
Various museums

Annually about 100 samples have been analysed for radionuclides and further 200-300 samples
have been tested for trace elements.

Both in training and analytical services there is an increasing need for QA/QC. At the beginning
of the project our institute was already accredited in the fields of education and as producer of



nuclear measuring systems according to the corresponding ISO standards, but the RL had no
accreditation. The objectives of the laboratory within this project were

I. the development of the quality system,
II. the accreditation of the RL by the National Accreditation Body according to the

relevant standard (in 1999 it was ISO 45001, from 2002 it will be ISO 17025);

in order to achieve better reputation, to have better chances in applying for
projects/contracts/technical and financial support to maintain the RL.

Achievements during project duration

Background
Before starting the project we had a preliminary version of the Quality Manual (QM) without any
attachments, standard operating procedures (SOP) and working instructions (PrF=procedure and
instruction form) were not available, the organizational structure of the laboratory was not
adequate for developing a quality system (personnel working together belonged to different
units), the working conditions in the laboratory were poor (no reconstruction in the institute for
about 25 years), only basic requirements of QC were fulfilled e.g. control charts - without action
levels - existed, the lab participated occasionally in intercomparisons etc.

1st project year
At the beginning of the project our efforts were concentrated on improvement of the laboratory
conditions, changing the organizational chart with the help of the management of the institute
and fulfill the technical requirements by defining the parameters and make-up a list of documents
to be controlled.
Major achievements:

I. Reconstruction of the laboratory including painting the walls, replacing the fume
hoods, changing the floor, purchasing cupboards and a fridge for sample storage,
discarding unidentified objects;

II. The new hierarchical organization of the institute is adequate to the requirements of
QA, it was approved by the management;

ITI. Control charts were established for each measuring system;
IV. List of basic documents was prepared, documents were standardized.

2nd project year
The revised version of the Quality Manual conform with the ISO 9001 requirements has been
prepared gradually and accepted by the whole laboratory staff as the basis of the quality system.
Standard operation procedures covering all major analytical activities and working instructions
for describing the general operation of the laboratory have been written and implemented in the
laboratory practise. A list of the new SOPs and PIFs is given below:

SOPsfor general procedures:
1. SOP of Preparation of SOPs
2. SOP for Weighing with Electronic Balance
3. SOP for Validation of Pipettes
4. PIF for Sample Receiving, Storage
SOPsfor Use of Equipment:
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1. SOP for Alpha spectrometry
2. SOP for LSC Measurements
3. SOP for Gamma Spectrometry
4. SOP for X-ray Spectrometry
SOPsfor Evaluation of Data (Uncertainty Calculations)
1. SOP for Evaluation of Alpha Spectra
2. SOP for Sr-90 Determination by LSC
3. SOP for Evaluation of Gamma Spectra
4. SOP for Neutron Activation Analysis
SOPsfor analytical procedures:
1. Determination of gamma emitting radionuclides in the primary coolant of nuclear
reactors using gamma spectrometry
2. Determination of gamma emitting radionuclides in radioactive wastes of nuclear reactors
using gamma spectrometry
3. Determination of plutonium and americium nuclides in soil and sediment samples
4. Neutron activation analysis of geological samples
5. Neutron activation analysis of archaeological potteries
6. Combined procedure for determination of 210Pb and 210Po using crown ether
7. Determination of strontium radionuclides in the primary coolant of nuclear reactor
8. Determination of uranium, transuranium, strontium, nickel, iodine and technetium
radionuclides in radioactive wastes
9. Determination of gamma emitting radionuclides in the environment

The following attachments of the QM have been prepared:
1. Organizational structure of the institute
2. Annual plan for internal audit of the RL
3. Job descriptions
4. List of measuring and testing equipment
5. List of regularly calibrated instruments and standards
6. List of accredited analytical procedures
7. Analysis request form
8. ListofSOPs
9. Reporting forms
10. List documents to be controlled
11. List of modifications of the QM

Performance indicators

In course of the project, five progress reports have been written. According to the evaluation of
the reports a continuous improvement could be observed.

Table 1. Evaluation of Progress Reports
Report No. Date

0
1

31.8.1999.
2.2.2000.

Layout
score/maximum
43/52
45/52

Quality indicators
score/maximum
29/108
35/108
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2 14.7.2000. 52/52 50/108
3 1.3.2001.
4 31.8.2001.

During the project two audit inspections were carried out by the inspectors of the IAEA that
revealed the significant improvement in QA/QC.

Table 2. Evaluations according to the Audit Inspections
Inspection No. Date Score/Maximum Percentage
1 3.3.2000. 381/650 59%
2 1.6.2001. 513/610 84%

The laboratory took part in two proficiency tests organized by the AQCS group of the IAEA
Laboratory at Seibersdorf.

Table 3. Results of the Proficiency Tests
Test No. (year) Analyte/matrix Evaluation by statistical tests
1st PT (2000) gamma emitters in soil 6 results passed

gamma emitters in solution 3 results passed
3 results failed

Sr-90 1 result passed
Pu-238 4 results passed
Pu-239,240 4 results passed
Am-241 4 results passed

2nd PT (2001) gamma emitters in fly ash 4 results passed
gamma emitters in solution 4 results passed
Sr-90 3 results passed

1 result failed
Pu-239,240 4 results passed

3 results failed
Am-241 1 result passed

6 results failed

Proficiency tests were highly appreciated because they helped reveal reasons for failures. (E.g.:
Evaluation of results showed that leaching is not sufficient technique to solubilize refractory
radionuclides.)

Conclusions, future plans

The RER/2/004/ project was extremely useful to support the laboratory in the efforts to establish
a quality system by providing detailed information about theoretical and practical aspects of
QA/QC, about the procedures how to develop the quality system, how to prepare the QM and the
SOPs, how to fulfill the managerial and the technical requirements. Proficiency tests and the
audit inspections were especially useful to control the analytical results as well as the
laboratory's overall performance.

Establishing the QA/QC system in the laboratory will give us better chances for signing service
agreements/research contracts, applying for national and also international projects. Because of
the lack of accreditation our laboratory has recently lost one tender for environmental
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measurements. In the future accreditation will be the prerequisite of high-level analytical
activities.

By far our laboratory has not been accredited, but at the beginning of 2002 we are going to apply
for the license at the Hungarian Accreditation Body. The preparedness of the laboratory -
according to the 84% performance indicator - seems to be sufficient for applying for
accreditation. Meanwhile, we are going to revise our QM according to the new standard of ISO
17025.

We should appreciate the further help of the Agency by extension of the present project by one
year. An additional audit inspection and a proficiency test are highly welcome to support the
participating laboratories in achieving self-sustainability.
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9.4 Estonia

IMPLEMENTATION OF QUALITY ASSUARANCE AND QUALITY CONTROL IN
THE NUCLEAR ANALYTICAL LABORATORY OF THE ESTONIAN RADIATION
PROTECTION CENTRE

KOOP, T., JAKOBSON, E.,
Estonian Radiation Protection Centre,
Tallinn,
Estonia

Abstract

The analytical laboratory of the Estonian Radiation Protection Centre is in the process of implementing the system
of Quality Assurance (QA) and Quality Control (QC) in the framework of the IAEA TC Project RER/2/004/
"QA/QC of Nuclear Analytical Techniques". The draft Quality Manual with annexes has been prepared accordingly
to the ISO 17025 Guide, documents and other printed material delivered on the seminars of the project. The
laboratory supply has been supplemented with necessary equipment for guaranteeing of quality. Proficiency testing
included to the project has been performed successfully.

1. INTRODUCTION
The environmental research laboratory of the regulatory authority, the Estonian

Radiation Protection Centre (ERPC) is equipped with gamma-spectrometer, alpha-spectrometer
and with liquid scintillation counter. The laboratory was originally established by the Estonian
Meteorological and Hydrological Institute in 1994, and was joined to the ERPC in 1996. In 1997
the laboratory was equipped with necessary supplies for preparing of samples. Personal of the
laboratory has consisted of 3 specialists included the head of laboratory since 1996.

ERPC has responsibility for environmental radiation monitoring according to the
Radiation Act [1]. The number and origin of samples analysed by the laboratory has increased
during last years remarkably. Beside the environmental samples radioactive waste, foodstuffs,
building materials, some raw materials etc. are analysed in the laboratory at present.

Though the problems of quality assurance rose in 1997, the accreditation of the laboratory become
actual in 1999 after approval of the Environmental Monitoring Act [2] which fixed requirement of
accreditation of laboratories responsible for environmental monitoring.
Gamma-spectrometry is the main method for analysing of radioisotopes in environmental samples as well
as in foodstuffs and building materials. This is why the laboratory of the ERPC planned to prepare the
use of this method for accreditation.

Up to 1999 the requirements of the ISO 17025 [3] were not introduced and there was no
correspondingly trained personnel in ERPC. Experience for preparing of the Quality Manual (QM) was
missing as well.

The laboratory of the ERPC was included to the IAEA TC Project "QA/QC of Nuclear Analytical
Techniques" in June 1999. Two specialist from ERPC have been trained correspondingly in the
framework of the above mentioned project

2. PROGRESS OF THE ERPC LABORATORY IN CONNECTION WITH THE IAEA PROJECT
RER 2/004/ (during the period from June 1999 to September 2001)

Systematic establishment of a Quality Assurance System (QAS) in accordance to the requirements
of ISO 17025 was started practically from the zero point after the first seminar organized in framework
of the project. ISO 17025 Guide, documents and other material delivered on the seminars became to the
main guidelines.

For introduction of QAS and accreditation of the laboratory was planned to:
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1. concentrate to QA of the gamma-spectrometric method and to the process of accreditation
2. prepare the documentation relevant for QA and necessary for accreditation

o relatively small QM approximately 40 pages
o annexes to the QM

personnel
information concerning equipment
methods used
information about calibration of equipment
procedures, instructions
archives, registers
different forms
customers
complains
corrective measures;

3. correct the laboratory activity if needed
4. supplement of the laboratory equipment in accordance to requirements of QA

The draft QM for the laboratory of ERPC is practically ready. The draft QM is based on the
requirements of ISO 17025 and remarks and recommendations of the IAEA experts were considered.

The draft QM for ERPC laboratory consist of the following items:
o quality politics
o structure of the quality system
o structure and management
o system of the document control
o complaints and their management
o audits
o management of reviews
o corrective action
o purchasing of services and supplies
o review of requests, contracts
o sub-contracting
o personnel
o accommodation and environmental conditions
o methods: gamma-spectrometry
o equipment
o calibration of equipment
o measurement traceability
o handling of samples
o archives and registers
o reviews and certificates

Organisational position, subordination and order for signing of documents are fixed.
Introduced are:

o system for receiving, identification and storage of samples
o order of registering and storage of measurement results
o register of certificates issued
o archive of clients
o register of complaints
o order of equipment calibration
o plan of internal audit and audit personnel
o plan of corrective actions
o data base for personnel an for education and training
o data base for equipment and there calibration

The final version of the QM is planned to bring to refer to the Estonian Accreditation Centre
before the end of 2001.
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It was foreseen in the project to carry out audits of participating laboratories by the experts of
IAEA in addition to the seminars and proficiency testing.

The first audit of the IAEA experts took place in February 2000. The main deficiencies,
recommendations and consequences were noted in the final report of audit [4]. The second audit was
organised in July 2001. Both audits were important while indicated to the insufficient items in QAS.

Internal audit has an important role in guaranteeing the QA of the laboratory. The seminar on
Internal Audit was organised according to the Project RER 2/004 in May 2001. Two persons from ERPC
participated in the mentioned seminar and they are able to carry out internal audit of the laboratory in the
accepted way.

In connection to the preparation of ERPC laboratory for the accreditation two problems, which can
be appear in some other small countries, were identified as follows:

1. it may be difficult to staff competent personnel for accreditation of the specific sphere as the
nuclear analytical techniques is;

2. the lack of specialists able to provide the service for maintenance and repair of nuclear
analytical techniques may occur.

In conclusion we would like to emphasize, that our participation in the IAEA TC Project
RER/2/004 gave an important impulse to the development of the Quality Assurance System and for
starting the accreditation process of the ERPC laboratory. It has allowed us to obtain the necessary
knowledge for establishment of QA/QC system in the laboratory.
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9.5 Latvia

LATVIAN EXPERIENCE OF "REGIONAL PROJECT ON QUALITY
CONTROL AND QUALITY ASSURANCE FOR NUCLEAR ANALYTICAL

TECHNIQUES" (Rer/2/004)

Anita Skujina, M.Sc,
Head of the Laboratory Section
Radiation Safety Centre,
Riga, Latvia.

I would like to start the evaluation of "Regional Project on Quality Control and Quality
Assurance for Nuclear Analytical Techniques" with summer 1999. The participant from Latvia
was Lielriga Regional Environmental Board, Radiological group of the Ecological Laboratory.
The staff was 1 full-time chemist and 1 part-time radiologist. We worked with 3 methods and
detected 3 radionuclids in various environmental samples - grass, soil, sediment, wood, fish,
water and fucus. The annual number of analyses was about 220 and there were 3 customers for
our work. The Radiological group was accredited according to the standard LVS EN 45001.

When the "Regional Project on Quality control and Quality Assurance for Nuclear
Analytical Techniques" started, the situation in our laboratory could be characterised as
following:

o A very big enthusiasm for the possibility to take part in this project;
o Lack of proper knowledge;
o Worry if we shall manage with the project.

The picture of the real situation we got only after the 1st audit which was in January ,
2000. This audit pointed out that the quality system of radiological group and actually the whole
Ecological laboratory is very far from good laboratory practice. By the way, there is a very big
lack of high qualified experts in Latvia (this is a compliment to the project experts).

The 1st audit pointed out so many problems, that we had difficulties to decide what could
be the works of the 1st line and what can be done later. Thus we decided to work in two main
directions:

1. creation of documents
2. organisation of the laboratory

While creating documents, we have done:
1. creation of procedures and instructions with the main idea of

improvement of tracebility;
decrease of possibility to mistake;
full filling of standard.

2. creation of work sheets, work books, different tables, calculation examples with the main
idea:

to make easy our work;
to improve tracebility.

3. approval and issue of the documents;
4. saving of the documents as hard copies and electronic version (hard disk, floppies)
5. tried to work according to the written.

All together 16 various procedures and 17 instructions were created - the history is depicted in
table1 1.
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Year
1999
2000
2001

Together

Number of procedures
0
8
8
16

Number of instructions
0
10
7
17

List of the instructions can be found in the table1 2.
Table ] 2. List of the instructions.

N°
1.

2.

3.

4.

5.

6.

7.

8.

9.

Instructions
Instruction for nonconformance
management
Instruction for complaints
management

Instruction for method validation
for determination of tritium
Instruction for method validation
for determination of Strontium-90
Instruction for samples registration

Instruction for control of solid
substances (weighting method)

Instruction for quality control
liquid chemicals (density method)
Instruction for testing of heating
systems
Instruction for the pretreatment of
the environmentel samples

N°
10.

11.

12.

13.

14.

15.

16.

17.

Instructions
Instruction for testing of pipets

Instruction for Calibration of Counting
systems by using Tritium standard
solution
Instruction for requirements of samples
using in radiochemical analyses
Instruction for order of documentation
and actualisation of quality manual
Instruction for calibration of counting
systems Rn-222 detection in water
samples
Instruction for calibration of counting
systems by using Sr-90 standard solution

Instruction for coding of failes

Instruction for work with personal
computer

List of the procedures can be found in table ' 3.
Table ' 3. List of the procedures.
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N°
1.

2.

3.

4.

5.

6.

7.

8.

Procedure
Procedure for complaints
management
Procedure for quality control of
chemicals
Procedure for testing of volumetric
devices
Procedure for testing of volumetric
pipets
Issuing, authorization, circulation,
storage and exchange procedure of
documents
Procedure for internal audit

Procedure for identification,
storage and liquidation of samples
of testing
Procedure for purchasing and
registration of chemicals

N°
9.

10.

11.

12.

13.

14.

15.

16.

Procedure
Procedure for training of personal

Procedure for nonconformance
management
Procedure for method validation

Procedure for corrective action

Procedure for preventive action

Procedure for coding systems of
documents and files
Procedure of work with personal
computer

Procedure for calibration of counting
systems

Along with this following things we have organised:
l.the purchase, reception and storage of reagents
2.quality control of substances
3. the purchase, reception and storage of glassware
4.control of standard solutions and certified materials
5.computerised processing of the results

6. SAVING OF THE MEASUREMENT RESULTS AS HARD COPIES, IN HARD DISK, IN

FLOPPIES.

Much of work was done for improvement of used methods; two new methods were
introduced which improved detection of Sr-90 and Cs-137 in sea water.

WHILE WORKING WE MET SEVERAL DIFFICULTIES THAT INFLUENCED OUR

WORK IN A GREAT EXTENT. ONE OF THE BIGGEST PROBLEMS WAS

INSUFFICIENT KNOWLEDGE OF ENGLISH LANGUAGE. THIS PROBLEM WAS

DEEPENED BY LACK OF SPECIAL KNOWLEDGE ON SPECIFIC ITEMS. THIS WAS

WELL SEEN WHEN WRITING POCEDURES, ESPECIALLY IN CASES IF WE HAD TO

WRITE PROCEDURES BEFORE LECTURES.

Sometimes the approval of the new document was a difficulty as the requirements of ISO
17025 are not yet compolsury and up-to-date in the other part of the Ecological laboratory.
Sometimes it was quite important as the fulifilling of the procedures or instructions needed active
participation of the leadership of the laboratory.

Curtainly it should be mentioned that lack of the time is one of the biggest problems,
probably not only of our laboratory.

The benefits of the project could be set as follows:
1. the big amount of acquired knowlegde and materials;
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2. setting in order things in the laboratory according to ISO 17025.
3. introduction with fantastic people- both experts and project participants.

The ideas suggested for the next project:
1. much earlier 1 st audit;
2. the reports of different stages should be addressed and sent directly to experts and

back directly from experts to the laboratory. After that expert informs IAEA about
the current situation. This could save a lot of time and the co-opreation is much more
effective.

I started my presentation with year 1999, but the situation has changed a lot. Now the
laboratory is included in the Ministry of Environmental Protection and Regional Development of
the Republic of Latvia as a part of Radiation Safety center. It is a separate section. What are the
benefits of the new situation? We are going to obtain new location at the middle of October this
year, new equipment. The amount of the work will be bigger; the character of the work will
change. Along with this the staff will increase up to 7 persons. The new situation will make us to
prepare a new quality manual. Due to all of the mention we are going to have another
accreditation, which I hope will take place in the middle of the next year.
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9.6 Poland

LABORATORY OF NUCLEAR ANALYTICAL TECHNIQUES, WARSAW,

POLAND - ACHIEVEMENTS AND EXPERIENCE WITH IAEA PROJECT ON QA/QC IN

NUCLEAR ANALYTICAL TECHNIQUES RER/2/004

Halina Polkowska-Motrenko and Wojciech Starosta, Institute of Nuclear Chemistry and

Technology, 03-195 Warszawa, Dorodna 16, POLAND

1. INTRODUCTION

Laboratory of Nuclear Analytical Techniques (LNAT) was created two years ago on the basis

of three scientific groups existing in the Institute. The main reasons for this decision were to

combine resources and efforts into one modern laboratory, which could apply for accreditation in

the nearest future and meet requirements and needs of polish customers. It is worth mentioning

that the laboratory possesses a qualified laboratory staff (Ph.D. M.Sc. and technicians) and most

of the instruments necessary for performing the analyses in the areas selected for accreditation:

- gamma-ray spectrometry;

instrumental neutron activation analysis;

mass spectrometry of stable isotopes.

However, the several drawbacks existed also. A part of the laboratory rooms needed urgent

renovation. Replacement of some old instruments by modern ones should also be foreseen in the

nearest future.

In general, quality policy in the laboratory was not organized as a system, although some

elements of quality assurance existed. Some of them were in the form not adequate to

requirements of the ISO 17025 standard. In addition, knowledge of the quality ISO 17025

standard among laboratory personnel was rather poor and unsatisfactory. At that moment, the

possibility of taking participation in the IAEA project on QA/QC was a great chance for LNAT

to establish a quality system (QS) much quickly.

2. ACHIEVEMENTS DURING THE PROJECT

2.1. Development of quality system

From the very beginning the Laboratory of Nuclear Analytical Techniques was involved in

the IAEA TC Regional Project on Quality Control and Quality Assurance for Nuclear Analytical

Techniques. The participation in this project has been very fruitful for the development of the QS

-100



in our laboratory and in fact has accelerated its implementation. First of all, two persons from the

laboratory (quality manager and technical manager) participated in several intense trainings on

different aspects of quality system. This knowledge was further disseminated to the laboratory

staff by series of internal training seminars. Eight seminars took place during two years, only in

one case a lecture was given by invited person.

The laboratory has got also valuable support from the Agency in the form of external audits

by qualified experts. The ranking of all aspects of laboratory activities according to the ISO

17025 standard helped us in evaluation of overall progress reached on the way to implementing

of the QS. The auditors' comments, particularly in general findings and general conclusions,

were helpful in elaboration of the action plans. Besides of the direct discussion with auditors on

different aspects of laboratory activities, it helped laboratory staff to be more motivated and

dedicated towards establishing of the QS in the Laboratory.

The overall estimation of progress made during one and the half of the year is as follows:

1. on the basis of progress reports: from the near zero level at the very beginning (the

first progress report -5 points score) up to score of 69 at the third progress report,

2. on the basis of audit results: from 23 % after the first audit to the total score of 53 %

of maximum available at the second audit.

The main achievements in the field of approaching the Quality System are listed below.

First of all, works on preparation of the Quality Manual have been done. The work was

divided into three parts:

1. The first part - Quality Assurance Guidelines, i.e. general system of quality

assurance procedures, which were written by the Quality Manager. This part of the

Quality Manual was discussed with the laboratory staff and is now roughly ready. It

contains the quality policy statements and 43 other documents.

2. The second part of the Quality Manual containing SOPs was written by Quality

Manager. This part is still under preparation. Most of the SOPs have been already

completed (18 SOPs), only some of them are still under discussion.

3. Third part of the Quality Manual containing 23 work instructions has been

elaborated by the staff of the Laboratory. Most of these procedures have been

already implemented into analytical practice in the Laboratory.

4. Six forms have been elaborated and implemented into analytical practice in the

Laboratory.
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A lot of new rules, e.g. concerning registration of reagents, spectrometric standards,

standard calibration weights, and CRMs are also introduced into practice and appropriate

registers are prepared and applied.

Dealing with liquid nitrogen is standardized and registered. LOG-Books for main

equipment are also implemented.

Some works on the implementation of control charts for evaluation of work of gamma ray

spectrometers were done. Data on background, FWHM and efficiency are being collected in a

routine way. Some results showed a necessity of the temperature stabilization in the

spectrometric rooms (Fig. 1) and, consequently, two spectrometric rooms in the NAA Laboratory

were equipped with the air-condition devices. We expect to install them in all the rooms with

gamma-ray spectrometers.

The Laboratory has bought new equipment, which was recognized as necessary for

improvement of quality of work. These are for example new analytical balances with set of

standard calibrated weights and gamma spectrometric standards, new PC with CD-RW recorder

for archiving computer data. For this purpose the internal network has been also created.

2.2. Proficiency tests

Laboratory participated in two proficiency tests on determination of gamma radioactive

isotopes content in solution and solid samples organized by the IAEA for the project. The results

shows a progress in analytical competency: we failed in the case of one radionuclide (60Co) for

both samples during the first PT, but we have passed for all results in the case of second PT with

a quite good score.

2.3. Improving environmental conditions

The other field of work was connected with the necessary complete renovation of the 16

rooms of the Laboratory (participation in this programme made possible to get some extra funds

for this purpose from the Institute). The renovated Lab is organized according ISO 17025

requirements e.g. sample reception room, room for CRMs storage, place for samples storage

have been established. As it has been mentioned above two spectrometric rooms are already

equipped with air condition devices. The thermographs and hygrometers enabling temperature

and humidity monitoring have been also installed.

2.4. Other achievements

102-



Recently, the Laboratory has become a member of the POLLAB (the organization of the

Polish Testing Laboratories under the auspices of Polish Accreditation Body). Due to this

fact Lab has very good access to all new documents etc., also can exchange experiences with

the other Polish testing laboratories developing QS. This membership enables also to be a

member of the EUROLAB, similar organization at the European level. Laboratory takes

part in works carried out by the POLLAB by participation in training courses, meetings

and discussions, by presentation of the Laboratory works, etc.

The NAA Laboratory has now two new clients, i.e. Polish State Mint and a sewage

treatment plant. Both of them stated that existence of quality system in the Laboratory was a

decisive factor for starting that collaboration. The sum of contracts was not high; anyway it is a

step forward.

3. PLANS FOR THE FUTURE

We have to elaborate still some SOPs and forms. Also a lot of work on improving

environmental condition has to be done, e.g. air-conditioning of all spectrometric rooms, limiting

access to all laboratory rooms. Although all this work is a time-consuming and needs a lot of

manpower, it must be also done. Besides the other tasks we have in the Laboratory, we expect

that implementation of the QS will be completed in 2002 and we intend to apply then for

accreditation. For this reason we have to find new customers and contracts, which, we believe,

will be much easier after QS implementation. The last task is also of great importance, because

the cost of accreditation is quite high.

4. CONCLUSIONS

We appreciate very much the participation in the IAEA project on QA/QC in nuclear

analytical techniques. As it has been shown above, the participation has been fruitful considering

every aspect of development and implementation of quality system. From the point of view of

our final goal, which is accreditation, the follow-up mechanism would be very important. We

would be very grateful for additional support from the Agency, especially by additional audit

inspection in one year. We believe that such audit will help us to achieve the final goal much

faster.

Figure 1. Control charts for a FWHM of well-type detector and temperature in spectrometric
room.
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1. Introduction

1.1 Motivation and aim of participation in the IAEA Project

The National Institute for Physics and Engineering "Horia Hulubei"

(IFIN-HH) decided in the late 1990s to start applying Nuclear Techniques in

economy and social life on a routine scale, as one of its mission objectives in the

years ahead; reaching this goal implied achieving first-rate analytical performances

and complying with the QA/ QC requirements, as detailed in the international

Standard ISO / IEC 17025.

The IAEA Project appeared in 1999 as the best opportunity and tool for

our specialists to become familiar with the Std. 17025 requirements and begin to

implement them in their current activity, thus further enabling them to apply for

accreditation according to the international criteria.

Consequently, several working groups joined in the IAEA RER 2/004

Project. They included : the group in the QA Department, 2 groups in the Life

Sciences Dept. that were involved in the y- and (3- ray analysis of environmental

samples, 2 groups in the Nuclear Applied Physics Dept. involved in environmental

and neutron activation analysis, 3 groups in the Radioisotope Production Dept.

(RPDept.) involved in the preparation of calibration standards, metrology of

ionizing radiation, and neutron activation analysis, and 2 groups dealing with X-RF

analysis in the Experimental Physics and Nuclear Applied Physics Depts.

All of these working groups had customers expecting valid, credible results

of them.

During the Project evolution some changes occurred: the Dept. for

Standardization, Metrology and Quality Control (DSMQC) joined the Project a half

year later, while three sub- groups, namely the RPDept. sub-group dealing with

neutron activation and the sub- groups dealing with the X-RF technique dropped out

after one year.

Finally, 8 working groups in 5 Departments, only 6 groups of which
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included people directly involved in analytical work, participated in the Project until

its end in September 2001.

1.2 The QA System before participation in the IAEA Project

The QA activity at IFIN-HH began as the Institute had to work with the Canadian team that

were putting the Cernavoda Nuclear Power Plant into operation 16 years ago; the Canadian QA/

QC Standards and rules were the first guides to the elaboration of QA documents.

Code: ROM
Page: 3/12
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In time the QA Department developed a QA System which mainly covered such fields as

design, execution of products (nuclear equipment and methods), some services in the nuclear field

(radio-isotope production for medicine, radioactive standard production and calibration, gamma -

ray defectoscopy for industry), and operation of nuclear facilities (VVR-S Reactor, Van de Graaf

Tandem

and U-120 Cyclotron accelerators); the goal was to see that the laboratories or groups in different

departments that were involved in the above types of work, as well as the Dept. for

Standardization, Metrology and Quality Control (DSMC), meet the requirements and criteria of

the international Standard ISO 9001.

The QA System based on a QA Policy and strategy comprising 10 objectives (listed in Progress

Report no. 0) and the QA Manual were approved by the National Commission for Nuclear Activity

Control (CNCAN). Since 1998 three Laboratories in three Departments (only two of which were later

to take part in the IAEA Project} began adapting their documentation to the Standard ISO 45001

criteria in order to secure a CNCAN 'notification.'

The QA Manual of IFIN-HH before the IAEA QA/QC Project comprised as main Chapters:

Management, Execution and Confirmation activities, Audit, Corrective actions, Documents and

Quality records.

Only some of the analytical Laboratories that joined the IAEA Project in

1999 were prepared to improve their QAS and QA procedure set according to the
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Standard ISO / IEC 17025, while others -

previously mainly involved in basic research- started the QA activity from

scratch.

2. Achievements during participation in the IAEA Project

2.1 Overview of results from Progress Reports, Audit Inspections and Proficiency Tests

IFIN-HH took part in all of the actions scheduled by IAEA, that is: we

prepared and sent to IAEA the 5 required Progress Reports, participated in the 2

Proficiency Tests in 2000 and 2001, and in the IAEA Workshops and received two

Audit Inspection visits from IAEA in February 2000 and June 2001. Besides, with

help from the IAEA and the Romanian Ministry of Research and Education, we

organized and hosted in Bucharest the international Workshop on Internal Auditing

in May 2001.

The evolution of IFIN-HH in the course of the project was reflected in the Experts' Reports

based on the results described in the IFIN-HH Progress Reports numbers: 0 - 4 and on the Audit

findings during the Inspection visits. A summary of the scores we got for the 5 Reports is given

below:
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Table 1 - Progress Reports ( Maximum score: 108 )

No. 0

Score

76

(%)

70.4

No. 1

Score

81

(%)

75.0

No. 2

Score

83

(%)

76.9

No. 3

Score

93

(%)

86.1

No. 4

Score

93

(%)

86.1

The scores we got for the PR 'layout' were maximum (100%) in every
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case.

The total scores obtained during the Audit visits are below summarized

Table 2 - Audit Inspection Reports
First Audit Inspection { February 2000 }

Quality
indicators

Management
requirements

Technical
requirements

Score

51(38%)

147 (67 %)

Max .
score

135

220

Global result: 56 %

Second Audit Inspection { June 2001 }
Quality
indicators

Management
requirements

Technical
requirements

Score

79 (51)

160(73%)

Max.
score

155

220

Global result: 64%

Comments: The scores we got for PRs no. 0-4 and from the Audit Inspections correctly

indicate our status and the progress we made in the QA field, that is: the existence of a QA

System was acknowledged, as well as our continuous efforts to develop the QAS and meet the

ISO /IEC Standard 17025 requirements, but our shortcomings and weak points were also

outlined.

The IAEA experts' recommendations were a true guide to improving our activity, updating

/ revising the extant QA Procedures and elaborating general, unitary QA Procedures that all of

the participating working groups subsequently put into practice.

The IAEA experts provided highly professional, pertinent, useful advice, proving a deep

understanding of the situation and indicating the best ways to improve it.

Proficiency Tests
In the first Proficiency test organized by IAEA all the analytical groups

(labeled 2-4) dealing with [3-and y-ray analysis measured the samples (spiked soil

and solution) sent by IAEA in May 2000;

the results are summarized in Table 3 (subgroups 2.3 and 4.2 are made up of

the same people):
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Table 3 - Results of PT 1
Working group

2.1 (radiochem. + p-ray

analyses)

2.2 (y- ray analysis of env.samp.)

2.3. & 4.2 (y -ray analysis of
env.
samples + NA*)

3.1 & 3.2 (y - ray analysis)

3.3 (y- ray analysis of environ,
samples and NA)
4.1 (NA)

Sample type

Soil & solution

Soil & solution

Soil & solution

Soil & solution

Soil & solution

Soil & solution

Radionuclides

90 Sr

57 '60Co,65Zn,134 '137Cs,241Am

57 '60Co,65Zn,134-137Cs,24 'Am

57 '60Co ;
65Zn,134 '137Cs,241Am

"•6 0Co,6 5Zn,1 3 4 '1 3 7Cs,2 4 'Am

5 7 '6 0Co J
6 5Zn, I 3 4 ' l 3 7Cs !

2 4 1Am

No. of passed
results

/Total results
4 / 4 (100%)

8/12 (67%)

9 /12 (75 %)

9/12 (75%)

5 /12 (42 %)

6 /12 (50 %)

* NA - Neutron Activation analysis

Comments: The method employed for preparing the calibration standards was described in

the Groups' reports; in the case of the y-ray spectrometric analysis the prepared calibration

standards were similar with the samples and suitable for the usual vertical geometry of the Ge

detector.

The working group dealing only with the NA analysis of the reactor- or

accelerator- activated samples does not use volume calibration standards; one of the

reasons is that the HP Ge detector is

horizontally positioned. Consequently, adequate sample supports and

analysis conditions had therefore to be designed and made within a very short time

in order to measure the IAEA volume samples; this might account for the group 4.1

results.

The results obtained in the second Proficiency test (June-July 2001) are shown in Table 4:
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Table 4 - Results of PT 2
Working group

2.1 (radiochem.+ P-ray analyses)

2.2 (y- ray analysis )

2.3. & 4.2 (y -ray analysis + NA)

3.1 & 3.2 (y - ray analysis)

4.1 (NA)

Sample type

Soil & solution

Soil & solution

Soil & solution

Soil & solution

Soil & solution

Radionuclides

54Mn,65Zn,88Y,241Am, l52Eu

54Mn,65Zn,88Y,24!Am, 152Eu

54Mn,65Zn,88Y,24IAm, 152Eu

54Mn,65Zn,88Y,24'Arn,152Eu

No. of passed
results

/Total results
-

3/9 (33 %)

3 / 9 (33 %)

1/9 (11 %)

1/9 (11 %)

Comments :

a/ The subgroup 2.1. could not take part in the proficiency test since the specialist in analysis

of 90Sr was left for AIEA - to the Seibersdorf Laboratory - as a fellow.

"HORIA HULUBEI" NATIONAL INSTITUTE FOR PHYSICS AND NUCLEAR ENGINEERING
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b/ The z -scores of the groups 3.1-3.2 and 4.1 are biased by similar numerical values of the

same sign in the energy range of the 152Eu radionuclide gamma-rays. Since the mentioned

groups employed the same calibration standards prepared in the Dept. for Radioisotope

Production (RPDept.) using a primary calibrated solution containing 152Eu and 241Am, it seems

possible that the activity value of original l52Eu solution (known since one year) modified in

time. At present, a verification of the original solution activity is underway.

c/ The other two groups obtained better results since they used their own

older calibration standards

for soil and solution.

2.2 Achievements in the QA - field

The Quality Management System (QMS) was updated according to a new

conception, by which the tests, calibration and material analysis -as activity topics of

the analytical laboratories- are added to the list of activity types; the Standard ISO

/IEC 17025 was added to the list of reference documents as the basic international

standard for the new types of activities.

The present QMS, which reflects the IFIN-HH quality policy and strategy

according to the Director Commitment, is flexible, as one may notice in Fig. 1; a
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new modular QA documentary System was established as a five-tiered triangle

scheme: the IFIN-HH General QA Manual is placed at the top; the general System

procedures, common to all Institute activity types, take up the second line from the

top; General Quality Manuals specific to the various activity fields: design,

execution of products and services, operation of the nuclear facilities and analytical

laboratories form the third tier; the system procedures (PS) specific to each of the

above mentioned fields are in fourth position from the top; the fifth, last row

comprises working procedures, control, and instructions.

At present: The General Q Manual, as well as the design and execution Manuals have been

revised. The Q Manual for analytical laboratories, the content of which is entirely based on the

Standard ISO 17025), is in progress, but many QA Procedures have been revised or newly

elaborated.

2.3 Effects on the QA — Management
IFIN-HH's participation in the Project and the personal visits and discussions with the IAEA

Auditors, as well as the experience of holding the Internal Auditing Workshop in Bucharest were

extremely useful; the QA General Manager and other Directors became aware of the Project

importance, took into consideration the Auditors' recommendations and decided some

organizational improvements based on the suggestions of the technical Officer and of the Head

of the QA Department. The communication with the QA Management obviously became easier.

"HORIA HULUBEI" NATIONAL INSTITUTE FOR PHYSICS AND NUCLEAR
ENGINEERING

IFIN-HH Bucharest, P.O.B MG-6, R-76900 ROMANIA

2.4 Scientific visits and fellowships

The IAEA Project Leadership approved the request of IFIN-HH

concerning some scientific visits and fellowship stages in European accredited

Laboratories involved in working fields envisaged by the IAEA Project. Two

scientific visits of two weeks in the fields of radiochemical analysis and y-ray

spectrometry in the IAEA accredited Laboratories and 1 month training fellowship

in the accredited Laboratory for Neutron Analysis at the Reactor Institute 'IRI TU
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Delft' from Netherlands took place

The information and experience our specialists have got during the three training stages

definitely helped them to increase their professional expertise.

2.5 General considerations on the advantages of participation in the IAEA Project
Other main benefits we got by participation in the IAEA Project, apart of those already

mentioned,

that deserve to be pointed out are the following :

• external benefit - it helped us learn about the requirements of the international Standard ISO/

IEC 17025 and how to implement them; our laboratories were thus given an opportunity to

advance on the road to a common European market together with similar Institutes in other East

and Central European countries participating in the IAEA Project 'RER 2/004' ;

• internal benefits :

• modernization /updating of the QA System by taking into consideration the testing,

calibration and analytical laboratories as a distinct working field, according to the Std. ISO / IEC

17025;

• revision of the assembly of general, working and control QA Procedures (QAP) in all working

groups and completion by elaboration of new QAP according to the Std. ISO 17025 aiming to

realize an unitary QA mode of tackling, presenting / describing similar activities in different

groups;

• improvement of the QA System organization in order to increase its

efficiency by the decision of the QA Management to establish new 'QA

responsible' positions in every working group and /Department and by creation of

the Commission for Internal Audit, members of which took part in the international

Internal Auditing Workshop held in Bucharest in May 2001.

• dissemination through 6 seminars organized by the Technical Officer and

the Project Director of the principles and concepts of the QA System in analytical

works, in the spirit of the Std. 17025 ;

• the various aspects of the relationship with customers and the problem of non-conformances

were better, more deeply, considered.

"HORIA HULUBEI" NATIONAL INSTITUTE FOR PHYSICS AND NUCLEAR ENGINEERING
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• two working groups: the Dept. for Standardization, Metrology and Quality Control and the

sub-group 4.1 submitted on September 3, 2001 their project proposals to the 'INFRAS'

Program* for getting accreditation from the Romanian authorized body RENAR**. Both

proposals got good scores (>90 points) entirely based on their experience got in the IAEA RER

2/004 'QA/QC...Project.

However, as the funds are very reduced the final list of the projects that will be funded (max. 50

000$ till March 2003/ per project) is not known. The decision of the Ministry of Research is still

waited for.

3. Problems and difficulties

During the Project we were faced with a lot of difficulties, which unfortunately prevented us
from getting better results and adapting more rapidly to the requirements of the Standard ISO
17025.

A persistent external difficulty stems from the lack of funds that kept the participants from
giving the necessary time and attention to their Project tasks.

An internal trouble occurred in 2000 when the then Head of the QA Department made a
critical mistake by considering that the already employed Standard ISO 45001 covered all the
conditions and requirements of the Standard ISO/IEC 17025.

As a consequence of that misinterpretation, most participants had to suspend their activity,
against their will to go on working under the Project and despite the sustained efforts of the
Technical Officer, helped by the Project Director and the deputy of the QA Dept., to prove the
QA Dept. Head was wrong. (That was the reason for the delay in sending PR 2 and why PRs 3
and 4 were also delayed). The trouble ended in April 2001 when the Head of the QA Dept. left
the country and his deputy became the new QA Dept. Head.

4. Future prospects

The future objectives of the QA Department and QA Management consist of

putting into practice the recommendations of the last IAEA Audit team the first of

which is to create a total, self-perpetuating QA System that will 'bring under control

the internal audit, management review, and quality control'.

The objective of each working group is to secure accreditation from the
Romanian body - RENAR.

* INFRAS (abbrev. for 'Quality Infrastructure1) is one of 12 programs making up the National
Program for Research, Development & Innovation the Romanian Ministry of Research and Education
launched in July as the main way to fund basic and applied research. INFRAS aims at creating and
developing the QA infrastructure in Romania under the supervision and control of RENAR - the
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Romanian Association for Accreditation - the official body qualified / acknowledged by the Romanian
Government.
**RENAR is a full member of ILAC and of EA since 2000; by the end of 2002 RENAR will finish

signing
the six Mutual Acknowledgment Protocols with the Accreditation bodies of the other EA countries.

"HORIA HULUBEI" NATIONAL INSTITUTE FOR PHYSICS AND NUCLEAR ENGINEERING
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5. Conclusions

DEFINITELY, THE IAEA RER 2/ 004 PROJECT -BY ITS WELL CONCEIVED

PROGRAM BASED ON PROGRESS REPORTS, SCHEDULED AUDIT INSPECTIONS,

AND PROFICIENCY TESTS, AND BY THE HIGH PROFESSIONAL EXPERTISE OF

THE PROFESSORS AND AUDITORS- WAS THE BEST WAY TO PRACTICALLY MAKE

US 'FEEL' AND REALIZE WHAT IT MEANT MEETING THE REQUIREMENTS OF A

QA SYSTEM AS IT IS CONCEIVED AND ACCEPTED ON AN INTERNATIONAL

LEVEL

IN PRINCIPLE, THE WORKING TEAMS THAT TOOK PART IN THE IAEA PROJECT

CAN FURTHER MANAGE THEIR WAY TO ACCREDITATION WITHIN THE FRAME

OF THE IFIN-HH QAS AND BY FOLLOWING THE IAEA EXPERTS'

RECOMMENDATIONS. ACCREDITATION IS THE MAIN OBJECTIVE IN THE

FUTURE NOT ONLY BECAUSE OUR CUSTOMERS NOW KNOW ABOUT THE

INTERNATIONAL CRITERIA AND REQUIRE THAT RESULTS BE CONSISTENT

WITH THEM, BUT ALSO BECAUSE IT IS THE ONLY WAY TO USE OUR EXPERTISE

TO THE INTEREST OF SOCIETY AND OBTAIN FUNDING.

6. Proposals / recommendations for improving the Project

IN PRINCIPLE, THE TEAMS THAT TOOK PART IN THE IAEA PROJECT CAN

FURTHER MANAGE THEIR WAY TO ACCREDITATION WITHIN THE FRAME OF

THE IFIN-HH QAS AND BY FOLLOWING THE IAEA EXPERTS'

RECOMMEND A TIONS.

AT THE END OF THE IAEA RER 2/004 PROJECT WE CONSIDER. HOWEVER,

THAT SOME IMPROVEMENTS IN THE PROJECT PROGRAM COULD INCREASE

ITS EFFICIENCY, AS THERE ARE SO MANY FACTORS THAT SHOULD BE

HARMONIZED IN ORDER TO SUCCESSFULLY IMPLEMENT THE ENTIRE QA

SYSTEM ACCORDING TO THE STANDARD ISO / IEC 17025 REQUIREMENTS AND

MAKE IT WORK EFFECTIVELY; THERE ARE BOTH 'OBJECTIVE' FACTORS (E.G.,
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DIFFICULTIES IN FINDING NECESSARY FINANCIAL RESOURCES), AS WELL AS

'SUBJECTIVE' FACTORS (FOR INSTANCE -THE MENTALITY OF THE WORKING

ENVIRONMENT, TEAM MEMBER MOTIVATIONS, ETC.) THAT MAY HINDER A

RAPID IMPLEMENTATION OF THE QAS AND/ OR THE ACCREDITATION

PROCESS.

SO, WE PROPOSE THE FOLLOWING:

1. A longer duration of the Project (in our case, we propose an extension of the RER 2 /004

Project) in order to include:

6.1. a longer duration of the Project {including an extension of the RER 2 /004 Project} in order

to include:

- a/ an additional Workshop the topics of which include 'details on 'method validation' for each

type

of nuclear analytical technique, making it possible to get more information (by practical

examples)

about statistical evaluation and a correct evaluation of the overall uncertainty budget;

- b/ an additional Audit inspection; we propose that the team includes a local representative;

- c/ a short training course for the Management.

"HORIA HULUBEI" NATIONAL INSTITUTE FOR PHYSICS AND NUCLEAR ENGINEERING

IFIN-HH Bucharest, P.O.B MG-6, R-76900 ROMANIA

Comments: participation of the Institute Management in a training course would assure the

best

swiftest results through all the stages of the QAS implementation and/ or improvement (!).

6.2. Further Agency support for securing accreditation, meaning :

a. financial support for the IAEA expert coming to cooperate with the national

accreditation body;

b. financial support for the additional Audit inspection after approximately 1 year;

c. providing 'Reference Materials';

d. finding a way to create 'laboratory networks'.
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3. Actions designed for improving the Quality structure in the Member States' institutes

by:

a. training Auditors;

b. supporting the establishment of national QA/ QC networks;

c. QA/QC for Calibration laboratories;

d. training of the Laboratories for improving their public relations skills.

Project Director Technical Officer
Technical Director of IFIN-HH of the Rom - subProject

Ion Vata Dr. Em. Cincu
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'HORIA HULUBEI" NATIONAL INSTITUTE FOR PHYSICS AND NUCLEAR
ENGINEERING

IFIN-HH Bucharest, P.O.B. MG-6, R-76900 ROMANIA
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9.8 Seibersdorf, IAEA Laboratories, Chemistry Unit

SUMMARY REPORT OF THE NAAL PARTICIPATION IN THE REGIONAL TC
PROJECT RER/2/004

1. BACKGROUND INFORMATION

The Chemistry Unit of the Agency's Laboratories Seibersdorf has long been addressing
issues of quality assurance and quality control; mainly through the preparation and
characterization of the IAEA AQCS reference materials and the organization of world-wide
laboratory intercomparisons. As early as 1994, the Unit had prepared the first draft of its quality
manual, which was supported with a number of written procedures and forms. However, at this
time early stage the system was still far from meeting the requirements of a formal quality
system.

At the end of 1995, the Agency's Laboratories Seibersdorf, together with their
counterparts in the Programmatic Divisions in Vienna, agreed to introduce a comprehensive
quality assurance system for all their measurements, products and services. The ISO 9000:1994
series of standards was selected as the quality system model for products and services provided,
while ISO Guide 25 was selected as the standard for measurements and calibrations. This
decision appeared formally for the first time in the Agency's Programme and Budget for 1997
and 1998. (The Blue Book 1997/1998, page 222). As a result, a dedicated effort was initiated in
1997 to establish a quality system in the Chemistry Unit and a Quality Co-ordinator was
appointed.

Further impetus to this task was provided as a result of the decision of the Advisory Group
Meeting (AGM), held in November 1997, to include the Chemistry Unit as one of the regular
participants into the IAEA RER/2/004 project. The intent was to accelerate the implementation
of the quality system in the Chemistry Unit by assuring appropriate management commitment,
setting dead lines and by provision of additional guidance and training for the quality related
issues. The support provided through the RER/2/004 project covered:

• two staff each attending two training courses on the implementation of a quality system
for nuclear and nuclear related techniques

• two external audits to evaluate the quality systems and give advice for improvement
• one internal auditor workshop covering the audit according to ISO standard 17025
• regular feedback and advice on the progress reports

2. CONCERNS AND EXPECTATIONS

There was a lot of concern expressed by the manager and staff of the Chemistry Unit due
to the lack of manpower, the existing workload and number of high priority tasks, which
combined with the strict deadlines within the project could lead to poor implementation or
possible failure. The following arguments were put forth to support the case for participation

• implementation of the quality system was a task in the "Blue Book" and therefore a
required activity

• the number of trainees requesting training in QA/QC was increasing
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• documentation on CU methods was already required as a support tool for 'on the job'
training of fellows

• the additional training on QA/QC would help accelerate the implementation process
• CU would gain objective evidence for the quality of the work it performed
• and last, but not least: the IAEA Laboratories should operate at a high quality level, thus

fulfilling quality requirements set out in the international quality standards and thus also
set the example for its Member States

Although the success of the project was in doubt, it was expected that the progress gained in
implementation due to the additional QA training, the external auditors' input and through RER
report evaluations, far outweighed the risks and negative impacts of failure. After due
consideration, it was decided that the CU would participate even though it meant implementation
at a rate lower than could be expected with sufficient time and manpower.

The following techniques were selected for participation in the project:
- y-spectrometry
- radiochemical analysis
- a and p counting.
In addition preparation of procedures, instructions and forms of a general nature within the
Chemistry Unit quality system were included in the project framework.

The following Chemistry Unit Staff Members were fully committed to the project: Ms. Lisa
Zeiller (Quality Co-ordinator), Mr. Marek Makarewicz (y-spectrometry), Mr. Josue Moreno
Bermudez (a-, P-couting and radiochemistry), Mr. Andreas Torvenyi (general), Mr. Gyula Kis
Benedek (Sr-90 analysis), and Mr Kerry Burns (Unit Head). In addition, the preparation of the
proficiency test samples in the framework of the RER/2/004 project was the responsibility of Mr.
Zbignew Radecki, (Chemistry Unit Staff Member responsible for AQCS and related matters).

3. PROBLEMS

Many problems were encountered in the course of implementation and some of them
could have been easily resolved if sufficient staff would have been available. The major
problems were the following:

3.1 Lack of manpower

The lack of manpower is a chronic problem, which severely impacts on the whole
implementation process of the quality system. This manifests itself mainly in the form of a lack
of documentation: method validation reports not prepared (although many tests were performed
in the establishment of reliable methods, they were never summarized and finalized for the
validation document); lack of documentation on methods and QA/QC actions already in routine
use. This lack of documentation would create serious problems if and when staff leave the IAEA
(e.g. retirement or due to the rotation policy).
The lack of manpower is a chronic problem and would require a major reallocation of resources
to the CU from other sources in the IAEA's budget and programmes. This reallocation is outside
the control of Chemistry Unit. The higher management needs to be made aware about the
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diversity of work, which is performed in the Chemistry Unit and the problems created by over-
commitment.

3.2. Diversity of work

The work in the Chemistry Unit is very diverse. This diversity complicated the
implementation because a considerable amount of the work carried out in the Unit is not routine
and is only performed once. Under these conditions, preparation of QA documentation on
methods and procedures is often in direct competition for staff time needed for preparation of
samples, evaluation of data, and drafting of reports as well as training of fellows. To further
complicate the situation, the working environment is very dynamic with frequently changing
priorities depending on sudden and urgent requests from senior management and Member States.
Under these conditions, it was difficult to allocate staff time on a consistent basis to ensure a
concerted effort on QA. As an example of the diversity of the work, a representative but not
exhaustive list of tasks performed by the 11 staff members in the Unit follows:

• Trace element analysis with ICP-OES, AAS, ICP-MS and INAA (these tasks were not
covered in the RER project)
• Alpha/beta radiochemical analysis as well as gamma measurements
• Expert missions, sampling campaigns/in situ' gamma measurements and training ('on
the job' or as lecturer)
• Organization and execution of group fellowships in alpha, beta, and gamma
measurements
• Preparation, characterization, and distribution of IAEA Reference Materials (not included
in RER project)
• Preparation of IC (intercomparison) and PT (proficiency test) materials, and organization
of the IC and PT tests and evaluation of the results

Given the situation above, the initial focus for the implementation process was placed on the
organization of the Chemistry Unit, the documentation of methods and the systematic
documentation of quality control measures.

3.3. Environmental conditions

The environmental conditions improved significantly for the radiochemical group during
this project due to the additional space allocated to the CU. This additional laboratory space was
completely refurbished and a climate control system was installed. The alpha spectrometry
systems, liquid scintillation counters and gas proportional counters of the Unit were now
installed in a clean, climate controlled room, free of corrosive chemicals and possible
contaminants. Additional QC measures (QC standard checks, control charts, temperature and
humidity monitoring) implemented after the relocation to the new laboratory alerted staff when
environmental conditions were affecting equipment performance.

3.4. Trainees

One of the responsibilities of the CU is to provide training for fellows from Member
States. The vast majority of fellows trained in CU during this RER project received their training
in the field of radiochemistry and gamma-spectrometry, which were the areas of focus of the
project. The RER project and training were thus in direct competition for the same staff
resources. The external auditors, in both audits, happened to choose the audit time when the
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relevant CU staff were heavily committed to training fellows and were involved in analyzing
high priority samples requested by a Member State. This timing of the audits aggravated the
staff concerned as they already felt over-committed and did little to improve staff opinion and
motivation concerning the benefits of QA.

In both audits, the auditors noted that fellows were using the same equipment as CU staff
used for their analyses. The auditors suggested that separate equipment be purchased and
dedicated to training fellows, however this would require that the Department of Technical
Cooperation purchase this equipment as the CU budget is totally inadequate to fund such a
purchase.

It should be pointed out however that trainees were not always a liability concerning the
implementation of QA in the CU. The staff of CU decided to employ the trainees in preparing
some of the QA documentation on methods and procedures that they were being trained on. This
had the dual advantage of saving staff time for the documentation and provided a practical
exercise in procedure writing for the fellows.

3.5. Poor quality standards for calibration and proficiency test samples
One problem encountered was caused by the poor quality of standards purchased from

well-known and, in some cases, certified suppliers and could have been avoided by careful
checking of the product quality upon delivery. Although a procedure for initial checking is under
preparation and will be implemented this will not eliminate the main cause for this non-
conformity which is again lack of manpower.

4. ACHIEVEMENTS

The CU made reasonable progress in the implementation of its QA system during the two
year span of the RER project. Besides the increase in the number of QA related documents and
standard procedures, significant progress and benefits were noted in the following areas:
preparation and utilization of control charts, improved knowledge and awareness of QA issues
and requirements, improved communication among members of the CU, better organization of
some work and tasks..
Figure 1 shows the development in documentation in the form of procedures, instructions and
forms (PIFs). The number of active and draft PEFs have steadily increased.
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Fig. 1: Development of QA documentation during the
project
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Figurel: Development in documentation of procedures, instructions and forms (PIFs).

One feature of the figure that stands out is the number of draft PIFs. This reflects the dedication
and concerted effort of staff during the second year to prepare these documents. Careful review,
editing, revision and comment by staff and the manager however, can and does introduce
significant delays until final approval and release of the documents.

The steady progress in implementation, was clearly reflected in the increasing marks the
auditors gave to both the progress reports and audit reports. Figure 2 shows the improvement
starting after about 9 months but mainly after the second workshop in Riga. This workshop was
considered timely and useful by the participants as it clarified terminology, (e.g. explained the
meaning of 'quality indicators' which were requested for the reports) addressed specific technical
issues that were known to be a problem (e.g. method validation and uncertainty budget).
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Fig.2: Implementation rate during RER project

Figure 2: Progress in auditors' rating of progress reports and audits

Although the best rating CU achieved for the project was 99 points for the last report
(equal to 92 % implementation rate) the lower rating assigned by the auditors for the last audit
more closely reflects the true situation because the former is a paper study while the latter is a
rigorous review of both the technical and managerial capabilities and framework. It must be said
that throughout the project, the CU consistently scored higher marks on the technical side
compared to the managerial side. The audits clearly identified gaps and possibilities for
improvement in a number of areas, but were considered especially valuable at identifying
shortcomings and areas for improvement in the management operation.

The high marks assigned by the auditors for technical competence were borne out by the
performance of the CU staff in the proficiency tests which were excellent; all z values were
smaller than one and the acceptance criteria were met for all results except one (Am in IAEA/2).
This was an important and noteworthy achievement as it clearly demonstrated that the IAEA was
indeed a center of technical excellence for radionuclide measurements, that it had well qualified
staff capable of carrying out accurate and precise radionuclide measurements and that it was in a
position to meet its mandate concerning the transfer of this technology to meet the needs of its
Member States.

These excellent results supported the opinion of the auditors stated during the first audit
that the technical quality of the analysts is beyond any doubt.

The increasing number of trainees and man months of training performed during the
project time reflects the increasing recognition that the IAEA Member States and the Department
of Technical Cooperation have of the quality of training provided to fellows by staff of the CU.
Although this increased training support was at times at odds with the QA needs for this project,
it must be said with some sense of pride that at no time was the quality of the former
compromised for the quality of the latter and vice versa. (Figure 3).
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Figure 3: Number of fellows trained in the Chemistry Unit of PCI

5. REASONS FOR SUCCESS

Based on the results of the audits and scores from the progress reports, the CU participation
and performance must be considered extremely successful. The main reasons for this were

• the high standards, excellent qualifications, motivation and personal commitment of the
CU staff members

• teamwork and good communication
• the additional training provided during the workshops
• the adherence to the deadlines of the project

6. FUTURE PLANS

At this time, the Chemistry Unit has no firm plans to move towards certification and
accreditation. However it intends to address the gaps and deficiencies identified in the audits and
continue to make progress towards fulfilling the requirements of ISO 17025.

It is planned to continue with internal audits and to hire external auditors at regular
intervals to check the status and health of the QA system against the ISO 17025 standard
requirements.

7. CONCLUSION

From the point of view of the CU, this RER/2/004 model project was a great success. It
supplied the tools for the implementation of a quality system in the form of training (related to
ISO requirements and their practical realization), feed back after audits and progress reports, and
personal discussions on specific problems during the workshops. The responsibility to use these
new tools and developments rests with the staff of the CU as it does with the other laboratory
participants, and although the Chemistry Unit is still missing some of the requirements for an
accreditation, many steps in the right direction were taken and many improvements were made.
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9.9 Slovenia

EXPERIENCES WITH IAEA PROJECT:
TC Regional Project on Quality Control and Quality Assurance for Nuclear Analytical

Techniques RER/2/004

Denis Glavic-Cindro, Matjaz Korun
Jozef Stefan Institute
Jamova 39
SI-1000 LJUBLJANA
Slovenia

Abstract
In the TC Regional Project on Quality Control and Quality Assurance for Nuclear

Analytical Techniques RER/2/004, 12 laboratories from east and central European countries
participated. Within this project 4 workshops, 2 audit inspections and 2 proficiency tests were
organized. The aim of this project was to help these laboratories to implement quality assurance
system based on the ISO 17025 standard [1] and to help them on the way towards accreditation.

1. INTRODUCTION
The Gamma-Ray Spectrometry Group, which works within the Laboratory for

Radiological Measurement Systems and Radioactivity Measurements at Jozef Stefan Institute
performs among other activities also routine measurements of activities of radionuclides in
environmental cylindrical homogenous samples. Before joining this project, the Gamma-Ray
Spectrometry Group had been building the quality system based on the EN 45001 standard [2]
with the bottom up approach. At that time the quality system on the management level was not in
place yet. The members of the group participated in courses on quality assurance organized in
Slovenia. The process of establishing the quality system was quite slow and no time constraints
from outside were imposed, nor did we state them ourselves.

2. ACHIEVEMENTS DURING THE PROJECT

2.1. Overview of Progress Reports
Within this project we had to evaluate our progress every half year and we had to send it in the

prescribed form to the Agency. The layout and the quality indicators were assessed separately. The
overview of Progress Reports (Quality Indicators) is presented in Table 1. For the layout we achieved the
highest score in all reports.

TABLE I. EVALUATION OF PROGRESS REPORTS (Quality Indicators)

Progress Report No.

0

1

2

3

4

Score

66/108

78/108

104/108

106/108

108/108

Percentage

61 %

72%

96%

98%

100 %
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2.2. Overview of Audit Reports

Within this project two audits inspection took place, the first one approximately one year after the
beginning of the project, the second one at the end. Skilled auditors carried out the audits; all the aspects
of the quality system according to the ISO 17025 standard were checked. Results of both audits are
presented in Tables II, III and IV.

2.2.1. First Audit Inspection - April 2000
TABLE II. EVALUATION OF 1st AUDIT

Management requirements

Organization and
management
Quality System
Document Control

Review of requests and
contracts
Subcontracting
Purchasing
Service to the client
Complaints
Control of non-conforming
work
Corrective action (CA)
Preventive action
Control of records
Internal audits
Management review
Total

Score/
Max

34/40

11/20
50/50

19/20

0/0
14/20

4/5
5 / 5
9/10

16/20
6/10
44/50
23/30
0/10

9.85 / 290

Technical requirements

General

Personnel
Accommodation and
environment
Test methods and validation

Equipment
Measurement traceability
Sampling
Test items
Quality Control

Reporting

Score /
Max

0/0

9/20
22/25

6/75

45/55
25/25

20/20
18/20
10/40

33/40

243 / 6.2

2.2.2. Second Audit Inspection - August 2001
TABLE III. EVALUATION OF 2nd AUDIT

Management requirements

Organization and
management
Quality System
Document Control

Review of requests and
contracts
Subcontracting
Purchasing

Score /
Max

37/40

17/20
50/50

20/20

0/0
10/15

Technical requirements

General

Personnel
Accommodation and
environment
Test methods and validation

Equipment
Measurement traceability

Score /
Max

0/0

18/20
25/25

75/75

53/55
25/25
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Service to the client
Complaints
Control of non-conforming
work
Corrective action (CA)
Preventive action
Control of records
Internal audits
Management review
Total

5 / 5
5 / 5

10/10

20/20
10/10
50/50
27/30
9/10

12.24 /
285

Sampling
Test items
Quality Control

Reporting

20/20
20/20
25/40

39/40

8.46 / 320

In both tables not-applicable requirements are indicated by italics, the requirements that fulfill the
standard requirements are indicated by bold.

2.2.3. Evaluation of Audit Inspections

TABLE IV. COMPARISON OF FINAL RESULTS OF BOTH AUDITS

Management
Requirements

Technical
Requirements

Score / Max
Percentage
Score / Max

Percentage
Score / Max

Percentage

1st Audit
478/610
78%
235/290

81 %
243 / 320

76%

2nd Audit
570 / 605
94%
270 / 285

95%
300 / 320

94%

2.3. Proficiency Tests

2.3.1. Achievements by the laboratory
In frame of this project two proficiency tests were performed.
The fist proficiency test was performed in April 2000; the report was finished in September

2000. Radionuclides in spiked soil sample and in standard solution were determined; 6
radionuclides were determined in each sample. Comparing our results with the agency's, our
results were biased from -2.9% to -7.88%. Regarding u-test 6 results out of 12 differ for more
than 1.95 from the expected value. Two results out of 12 were rejected according to the accuracy
and precision criteria. One of them failed accuracy criteria and one of them precision criteria.
The last case was due to a typing error. At the same time the laboratory participated at a
proficiency test organized by EML, USA, where 4 different samples were analyzed. Those results
did not have any bias, therefore no corrective action was undertaken with the aim of improving
the agreement.

The second proficiency test was performed in June 2001, the results were finalized
in September 2001. Gamma ray emitters in spiked matrix and standard solution were determined.
The relative bias of 9 radionuclides reported was from +4.56 to —4.35, the highest reported u-test
score was 1.55, therefore all of them meet criterion u<1.64 (the reported result does not differ
significantly from the expected value) and all results passed accuracy and precision criteria.
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2.3.2. Achievements within the Project
The overview of the results of all participating laboratories for the second proficiency test

were worse than the results for the first proficiency test. This can be attributed in part to the more
demanding spectrum analysis, but it can nevertheless be concluded that the results of the second
test would not be significantly better in case of an equivalent analysis. This may reflect the well-
known fact that the results of accredited laboratories in proficiency tests are not significantly
better from non-accredited laboratories. The introduction of a quality system itself usually does
not improve the results in proficiency tests. Namely, establishing and maintaining the quality
system requires development of a working culture, which is linked to the way of thinking, the
way of performing work, the attitude towards the result of the work, the relation towards changes
in the working process etc., but not directly to the technical performance.

3. EVALUATION
From the point of view of the participating laboratory, the assessment of Progress Reports versus
Audit Reports shows that the amount of information on how to improve the quality system and
working process is much larger in the audit reports. The Progress Reports shows how much the
documentation has been settled, but it is the audit inspection which checks if it has been
implemented in practice and to what extent. The audit visits in the laboratories are of very high
value, the assessors can seek out weak point in the laboratory's QA system and in work
performed on the spot and can immediately give suggestions on how to improve the quality of
work.

We believe that for the duration of the project of three years two visits are sufficient, but
more assessor visits are required in case of an extended duration on the project.

The end of the project does not mark the moment when the laboratory has completed its
QA/QC system. This only happens when the accreditation has been granted, therefore the
Agency can learn much from staying in touch with the laboratory. We recommend to the Agency
not to severe the links with the laboratory after the project finishes. Agency should remain in
contact with the laboratories at least until the accreditation has been gained. Possible
information, which can be obtained from these links, is:

(1) How the interaction between the laboratory and accreditation body takes place; this
interaction may not be analogous to the interaction with the Agency's assessment team.

(2) What happens with the laboratory after finishing the project. Does the laboratory continue
the development of the QA system? If not, is the reason an internal or an external one,
etc?

All these information could be collected by a fact finding mission of one person, one day after
e.g. 1.5 years after finishing the project. The other possibility is that the Agency carries out one
more audit inspection.

3.1. Achievements of the laboratory
From the financial point of view:

(1) up to now no new contracts,
(2) up to now no extra funding,
(3) this may change with accreditation: accredited laboratories may have greater possibility

not to lose old customers and to compete with other laboratories on the market.

From the material point of view:
(1) new equipment: station for monitoring the environmental parameters was bought,

- 1 3 0 -



(2) additional people joined the Gamma-ray spectrometry group for new duties connected
with the capture 5.9 "Assuring the quality of measurements results" of the ISO 17025
standard for:

D building-up a data base of results for detecting trends, correlations, testing
hypotheses etc. Practical use can be seen in connection with models in the field of
radioecology,

D research in statistical analysis of time series (flow charts) - Westgard rules and
their generalizations. Practical use can be new publishable knowledge,

• performing measurements of blind samples, replicate tests, retesting, etc. These
measurements give the possibility for improving the analysis procedure.

From the subjective point of view (influence on personnel):
(1) new knowledge was gained,
(2) awareness and felling of necessity for:

D critical attitude towards own results,
D perception to meet the needs of costumers,

(3) awareness that by establishing the QA system laboratory gains the ability for
improvement by conducting QA activities (e.g. by preventing nonconforming work) was
gained,

(4) spin-off of the above to other laboratories in the country.
The greatest achievement of the laboratory has been that we have applied for the accreditation
at the Slovenian Accreditation body on 28th of August 2001.

3.2. Publications
From the time the laboratory has started participating in this project, the knowledge

acquired in the field of assuring the quality of work in the laboratory has been published in the
following scientific articles:

1. M. Korun, Propagation of uncertainties in sample properties to the uncertainty of the counting
efficiency in gamma-ray spectrometry, Appl. Radiat. Isot. 55 (2001) 685-691.

2. D. Glavic3. -Cindro, M. Korun, B. Vodenik, Quality assurance of automated gamma-ray
spectrometric analysis, Appl. Radiat. Isot. 53 (2000) 237-241.

4. D. Glavic5. -Cindro, B. Vodenik, M. Korun, R. Martinc6. ic7. , Quality control of
gamma-ray spectrometry measurements, Appl. Radiat. Isot. 52 (2000) 765-770.

8. D. Glavic9. -Cindro, M. Korun, M. Korun, Analysis of non-conforming work as a tool for
status analysis and continuous improvement, submitted for publication in Accred. Qual. Assur.

10. D. Glavicll. -Cindro, M. Korun, Verifiability of gamma ray spectrometric results, IRPA
Regional Congress on Radiation Protection in Central Europe - Radiation Protection and Health,
Dubrovnik, 20-25 May 2001, in press.

12. D. Glavicl3. -Cindro, M. Korun, R. Martincl4. icl5. , B. Vodenik, Quality Assurance of
automated high-resolution gamma-ray spectrometry analysis, in Proceedings of the IRPA
Regional Congress on Radiation Protection in Central Europe, Budapest 23-27 August 1999.

During this time our work has been presented orally or as posters at these scientific conferences:
1. D. Glavic2. -Cindro, M. Korun Quality control of gamma-ray spectroscopy measurements,

12th International Conference on Radionuclide metrology ICRM'99, Prague, 1-11 June, 1999,
Book of abstracts, p. 12, poster presentation.

3. D. Glavic4. -Cindro, M. Korun Quality assurance in gamma-ray spectroscopy
measurements, Book of abstracts, p. 16, IRPA Regional Congress on Radiation Protection in
Central Europe, Budapest 23-27 August, 1999, poster presentation.
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5. D. Glavic6. -Cindro, M. Korun Quality assurance in gamma-ray spectrometry, Conference
on Low Level Radioactivity Measurements, Mol, Belgium, 18-22 October, 1999, Book of
abstracts, p.88, oral and poster presentation.

7. D. Glavic8. -Cindro, M. Korun, M. Korun, Pareto analysis of non-conforming work in a
gamma-ray spectroscopy laboratory, 12"' International symposium "Spectroscopy in Theory and
Practice", Bled, 9-12 April, 2001, Book of abstracts, p.32, oral presentation.

9. D. GlaviclO. -Cindro, M. Korun, Verifiability of gamma ray spectrometric results, IRPA
Regional Congress on Radiation Protection in Central Europe - Radiation Protection and
Health, Dubrovnik, 20-25 May, 2001, Book of abstracts, p.211, poster presentation.

3.3. Working in a scientific environment
Working in a scientific environment brings along some advantages and some disadvantages

for our laboratory. Jozef Stefan Institute is a state-owned research institute with strong links with
the University. In such an academic environment routine work is not especially highly valued, yet
it is this routine work which is the subject of accreditation. Our workers are employees of the
state with fixed salaries. Substantial increases in salary can only be achieved through promotion.
The quantitative criteria for promotion are connected with articles, patents and students.
Accreditation and quality are not even mentioned. When the Gamma-Ray Spectrometry Group
started to build its quality system it was recognized that research connected with quality can be
done and that the results of the research can be published. This recognition made the work on the
quality system compatible with the scientific environment and motivated the research staff.

From the above stated facts another recommendation to the Agency follows: in the audits
during meetings with the management the assessors should ask them about the role of quality and
accreditation in the promotion of workers. According to the answer they should stress the
necessity for motivation and recognition of good quality routine work.

The assessors should bear in mind that especially in the transition
economies the academic community is under pressure to produce knowledge, which
can be directly used to serve the industry. The research in quality, when it is
connected with specific routine measurements, fulfills this condition. The message
should be, that routine measurements of good quality (quality means among others
continuous improvement) are compatible with an academic environment. This
recognition is not wide spread and it should be stressed at the meeting of assessors
with the management of the institutes.

4. CONCLUSIONS AND PERSPECTIVES
With the help of this project the QA/QC system in the Laboratory for Radiological

Measurement Systems and Radioactivity Measurements at Jozef Stefan Institute has finally been
established, during this time we have completed the Quality Manual and the awareness of
importance of the quality system in the laboratory has increased.

The project had strict dead lines and by completing our duties within those time limits the
quality system in the laboratory has been established much more quickly as it would otherwise
have been. During audits the management was faced with the QA system and auditing in
practice. The Institute management gained higher commitment to the QA system in the
laboratory and probably also recognized the necessity for implementing a QA system on the
Institute's level according to the ISO 9001 standard.

It was felt during the workshop that the commitment of the management to quality and
accreditation may be in some cases only verbal. Even if this feeling is not justified the
commitment may be of undue origin, as for example:
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QA/QC is fashionable: everybody wants it, so I want to have it as well, especially since
QA/QC supports work according to written procedures, which will relieve me of some control
duties.

We therefore recommend to the Agency to organize courses or workshops for
management, where skills such as how to promote the laboratory, sell the services to the outside
world, how to compete on the open market etc can be addressed. However, the Agency should
bear in mind that the managers may resist to participate in such courses, since they have their
own ideas and priorities. In process of persuading the management the statement of management
commitment should be used.

In our mind, the greatest achievement of the laboratory was the establishment of a self
sustained system for managing non-conforming work, which can lead to a self-sustained system
of continuous improvement of the work in the laboratory in the future.

5. REFERENCES

[1] ISO/EEC 17025:2000, General Requirements for the competence of testing and
calibration laboratories, ISO, Geneva.
[2] EN 45001:1989, General criteria for the operating of testing laboratories, CEN/CENELEC,

Brussels.

9.10 Slovakia

EXPERIENCES OF RADIOCHEMICAL LAB OF FACULTY OF NATURAL SCIENCES,
COMENIUS UNIVERSITY, BRATISLAVA SLOVAKIA WITH IMPLEMENTATION OF

QA/QC SYSTEM.

Pavol Rajec, Jana Mackovd,
Faculty of Natural Sciences, Comenius University, Mlynska dolina, 842 15 Bratislava, Slovakia

Radiochemical laboratory, which was participating in the project quality assurance and
quality control (QC/QC) was creating from the staff of the Department of Nuclear Chemistry,
Faculty of Natural Sciences, Comenius University.

Our Lab was oriented to measurement of pure alpha and beta radionuclides and as
necessary tools was gamma spectrometry for determination of gamma emitters in samples as an
important step before separation process mainly for samples from radioactive wastes from NPP.
After determination of gamma radionuclides concentration in sample it was possible to
determined necessary decontamination factor for radiochemical separation and determination of
pure beta radionuclides with good results. Our lab had more experience from nuclear waste
samples from Slovak NPP, for which high contamination with 137Cs is typical. We started with
measurement since 1980. After 1990, new system of measurements was organized and more
organization (firms) starts to measure radioactivity as a routine service for NPP. Slovak Nuclear
Regulatory Authority and NPP start to require accreditation or authorization measurement for
radioactivity as an inevitable for participation in measurement of radioactivity for them. From the
demands of clients it was clear that only accredited laboratory will leave and survived on the
market. For our Lab it was important to be accredited in as short time as possible. In the
year 1999 we couldn't get any contract due to the fact that we were not accredited.
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Slovak Nuclear Regulatory Authority informed our Department of Nuclear Chemistry,
Comenius Univerzity "Radiochemical Lab" about the possibility to join Regional program of
QA/QC in 1999. In fact, we had no detailed information how the program will be organized and
whether the program will help us with accreditation process in Slovakia. Our Lab was in the
process of accreditation and we start to prepare documents for accreditation.Our Lab was among
the firs labs that start with accreditation process in the field of radioactivity measurement
according STN EN 45001 in Slovakia. It is useless to say that the information of preparing
regional program QA/QC was very important for us and it was clear, that some experience from
the abroad would help us with documents, which were not clear for us how to prepare it. Let say,
documents concerning the uncertainty of alpha, beta measurement and even for gamma
spectrometry were not ready. In the literature and also according to our experience with other
labs, a method of uncertainty calculation differs for labs to labs.
After receiving a detailed plan of Regional program QA/QC, we saw that the program would be demanding but
useful. First, after getting a questionnaire it was not clear what should be written in, because the questions was taken
from our site as a control, whether we are ready for this project or not. It was not clear what detailed information
should be put into the questionnaire. We had e.g. Quality manual ready in a draft and many items of the Quality
manual were including in the questionnaire. Of course, as we found latter, our quality manual was far from the
proper one.

First meeting in Vienna we found very useful. We saw that other country are facing the
same problem as our lab and we got first information about the ISO Guide 25 and many
information sources like Eurachem, Citac guide etc from experts. Presentation of lectures in
Vienna gave us very important information what is necessary to do first and what part of the
accreditation is important to concentrate. Let say, organization part was underestimate before
meeting and we were more oriented to the technical aspect of accreditation process.

Accreditation is time demanding process and it is necessary to prepare many documents.
Two or tree years are not enough for laboratories that are not ready for that or are not fully
involved to the measurement and the main task of an institution differs from regular work.
Institution or laboratory needs strong support financial or personnel for accreditation. The
condition for accreditation should be fulfilled and some part of the environment is necessary to
change, new certificate reference materials buy, certificate equipments etc. We were lucky that
our laboratory is responsible for financing from the budget that consists from institutional and
from the contracts money too. Otherwise we could not manage to overcome a shortage of money
for accreditation process.

Our laboratory was in the process of accreditation and the program QA/QC started just in
the proper time. We finished our accreditation in the end of 1999 and in March 2000 we got
certificate from Slovak National Accreditation Service (SNAS) according to EN 45001. The
subject of the accreditation was determination of radioactivity alpha, beta and gamma in the
samples from environment and from nuclear wastes. This step was very important for us, as I
mentioned before, because without accreditation it was difficult or even impossible to get
contract like in the year 1999. The situation has been change very much since we received
accreditation. Now, we have more contracts and more clients.

During the years 2000-2001 we had 4 external audits. Two audits were from IAEA as a
part of the program QA/QC, one audit from SNAS, and one audit from our client who would like
to be informed whether our system is comparable with their ISO 9001 system. Surprising to us
was the fact, that our certificate was not enough to prove our quality system. But this was for us
also prove, that in future, more and more institution will sign a contract with accredited
laboratory only.

The program of QA/QC was perfectly planed and time of important points was kept. We
prepared 5 Reports, which were evaluated, and we saw a progress we did from the point we
obtained. What I found very useful was two audits on the spot and contacts with specialists and
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auditors from the beginning till end of the program. Very useful was inspection of the lab using
PT samples. Maybe, the number of the samples was more than we expected and it was not
possible finish analysis during short expected time due to the other duties and contracts.
The direct effects from the project were:

D Accreditation of the laboratory during the project with Slovak National Accreditation
Service, official authority at Slovakia

• More contracts and clients
• More self-confidence
• Natural way of creation of network from the team participating on the project
• Implementation of principles of QA/QC into teaching at our department
D Presentation of QA/QC principles according to ISO 17025 in publication and

Conferences
• Preparation of courses and seminars to disseminate information obtained in the project

What I should suggest for future is that it would be good for laboratory involved in the
QA/QC program to get one more sample with known activity to be able calibrate equipment for
PT samples. It is rather difficult for not reach laboratory to obtain certificate standards for
samples for different geometry gamma analysis or with different type of matrix for radiochemical
analysis of pure beta or alpha radionuclides. I am pretty sure that after such practice the results of
PT test would be much better for participated laboratories.

Another suggestion for future is organize a visit to accredited laboratory, which is well
organized and routinely works with the system. It is clear that it would be not possible to accept
all system and documents from the visited lab, but it would be good opportunity to get
knowledge of the system and it helps to avoid creating very complicated and not efficient system
we are prone to do during the accreditation process. We have in Slovakia a proverb: It is better
once to see than many times to read.

In near future we are going to prepare documents and system for accreditation according
to the ISO 17025. We believe that next year during springtime we will finish our accreditation
and we will get a new certificate from SNAS according to ISO 17025.

9.11 Turkey/Istanbul
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Summary Report of the TC Regional Project on "QA/QC of Nuclear Analytical
Techniques"

RER-2-004 (1999-2001)

Dr. A.Fadil AKGUN
Cekmece Nuclear Research and Training Center,

P.O.Box 1 Ataturk Airport,
34831 Istanbul, Turkey.

The Turkish Atomic Energy Authority (TAEK) has three research centers. One in Istanbul
"The Cekmece Nuclear Research and Training Center and two in Ankara, namely "Ankara
Nuclear Research and Training Center" and "Ankara Nuclear Agricultural and Animal Research
Center (ANTAM)."

The Cekmece Nuclear Research and Training Center (CNAEM) was established in 1962
and has been mainly involved in the various aspects of nuclear research, development and
applications as well as training activities. CNAEM has also been offering the service of
radioactivity measurements, radionuclidic and chemical analyses to Government and Private
establishments. Therefore we would like to improve the quality and reliability of our nuclear
analytical laboratories and to be accredited by the Turkish Accreditation Authority (TURKAK).
For this reason, this project has a prime importance for the Center.

There are ten departments at the Center (Appx.l) and in the four departments, namely
Industrial Applications Dept, Radiobiology Dept., Health Physics Dept. and Chemistry Dept.,
the radioactivity measurements, radiochemical and chemical analyses are being carried out.

These four departments with their related laboratories have involved in the project. The
departments and the related laboratories are as follows:

Industrial App.Dept. (Gamma Spectroscopy Lab.)
Health Physics Dept. (Liquid Scintillation Lab.)
Health Physics Dept. (Gamma Spectroscopy Lab.)
Radiobiology Dept. (Gamma Spectroscopy Lab.)
Radiobiology Dept. (Alpha Spectroscopy Lab.)
Chemistry Dept. (Radiochemistry Lab.)

At the beginning of the project it was difficult to interprete the ISO-17025 but by the time
it became better. As can be seen from the progress report evaluations, inspection reports and
proficiency test-1 (Appx. 2-3) achievements were highly considerable.

We have still some missings according to the ISO-17025. After having completed these
missings in the near future we will apply to the Turkish Accreditation Authority to accreditate
our nuclear analytical laboratories (Appx. 4).
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Appendix 02

PROGRESS IN QA/QC OF NAT (RER-2-004)
TAEK CEKMECE NUCLEAR RESEARCH AND TRAINING CENTER

ISTANBUL-TURKEY

Progress Report

PR-0
August 1999

PR-1
February 2000

PR-2
July 2000

PR-3
January 2001

PR-4
July 2001

First Inspection
14-15 Feb.,2000

Second Inspection
28-29 May 2001

Progress Report
Lay-out
(Score)

35/52

32/52

47/48

47/48

Management
Requirements

Ratio

0.18

0.33

Quality
Indicator
(Score)

04/108

14/108

54/108

89/108

Technical
Requirements

Ratio

0.23

0.69

Global
Ratio

0.21

0.53
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Proficiency Test-1
(gamma emitting radionuclides)

Spiked soil sample (Code RER/2/004/TU-IST71)

Sample
Code

57Co
60Co
65 Zn
134Cs
137Cs
241Am

Accuracy criteria

1 1 2 2
V a l u e d - ValudAnaiyst 3.29 x Unc. IAEA + Unc. Analyst

Status

2.76 13.5
passed
1.50 17.3
passed
2.55 26.7
passed
0.02 20.3
passed
9.20 23.8
passed
7.59 26.4
passed

Precision criteria

[%] Status

11.7
passed

5.7
passed
25.4
failed

8.5
passed

9.5
passed

8.7
passed

Final
status

passed
passed
rejected
passed
passed
passed
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Standard solution (Code RER/2/004/TU-IST/2)

Sample
Code

57Co
60Co
65 Zn
134Cs

137Cs
2 4 1Am

Accuracy criteria

Value,AEl - ValueLaiyst 3.29x UIIC.VEA + Unc.2
Ana]yst

Status

1.50 3.70
passed
0.75 1.89
passed
1.99 2.38
passed
0.37 0.75
passed
0.78 2.69
passed
1.68 3.18
passed

Precision criteria

[%] Status

7.2
passed
3.6
passed
8.3
passed
3.6
passed
3.9
passed
5.7
passed

Final
status

passed
passed
passed
passed
passed
passed

Page 05 of 06 Pages August 22,2001
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Appendix 04

Status of Project "QA/QC of NAT'
Lab Code: RER/2/004/TU-IST

Achievments:

1. Management commitment.
2. Mission Statement
3. Sources of error, technical and organisational.
4. Critical technical variables.
5. Environmental factors.
6. Quantified criteria for variables and factors.
7. Use of Control Chart for Critical Variables and environmental factors.
8. Use of standards, reference materials, blanks, etc.
9. Performance checks of equipment, chemicals, etc.
10. Calibration.
11. Traceability of operations.
12. Equipment+Lab. Management.
13. Documentation Control.
14. Sample custody.
15. Coding system.
16. Standard Operating Procedures.
17. Statistical analysis.
18. Uncertainty Budget.
19. Status of Traceability.
20. Laboratory Intercomparisons and proficiency testing.
21. Definition of Responsibilities.
22. Qualification of personel.
23. Authorisation of reports, certificates, etc.
24. Internal Audits.
25. Quality Manual (Table of Contents).
26. A seminar and a report about QA/QC of Nuclear Analytical Techniques.
27.. A glossary of QA/QC of Nuclear

Not Completely Achieved

1.
2.
3.
4.
5.
6.
7.
8.
9.

Method Validation.
Quality Manager.
Quality Manual.
Quality System.
Complaints.
Control of non-comforming work.
Corrective action.
Preventive action.

Management review.
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9.12 Turkey, Ankara

SUMMARY
Lab No. 13 , RER/2/004/TU-ANK

The progress we made that demonstrable and measurable improvement of the
organizational and analytical performance of Nuclear Analytical Laboratories
( NALs ) at Ankara Nuclear Research and Training Center in accordance to internationally
harmonized requirements (ISO 17025 ).
The proper objectives of the quality assurance program were clearly stated and understood

by both management and project staff, so , the program was functioned more efficiently
for day-to-day problem solving. The following are a few objectives of our quality
assurance system :
To upgrade the quality of NALs (alpha/beta, gamma and X-ray laboratories ) performance
To maintain a continuing assessment of the quality of data generated by staff,charged with
project
To identify good analytical methods and research needs
To provide permanent record of instrument performance in NALs as a
basis for validating data and projecting repairs and replacement needs
To ensure sample integrity
To improve record keeping
To produce analytical results that can withstand legal scrutiny
To detect training needs
We can add several quite general objectives such as,
The improvement of productivity
Establishment of the laboratories' credibility
Good reputation to satisfy the requirements of the clients ,users of the laboratories'
services and fulfilling the requirements for accreditation .
From the very beginning , the entire laboratories staff were involved in planning and
developing the quality assurance program, with consensus approval obtained at various
steps from key affected personnel.

Management of the Ankara Nuclear Research and Training Center ;
established policy
committed resources
assigned responsibilities
set standards and policy
approved appropriate stages of the plan
maintained general accountability.
The supervisory staff of NALs ;
assumed the responsibility for development and implementation of the
program
anticipated processes that might affect the quality of results
seeked consensus approval by employees of various segments of the QAP
obtained cooperation and involvement of the operating staff in the quality assurance effort
supervised changes of the QAP
consulted with management at appropriate times.
Operating personnel of NALs;
provided the technical expertise,technical advice and guidance
did actual writing and reviewing of assigned parts of the QAP.
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Once these responsibilities are recognized by all staff concerned with project.The
development of the plan is ready to move through the getting accreditation of the NALs by
TURKAK (National Accreditation Body).
Success achieved so far is due to the collective effort of NALs staff in project, our
authorities , IAEA authorities , IAEA Lecturers , our auditors and Turkish Standard
Institution.
The outcome in terms of quantifiable achievements are given as follow,
Meetings
Regular collaboration with Quality Management Division of Turkish Standard Institution (
TSE)

Regular contact with TURKAK( National Accreditation Body).
Regular feedback meeting with project staff and management
Exchange of views with the accreditated labs, of private companies

Qualification of personnel
We obtained trained and skilled staff for QAP corresponding training
schedule.

- Group training on Quality Assurance and Management for TS-EN-ISO 9000
Advanced course by TSE , January 2000 , Ankara

- Group training on Quality System Documentation for for TS-EN-ISO 9000
Advanced course by TSE , March 2000 , Ankara

- Group training on interpretation of ISO 17025
Advanced course by TSE , June 2000 , Ankara

- Statistical analysis course by TSE , January 2001 , Ankara
- Group training and certification on internal audit inspection

Advanced course by TSE , February 2001 , Ankara

Completed documents

Quality Manual ( management requirement is completed and reviewed ,
technical requirement is being written)

Documentation ( Procedures and instructions, )
Records ( quality and technical)
Archiving
Reporting
Calibration and traceability
Accommodation and environmental factors
Procurement policy
Sample custody
Personnel records
Method validation
Trackability
Internal Audit Inspection is in progress
Preventive and corrective action is in progress

After three years of hard working period in this project we deserved
good reputation and good position on the market. It means more customers ,
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more services and more grants.

We obtained contracts from
Private Companies ( Ozgur concrete , Celik Halat, Kale ceramics , )
Universities ( Middle East Tech. Univ., Bilkent Univ....)
Ministry of Defence ( Radiation Certificate )
Ulker Food Industry ( Radiation Certificate)
Union of Exporters of Turkey ( Radiation Certificate)
Radiological Health and Safety Department

NALS of Ankara Nuclear Research and Training Center are selected as reference
laboratories for analysis of the materials by
General Directorate of Security, Department of Directorate of Anti-Smuggling and
Organized Crime
Ankara Directorate of Security , Financial Branch
Directorate of Criminal Police Laboratory

Middle East Technical Univ. and Hacettepe Univ. applied to NALs staff for consultancy
on their QA/QC project

Action plan for the end of this year, 2001 ,is given as below,
Quality Manager will be appointed in September 2001
Technical requirement of Quality Manual will be completed with technical SOP and
intructions ( most of them are ready) through the end of October 2001
Technical requirement of Quality Manual will be reviewed with technical SOP and
intructions by TSE in November 2001
Application to TURKAK for accreditation of NALs end of December 2001.
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10. RECOMMENDATIONS

on behalf of the participating countries
taking part in the the IAEA Regional Project RER 2/004

"QA / QC of Nuclear Analytical Techniques"

1. Recommendations to improve this kind of Project:

To consider a longer duration or an extension including the following additional
activities:
• - an additional Audit inspection {it would be useful / helpful that the Audit team

includes: a local representative, or one of the Internal Auditors of the organization and
a representative of the other participating countries};

• - to have scheduled an additional Workshop that should include :
- the 'method validation' topic {it should be discussed in more detail, answering

to the specific problems of each type of nuclear analytical technique};
- to give more information about 'statistical evaluation' (to make practical exercises);
- to give more information (practical examples) with regard to the uncertainty evaluation.
• - a short training course for Management.

2. Present participants would highly appreciate the further support from the Agency,
in order to enable to achieve accreditation :
- to provide financial /expert support for the accreditation or seek cooperation with one

or
more national accreditation bodies;

- by additional Audit inspection after 1 year;
- to consider an additional Proficiency Test;
- to provide 'Reference Materials';
- to give expert / technical assistance to the participating laboratories.
- to find a way to create laboratory networks.

3. General proposals to improve the Quality structure in the Member States:
- training Auditors ;
- QA /QC for Calibration Laboratories;
- extension thematics to other techniques (TLD, XR-F, INAA, RNAA, radiation

monitoring
systems);

- supporting setup of national QA /QC networks;
- training of the Laboratories to improve their public relation capabilities.
- to develop new Reference Materials for other radionuclides, like: Np, Ac, etc.
- we propose that the IAEA send experts having suitable technical background to the

national
Accreditation bodies, if requested.

- 1 4 6 -



11. PUBLICATIONS EMERGED FROM THIS TC PROJECT

D. Glavic-Cindro, M. Korun, R. Martincic, B. Vodenik, Quality Assurance of automated
high-resolution gamma-ray spectrometry analysis, in Proceedings of the DRPA Regional
Congress on Radiation Protection in Central Europe, Budapest 23-27 August 1999.

F. Macasek: Isotope dilution and sampling factors of the quality assurance TQM of
environmental analysis. J. Radioanal. Nucl. Chem. Vol 246, No 3 (2000) 709-718

D. Glavic-Cindro, M. Korun, B. Vodenik: Quality assurance of automated gamma-ray
spectrometric analysis. Applied Radiation & Isotopes 53 (2000) 237-241

D. Glavic-Cindro, B. Vodenik, M. Korun, R. Martincic, Quality control of gamma-ray
spectrometry measurements, Appl. Radiat. Isot. 52 (2000) 765-770.

M. Korun, Propagation of uncertainties in sample properties to the uncertainty of the
counting efficiency in gamma-ray spectrometry, Appl. Radiat. Isot. 55 (2001) 685-691.

D. Glavic-Cindro, M. Korun, Verifiability of gamma ray spectrometric results, IRPA
Regional Congress on Radiation Protection in Central Europe - Radiation Protection and
Health, Dubrovnik, 20-25 May 2001, in press.

D. Glavic-Cindro, M. Korun, M. Korun, Analysis of non-conforming work as a tool for
status analysis and continuous improvement, submitted for publication in Accred. Qual.
Assur.

- 1 4 7 -


