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The Secretariat of the International Atomic Energy Agency presents its compliments and has
the honour to attach a copy of the notification regarding the International^rnp_gjh^_OT_Mojiejn
Tjjejidj^J!^diopharma£euncal_s_for_piagnosis and Therapy which wil j be .convened by .the
Internat_ipnal_Atwfflc7.]En.er.gy__Agency. ~ATThFTh^rtanon"'6f "the Government of Portugal, the
Symposium will be held in Lisbon. Portugal from 30 March to 3 April 1998. This notification is
being sent to the Member States of the Agency.

The Secretariat hereby mvite^xepiesentation at this meeting and would be grateful to be
informed if this is possible. If so, it would be appreciated If "the 'name(s) of the person or persons
designated to attend would, in due course, also be communicated to the Secretariat.

The Secretariat of the International Atomic Energy Agency avails itself of this opportunity
to renew the assurances of its highest consideration.

Attachment 13 June 1997
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The Secretariat of the International Atomic Energy Agency presents its compliments to the
Ministries of Foreign Affairs of Member States of the Agency and has the honour to request that
they draw the attention of the appropriate Governmental authorities to the Agency's intention to hold
an International Symposium on Modem Trends in Radiophaimaceuticals for Diagnosis and Therapy,
Lisbon, Portugal, 30 March - 3 April 1998.

Governments to which this note is addressed are invited to designate persons interested in
participating in the Symposium and to submit papers on the topics listed in the Information Sheet
which is attached to this note verbale. The Secretariat would be grateful if the Information Sheet
and its annexes could be brought to the attention of the authorities, institutions and persons that
might be interested.

The International Atomic Energy Agency has limited funds at its disposal to help meet the
cost of attendance of selected specialists mainly from developing countries with low economic
resources. Applications for grants can be considered only if they are submitted in accordance with
the procedure described in Section 4 of the Information Sheet.

Governments are requested to inform the designated participants that if they, require visas
to enter Portugal, they should submit the necessary application to the nearest diplomatic or consular
representative of Portugal as soon as possible.

The Secretariat of the International Atomic Energy Agency avails itself of this opportunity
to renew to the Ministries of Foreign Affairs the assurances of its highest consideration.

Attachments 13 June 1997
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IAEA-F2-SM355

INTERNATIONAL ATOMIC ENERGY AGENCY

International Symposium on Modern Trends in Radiopharmaceuticals
for Diagnosis and Therapy

Lisbon, Portugal
30 March - 3 April 1998

INFORMATION SHEET

1. Introduction and background

Radiopharmaceuticals form the cornerstone of in vivo nuclear medical diagnosis and
therapy. In vivo nuclear medical investigations provide unique information concerning
organ or target tissue function which is not available through other imaging modalities.
Targeted radiotherapy using open sources has many potential advantages over external
beam radiotherapy.

During the last three decades the Agency has been actively promoting the
development of radiopharmaceuticals and the introduction of nuclear medical techniques
into Member States. This policy has been implemented by the organisation of co-ordinated
research programmes, seminars, and International Symposia as well as through the
Agency's Technical Co-operation Programme. The first International Symposium on
Radiopharmaceuticals and Labelled Compounds, organised by the Agency, was held in
Copenhagen, Denmark, in 1973 and the second in Tokyo, Japan, in 1984. Proceedings
from both meetings were published by the Agency and have been widely used as reference
sources by scientists implementing programs in Member States.

Since the last Symposium in 1984 there have been major advances in new nuclear
medicine applications and, particularly, in the imaging instrumentation and
radiopharmaceuticals, simultaneously accompanied by significant growth of regular nuclear
medicine practice.Widespread use of well established radiopharmaceiiticals and the first
generation ""Tc agents has focussed attention on the associated safety aspects and led to
the adaptation of Good Manufacturing Practices(GMP) and quality assurance procedures,
rigorous evaluation procedures for new radiopharmaceuticals, regulatory clearances and
documentation of specifications and monographs.This period has also witnessed the
application of structure activity relationships, molecular design concepts, coordination
chemistry and advanced analytical techniques for development of more defined agents for
specific functional investigations such as the second generation ""Tc radiopharmaceuticals
particularly for brain and heart perfusion studies. Active research is also being continued
to develop third generation radiopharmaceutical agents based upon monoclonal antibodies,
peptides and other bioactive carrier molecules which can take part in various metabolic
and physiological processes in vivo. This has already resulted in the
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introduction of several very promising diagnostic radiopharmaceuticals led by inln
labelled monoclonal antibodies and peptides and development of their ""Tc analogues.This
period also saw a resurgence in the therapeutic applications of radiopharmaceuticals with
the successful introduction of many agents for palliation of metastatic bone pain.This
coupled with the confidence and experience gained in design of biospecific diagnostic
agents has resulted in an active research area to develop new therapeutic agents based on
short lived beta emitters like 153Sm, 186Re, mRe in addition to well known 1311,32P, *>¥
etc.

In addition, in the area of invitro assays widespread availability of several
monoclonal antibodies at affordable cost has also resulted in the development of sensitive
radioimmunometric assays based on reliable and simple solid phase methodologies.

These multidisciplinary developments in the field of radiopharmaceuticals obviously
could provide scope for an international Symposium for fruitful exchange of information
in the spirit of the two earlier symposia on this topic. In keeping with the Agency's role to
promote co-operation between Member States and the past tradition the Secetariat has
authorised the organisation of an International Symposium on " Modem Trends in
Radiopharmaceuticals for Diagnosis and Therapy" proposed to be held in Lisbon,
Portugal.

This Symposium is aimed to bring together scientists, technologists, and
representatives of regulatory bodies engaged in development, production and applications
of radiopharmaceuticals from all Member States, particularly those from the developing
world to exchange information, review the current state of the art, discuss possible future
developments and consider how these developments can be adapted to the specific needs
of developing countries.

2. List of topics

The programme of the Symposium will consist of invited review lectures, oral
presentations of research papers, round table discussions and panel discussions on various
aspects of radiopharmaceuticals research, production and use. Poster presentations might
be arranged if the number of relevant and high quality papers submitted exceeds the
acceptable number. The following topics are proposed to be covered in the Symposium.

2.1. Production of Medical Radioisotopes

-Cyclotron
-Reactor
-Generator Systems

2.2 Development of Radiopharmaceuticals for Planar imaging and Single Photon
EmissionTomography [SPECT]
-Technetium-99m Compounds
-Halogen Compounds
-Other diagnostic Radionuclide Compounds
-Development of new carrier molecules
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2.3. Development of Radiopharmaceuticals for Positron Emission Tomography [PET]

2.4 Development of Radioharmaceuticals for Open Source Therapy

2.5 Biodistribution Studies

-Optimal design of animal studies
-Alternatives to animal studies
-Computer simulations

2.6 Good Radiopharmaceutical Practice and Hospital Radiopharmacy

-Training
-Good manufacturing and Good Laboratory Practice
-Radiation hygiene aspects

2.7 Legislation and Regulatory Needs

-National and international harmonisation
-The role of pharmacopoeias

2.8 Radioimmuno metric Assays

-Assay development
-Quality Assurance

3. Participation

All persons wishing to participate in the meeting are requested to complete a
Participation Form (see attached Form "A") and send it as soon as possible to the
competent official authority (Ministry of Foreign Affairs or national atomic energy
authority) for subsequent transmission to the IAEA A participant will be accepted only if
the Participation Form is transmitted through the government of a Member State of the
International Atomic Energy Agency or by an organization invited to participate.

Participants whose designations have been received by the IAEA will be notified
directly two to three months before the meeting.

4. Expenditures

As a general rule, the IAEA does not pay the cost of attendance, i.e. travel and
living expenses, of participants. However, limited funds are available to help meet the
cost of attendance of selected specialists mainly from developing countries with low
economic resources. Generally, not more than one grant will be awarded to any one
country.

If governments wish to apply for a grant on behalf of one of their specialists, they
should address specific requests to the Director General of the International Atomic
Energy Agency to this effect. Governments should ensure that applications for grants:
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(a) be submitted by 15 September 1997

(b) be accompanied by a duly completed and signed Grant Application Form
(as attached).

Applications which do not comply with the conditions mentioned under (a) and (b)
cannot be considered

The grants awarded wilJ be in the form of lump sums usually covering only part of
the cost of attendance.

No registration fee is charged to participants.

5. Papers

All papers - apart from invited review papers - must present original work; they
should pot have been published elsewhere.

(a) A completed Form for Submission of a Paper (Form "B"), together with the
Participation Form (Form "A") and two copies of an extended synopsis of 800
words (i.e. two A4 format pages of single spaced typing or the equivalent,
including any tables or diagrams and a few pertinent references) must be sent
to the competent offical authority (see section 11 below) for transmission to the
Meeting Secretariat to reach it by 15 September 1997 .

The synopsis should give enough information on the contents of the proposed
paper to enable the selection committee to evaluate it. Introductory and general
matters should pot be included. The synopsis - if accepted - will be reproduced
in unedited form in the Book of Extended Synopses; therefore, the original
must be submitted as camera-ready copy. The general style and presentation
should be as in the attached sample.

(b) If changes or corrections of an extended synopsis become necessary, a revised
version may be sent to the IAEA by 15 February 1998 for inclusion in the
book of extended synopses;

(c) Four copies (including the master copy with original figures and a diskette) of
the full text of the paper, preceded by an abstract of 300 words maximum,
must be sent direct to the Meeting Secretariat by 15 February 1998 for
editorial purposes.

Authors are urged to strictly observe the above deadline as otherwise publication of their
paper cannot be guaranteed.
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Paper acceptance

In order to provide ample time for discussion, the number of papers that can be
accepted for oral presentation is limited. If the number of relevant and high quality papers
submitted for selection exceeds the acceptable number, poster sessions may be arranged.

Authors will be informed whether their papers have been accepted for presentation at
a regular session on the basis of the extended synopses. The IAEA however reserve the
right to refuse the presentation or publication of any paper that does not meet the
expectations based on the information given in the extended synopsis.

Further details concerning the -written and oral presentation at the meeting will be sent to
all authors in due course.

6. Proceedings

The proceedings of the meeting will be published by the International Atomic Energy
Agency as soon as possible after the meeting. They will include all papers presented,
printed in full, together with abstracts in English. With a view to speeding up publication
of the proceedings and reducing its costs, the length of the papers will be strictly limited.

Participants who order copies of the proceedings in advance during the meeting will
be entitled to a 5O% discount.

7. Working language

Working languages of the meeting will be English. All communications, synopses,
abstracts and papers must be sent to the Agency in English.

8. Distribution of documents

A preliminary programme of the Symposium will be sent to the participants before the
meeting.

The final programme, the book of extended synopses in English, to the extent
available, will be distributed upon registration.

9. Accommodation

Detailed information on accommodation and other items will be sent direct to all
designated participants approximately two month before the Symposium.
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10. Secretariat

The address of the Secretariat is:

International Atomic Energy Agency
IAEA-SM-355
P.O. Box 100
Wagramerstrasse 5
A-1400 Vienna
Austria

Telephone No.:(+43) - 1 - 2060 (0) plus extension
Telefax No.:(443) - 1 - 20607
Electronic mail: iaecK3iaeal.iaea.or.at

The Scientific Secretary of the Symposium is Mr. FL Vera Ruiz, Division of Physical and
Chemical Sciences (telephone ext. 21748, E-mail address: Heman.Vera-Ruiz@iaea.org).
Symposium organization is provided by Ms. Hide Schmid, Conference Service Section,
Division of External Relations (telephone extension 21316 & 21311,
E-mail address: hildegard.schmid@iaea.org).

11. Channels of communication

The Participation Form and the Form for the Submission of a Paper, together with
four copies of each synopsis, and, if applicable, the Grant Application Form, should be sent
to the competent official authority (Ministry of Foreign Affairs, national atomic energy
authority) for transmission to the Director General of the International Atomic Energy
Agency.

Subsequent correspondence on scientific matters should be sent to the Scientific
Secretary and correspondence on administrative matters to the IAEA Conference Service
Section.



SAMPLE OF EXTENDED SYNOPSIS IAEA-Meeting and Paper No.

USE OP Cs-137 CALIBRATION SOURCE IN EVALUATION OF
BWR FUEL BURNUP

G. AF EKENSTAM
Swedish Nuclear Power Inspectorate (SKI) , Stockholm, Sweden

M. TARVAINEN
Finnish Centre for Radiation and Nuclear Safety (STUK) ,
Helsinki, Finland

A method for evaluating the burnup (BU) of BWR spent fuel
was investigated by using a novel type of Cs-137 calibration
source. The source is constructed to fit in the fuel handling
fixtures of all the BWR type power plants in Sweden and Finland.
It can be used also in the interim storage facilities for spent
fuel, CLAB in Sweden and TVO-KPA-STORE in Finland.

The source is covered by a watertight steel cylinder which
is fixed inside a 0.65 m long piece of ASEA-ATOM type BWR fuel
channel. Inside the cylinder there is a 37 GBq Cs-137 pellet
fixed to a wagon which can be driven up and down by means of a
stepping motor. By moving the source, the repeatability of the
geometrical positioning is attained. The amplitude and scanning
speed are controlled by a remote control unit. A picture of the
apparatus is shown in Fig. 1. The apparatus is easy to handle
and decontaminate. The source can be transported in a custom
made box (45 cm x 45 cm x 70 cm) under category 11-Y.ellow.

In repeated measurements the precision of the new
calibration source was found to be ±1.7%. Use of this
calibration source makes it possible to calibrate the whole
measurement chain and to compare the data measured in different
geometries. A typical calibration time is 15 min, including
source handling.

FIG. 1. The Cs-137 calibration apparatus. Right: the source
inside a piece of BWR fuel channel; left: the remote control
unit (top) and the transport box.



In recent measurements, a Westphal loss free counting
(LFC) system was used in connection with an ND66 multichannel
analyser for scanning of fuel assemblies. By use of LFC, real
time correction of counting losses is performed.

For BU verification 21 assemblies with mean BUs from 14 to
31 MW.d/kg U and cooling times from 200 to 1500 d were scanned
on each of the four corners. The total time needed per assembly
was typically half an hour. The Cs-137 measurement data were
corrected for radioactive decay, self-absorption and
inhomogeneous Cs distribution. By use of the arithmetic mean
for the four corners and the earlier defined relation between
BWR fuel BU and Cs-137 activity [1], the BU could be calculated.

The BU calculated from the measured data is shown plotted
against the declared BU in Fig. 2. Error bars reflect the
precision of measurements for single assemblies. The ±5%
deviation lines are also plotted. A more detailed description
of the method will be published elsewhere [2].

The measurement system has been developed to be used by
the Swedish and Finnish national safeguards authorities for
verification of spent fuel BU.
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FIG. 2. The operator declared BU compared with the calculated BU
values based on the Cs-137 activity measurements (FI: Forsmark
unit I; Oil: Oskarshamn unit II).
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Le Secretariat de 1'Agence Internationale de 1'energie atomique presente ses compliments aux
ministeres des affaires etrangeres des Etats Membres de 1'Agence et a rhonneur de leur demander
d'appeler 1'attention des autorites gouvernementales competentes sur le fait que 1'Agence a
1'intention d'organiser, du 30 mars au 3 avril 1998, a Lisbonne (Portugal), un colloque international
sur les tendances recentes dans le domaine des radiopharmaceutiques a usage diagnostique et
therapeutique.

Les gouvernements auxquels la presente note est adressee sont invites a designer des
personnes souhaitant participer a ce colloque et presenter des memoires sur les sujets indiques dans
la notice d'information ci-jointe. Le Secretariat leur serait reconnaissant de bien vouloir porter
ladite notice et ses annexes a 1'attention des autorites, etablissements et personnes que ce colloque
pourrait interesser.

L'Agence Internationale de 1'energie atomique dispose de fonds limites pour payer une partie
des frais de participation de certains specialistes venant principalement de pays en developpement a
ressources economiques faibles. Seules pourront etre prises en consideration les demandes de
subvention presentees conformement a la procedure decrite au paragraphe4 de la notice
d'information.

Les gouvernements sont pries d'informer les participants designes qui auraient besoin d'un
visa pour entrer au Portugal qu'ils doivent en faire la demande des que possible aupres du
representant diplomatique ou consulaire du Portugal le plus proche.

Le Secretariat de 1'Agence Internationale de 1'energie atomique saisit cette occasion pour
renouveler aux ministeres des affaires etrangeres les assurances de sa tres haute consideration.
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International Symposium on Modern Trends in Radiopharmaceuticals
for Diagnosis and Therapy

Lisbon, Portugal
30 March - 3 April 1998

INFORMATION SHEET

1. Introduction and background

Radiopharmaceuticals form the cornerstone of in vivo nuclear medical diagnosis and
therapy. In vivo nuclear medical investigations provide unique information concerning
organ or target tissue function which is not available through other imaging modalities.
Targeted radiotherapy using open sources has many potential advantages over external
beam radiotherapy.

During the last three decades the Agency has been actively promoting the
development of radiopharmaceuticals and the introduction of nuclear medical techniques
into Member States. This policy has been implemented by the organisation of co-ordinated
research programmes, seminars, and International Symposia as well as through the
Agency's Technical Co-operation Programme. The first International Symposium on
Radiopharmaceuticals and Labelled Compounds, organised by the Agency, was held in
Copenhagen, Denmark, in 1973 and the second in Tokyo, Japan, in 1984. Proceedings
from both meetings were published by the Agency and have been widely used as reference
sources by scientists implementing programs in Member States.

Since the last Symposium in 1984 there have been major advances in new nuclear
medicine applications and, particularly, in the imaging instrumentation and
radiopharmaceuticals, simultaneously accompanied by significant growth of regular nuclear
medicine practice.Widespread use of well established radiopharmaceuticals and the first
generation ""Tc agents has focussed attention on the associated safety aspects and led to
the adaptation of Good Manufacturing Practices(GMP) and quality assurance procedures,
rigorous evaluation procedures for new radiopharmaceuticals, regulatory clearances and
documentation of specifications and monographs.This period has also witnessed the
application of structure activity relationships, molecular design concepts, coordination
chemistry and advanced analytical techniques for development of more defined agents for
specific functional investigations such as the second generation ""Tc radiopharmaceuticals
particularly for brain and heart perfusion studies. Active research is also being continued
to develop third generation radiopharmaceutical agents based upon monoclonal antibodies,
peptides and other bioactive carrier molecules which can take part in various metabolic
and physiological processes in vivo. This has already resulted in the
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introduction of several very promising diagnostic radiopharmaceuticals led by U1ln
labelled monoclonal antibodies and peptides and development of their ""Tc analogues.This
period also saw a resurgence in the therapeutic applications of radiopharmaceuticals with
the successful introduction of many agents for palliation of metastatic bone pain.This
coupled with the confidence and experience gained in design of biospecific diagnostic
agents has resulted in an active research area to develop new therapeutic agents based on
short lived beta emitters like 153Sm, 186Re, 188Re in addition to well known 1311,32P, *>Y
etc.

In addition, in the area of invitro assays widespread availability of several
monoclonal antibodies at affordable cost has also resulted in the development of sensitive
radioimmunometric assays based on reliable and simple solid phase methodologies.

These multidisciplinary developments in the field of radiopharmaceuticals obviously
could provide scope for an international Symposium for fruitful exchange of information
in the spirit of the two earlier symposia on this topic, hi keeping with the Agency's role to
promote co-operation between Member States and the past tradition the Secetariat has
authorised the organisation of an International Symposium on" Modem Trends in
Radiopharmaceuticals for Diagnosis and Therapy" proposed to be held in Lisbon,
Portugal.

This Symposium is aimed to bring together scientists, technologists, and
representatives of regulatory bodies engaged in development, production and applications
of radiopharmaceuticals from all Member States, particularly those from the developing
world to exchange information, review the current state of the art, discuss possible future
developments and consider how these developments can be adapted to the specific needs
of developing countries.

2. List of topics

The programme of the Symposium will consist of invited review lectures, oral
presentations of research papers, round table discussions and panel discussions on various
aspects of radiopharmaceuticals research, production and use. Poster presentations might
be arranged if the number of relevant and high quality papers submitted exceeds the
acceptable number. The following topics are proposed to be covered in the Symposium.

2.1. Production of Medical Radioisotopes

-Cyclotron
-Reactor
-Generator Systems

2.2 Development of Radiopharmaceuticals for Planar imaging and Single Photon
EmissionTomography [SPECT]
-Technetium-99m Compounds
-Halogen Compounds
-Other diagnostic Radionuclide Compounds
-Development of new carrier molecules
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2.3. Development of Radiopharmaceuticals for Positron Emission Tomography [PET]

2.4 Development of Radioharmaceuticals for Open Source Therapy

2.5 Biodistribution Studies

-Optimal design of animal studies
-Alternatives to animal studies
-Computer simulations

2.6 Good Radiopharmaceutical Practice and Hospital Radiopharmacy

-Training
-Good rnanufacturing and Good Laboratory Practice
-Radiation hygiene aspects

2.7 Legislation and Regulatory Needs

-National and international harmonisation
-The role of pharmacopoeias

2.8 Radioimmuno metric Assays

-Assay development
-Quality Assurance

3. Participation

All persons wishing to participate in the meeting are requested to complete a
Participation Form (see attached Form "A") and send it as soon as possible to the
competent official authority (Ministry of Foreign Affairs or national atomic energy
authority) for subsequent transmission to the IAEA. A participant will be accepted only if
the Participation Form is transmitted through the government of a Member State of the
International Atomic Energy Agency or by an organization invited to participate.

Participants whose designations have been received by the IAEA will be notified
directly two to three months before the meeting.

4. Expenditures

As a general rule, the IAEA does not pay the cost of attendance, i.e. travel and
living expenses, of participants. However, limited funds are available to help meet the
cost of attendance of selected specialists mainly from developing countries with low
economic resources. Generally, not more than one grant will be awarded to any one
country.

If governments wish to apply for a grant on behalf of one of their specialists, they
should address specific requests to the Director General of the International Atomic
Energy Agency to this effect. Governments should ensure that applications for grants:
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(a) be submitted by 15 September 1997

(b) be accompanied by a duly completed and signed Grant Application Form
(as attached).

Applications which do not comply with the conditions mentioned under (a) and (b)
cannot be considered

The grants awarded will be in the form of lump sums usually covering only part of
the cost of attendance.

No registration fee is charged to participants.

5. Papers

All papers - apart from invited review papers - must present original work; they
should not have been published elsewhere.

(a) A completed Form for Submission of a Paper (Form "B"), together with the
Participation Form (Form "A") and two copies of an extended synopsis of 800
words (i.e. two A4 format pages of single spaced typing or the equivalent,
including any tables or diagrams and a few pertinent references) must be sent
to the competent offical authority (see section 11 below) for transmission to the
Meeting Secretariat to reach it by 15 September 1997 .

The synopsis should give enough information on the contents of the proposed
paper to enable the selection committee to evaluate it. Introductory and general
matters should not be included The synopsis - if accepted - will be reproduced
in unedited form in the Book of Extended Synopses; therefore, the original
must be submitted as camera-ready copy. The general style and presentation
should be as in the attached sample.

(b) If changes or corrections of an extended synopsis become necessary, a revised
version may be sent to the IAEA by 15 February 1998 for inclusion in the
book of extended synopses;

(c) Four copies (including the master copy with original figures and a diskette) of
the full text of the paper, preceded by an abstract of 300 words maximum,
must be sent direct to the Meeting Secretariat by 15 February 1998 for
editorial purposes.

Authors are urged to strictly observe the above deadline as otherwise publication of their
paper cannot be guaranteed.
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Paper acceptance

In order to provide ample time for discussion, the number of papers that can be
accepted for oral presentation is limited If the number of relevant and high quality papers
submitted for selection exceeds the acceptable number, poster sessions may be arranged.

Authors will be informed whether their papers have been accepted for presentation at
a regular session on the basis of the extended synopses. The IAEA however reserve the
right to refuse the presentation or publication of any paper that does not meet the
expectations based on the information given in the extended synopsis.

Further details concerning the written and oral presentation at the meeting will be sent to
all authors in due course.

6. Proceedings

The proceedings of the meeting will be published by the International Atomic Energy
Agency as soon as possible after the meeting. They will include all papers presented,
printed in full, together with abstracts in English. With a view to speeding up publication
of the proceedings and reducing its costs, the length of the papers will be strictly limited.

Participants who order copies of the proceedings in advance during the meeting will
be entitled to a 5O% discount.

7. Working language

Working languages of the meeting will be English. All communications, synopses,
abstracts and papers must be sent to the Agency in English.

8. Distribution of documents

A preliminary programme of the Symposium will be sent to the participants before the
meeting.

The final programme, the book of extended synopses in English, to the extent
available, will be distributed upon registration.

9. Accommodation

Detailed information on accommodation and other items will be sent direct to all
designated participants approximately two month before the Symposium.
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10. Secretariat

The address of the Secretariat is:

International Atomic Energy Agency
IAEA-SM-355
P.O. Box 100
Wagramerstrasse 5
A-1400 Vienna
Austria

Telephone No.:(+43) - 1 - 2060 (0) plus extension
Telefax No.:(+43) - 1 - 20607
Electronic mail: iaeo@aeal.iaea.or.at

The Scientific Secretary of the Symposium is Mr. H. Vera Ruiz, Division of Physical and
Chemical Sciences (telephone ext. 21748, E-mail address: Heman.Vera-Ruiz@aea.org).
Symposium organization is provided by Ms. Hilde Schmid, Conference Service Section,
Division of External Relations (telephone extension 21316 & 21311,
E-mail address: hildegard.schmid@aea.org).

11. Channels of communication

The Participation Form and the Form for the Submission of a Paper, together with
four copies of each synopsis, and, if applicable, the Grant Application Form, should be sent
to the competent official authority (Ministry of Foreign Affairs, national atomic energy
authority) for transmission to the Director General of the International Atomic Energy
Agency.

Subsequent correspondence on scientific matters should be sent to the Scientific
Secretary and correspondence on administrative matters to the IAEA Conference Service
Section.



SAMPLE OF EXTENDED SYNOPSIS IAEA-Meeting and Paper No.

USE OF Cs-137 CALIBRATION SOURCE IN EVALUATION OF
BWR FUEL BURNUP

G. AF EKENSTAM
Swedish Nuclear Power Inspectorate (SKI), Stockholm, Sweden

M. TARVAINEN
Finnish Centre for Radiation and Nuclear Safety (STUK),
Helsinki, Finland

A method for evaluating the burnup (BU) of BWR spent fuel
was investigated by using a novel type of Cs-137 calibration
source. The source is constructed to fit in the fuel handling
fixtures of all the BWR type power plants in Sweden and Finland.
It can be used also in the interim storage facilities for spent
fuel, CLAB in Sweden and TVO-KPA-STORE in Finland.

The source is covered by a watertight steel cylinder which
is fixed inside a 0.65 m long piece of ASEA-ATOM type BWR fuel
channel. Inside the cylinder there is a 37 GBq Cs-137 pellet
fixed to a wagon which can be driven up and down by means of a
stepping motor. By moving the source, the repeatability of the
geometrical positioning is attained. The amplitude and scanning
speed are controlled by a remote control unit. A picture of the
apparatus is shown in Fig. 1. The apparatus is easy to handle
and decontaminate. The source can be transported in a custom
made box (45 cm x 45 cm x 70 cm) under category II-Yellow.

In repeated measurements the precision of the new
calibration source was found to be ±1.7%. Use of this
calibration source makes it possible to calibrate the whole
measurement chain and to compare the data measured in different
geometries. A typical calibration time is 15 min, including
source handling.

FIG. 1. The Cs-137 calibration apparatus. Right: the source
inside a piece of BWR fuel channel; left: the remote control
unit (top) and the transport box.



In recent measurements, a Westphal loss free counting
(LFC) system was used in connection with an ND66 multichannel
analyser for scanning of fuel assemblies. By use of LFC, real
time correction of counting losses is performed.

For BU verification 21 assemblies with mean BUs from 14 to
31 MW.d/kg U and cooling times from 200 to 1500 d were scanned
on each of the four corners. The total time needed per assembly
was typically half an hour. The Cs-137 measurement data were
corrected for radioactive decay, self-absorption and
inhomogeneous Cs distribution. By use of the arithmetic mean
for the four corners and the earlier defined relation between
BWR fuel BU and Cs-137 activity [1], the BU could be calculated.

The BU calculated from the measured data is shown plotted
against the declared BU in Fig. 2. Error bars reflect the
precision of measurements for single assemblies. The ±5%
deviation lines are also plotted. A more detailed description
of the method will be published elsewhere [2] .

The measurement system has been developed to be used by
the Swedish and Finnish national safeguards authorities for
verification of spent fuel BU.
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FIG. 2. The operator declared BU compared with the calculated BU
values based on the Cs-137 activity measurements (FI: Forsmark
unit I; Oil: Oskarshamn unit II).
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