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Fifth Meeting of the Working Party on Nuclear Criticality Safety

December 6, 2001
OECD, Château de la Muette, Paris (France)

SUMMARY RECORD

1.  Introduction

The chairman, Y. Nomura, opened the meeting and welcomed the participants (see Appendix 1
for the list of participants) to the fifth meeting of the NSC Working Party on Nuclear Criticality Safety.

2.  Approval of the agenda

The agenda was approved without modification.

3.  Review of actions from the previous meeting

The actions from the last meeting were reviewed and considered as satisfactorily completed. One
of the actions concerned the results of the poll questionnaire sent by the secretariat to the WPNCS
members requesting their opinion on the appropriateness of starting a new activity on Mixed
Configurations. Only few responses were collected. Two representatives think that the idea is good in
principle but they cannot commit themselves or other people from their organisations. Another said that he
is not interested in this activity. Finally, one representative thinks that his organisation might support one
participant to this activity.

4.  Reports from the Expert Groups and co-ordination of the activities

a. ICSBEP

B. Briggs presented a report on the activities of the ICSBEP Project. A new edition of the ICSBEP
CD-ROM was published in September 2001. The Handbook spans over 22000 pages describing 2642
experiments grouped in 307 evaluations. The new edition comprises new and revised evaluations. 12
countries are participating in this effort and the handbook is used in 57 countries.

The distribution of benchmark configurations over the different categories showed a lack of
configurations in the Intermediate Enriched Uranium category. However, a large number of such
experiments were identified in the UK and they will start to be evaluated this year with the help of
Livermore.

A new addition to the handbook this year is a guide for the expression of uncertainties in evaluated
experimental data. New and revised evaluations will follow the recommendations of this guide.

Other additions to the handbook are a database and a user’s interface which will help users to
search with given criteria, and identify experiments.

The effort of compilation and evaluation of critical and subcritical experiments will continue next
year. An extension of the format to include Criticality Alarm Shielding type experiments will be proposed.
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b. Burnup Credit (M. Brady Raap)

M. Brady-Raap presented the activities of the Expert Group on Burn-up Credit. The results of
Phase III-A were published this year and those of Phase III-B will be published in early 2002. An article
summarising the findings of the Expert Group was submitted for publication in the RAMTRANS journal.
Pre-prints will be distributed by the secretariat, as they become available.

The present activities of the Expert Group concentrate on two main areas. Phase II-C is dealing
with axial burn-up profile asymmetry. Two phases are on-going on MOX fuel burnup.

The country reports showed that the interest in burnup credit is still high in most countries. M.
Brady-Raap suggests that a core group is formed within the Expert Group to discuss possible directions for
future programmes.

c. Minimum Critical Values (W-J. Weber)

W. Weber presented a summary of the Expert Group on Minimum Critical Values. The group has
agreed to finalise an intermediate compilation table of minimum critical values (mass, dimensions of
different simple volumes and concentration) for usual homogeneous media such as uranium oxide,
uranium nitrate, plutonium nitrate and plutonium oxide for different composition vectors and moderation
ratios. Up to now, more than 430 values have been entered on a web-based database hosted by NAIS.
Conversions to simple tables to be included in a report was also made. It was agreed to define a general
layout of the final report for this compilation and to collect information on the conditions under which the
data were generated by each participant. Reviewers were assigned for different categories of fissile media.

d. Criticality Excursions Analyses

C. De Oliveira presented a summary of the first meeting of the Expert Group on Criticality
Excursions Analyses which was attended by a panel of scientists and regulators. The presentations made at
the meeting covered both the modelling and the experimental activities. After the technical presentations,
the participants elaborated a proposal of the Scope and Objectives. This proposal was submitted to the
Working Party members and was approved.

e. Source Convergence Analysis (R. Blomquist)

The Expert Group on Source Convergence Analyses had defined four benchmarks for code
comparisons. The progress in solving the problems was considered as satisfactory since nine institutions
have already contributed.

Besides the calculation benchmarks, the Expert Group also discussed the Monte-Carlo algorithms
used for eigen value calculations. After finishing the work on benchmark exercises, the following areas
will receive more attention:

•  Development of criteria to measure convergence reliability
•  Investigation and evaluation of methods that can be used to ensure and to detect source

convergence.

Proposals will be elaborated and discussed at the forthcoming meeting, which might be held in conjunction
with the special session organised at the ANS meeting in Washington in November 2002.
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f. Experimental Needs

P. Cousinou presented a summary of the meeting of the Expert Group on Experimental Needs. At
this meeting, a web-based form for the expression of needs was discussed. Several presentations were
made to discuss the need for experimental programmes with MOX damp powders.

5.  Report from the Nuclear Science Committee (C. Nordborg)

After recalling the NEA committee structure, C. Nordbog, the head of the OECD/NEA Nuclear
Science section presented the activities of the Nuclear Science Committee (NSC) and the Data Bank. The
main working areas of the NSC are in reactor and fuel cycle physics and in chemistry. Besides the
WPNCS, the working parties are the WPPR (Physics of Plutonium Recycling), WPPT (Scientific Issues on
Partitioning and Transmutation), and WPEC (International Nuclear Data Evaluation). The Data Bank
provides services on Computer Codes, Scientific Nuclear Data and Thermodynamical data. Close co-
operation exists between the NSC and the Data Bank.

6.  OECD/NEA Joint Projects, features and examples (T. Dujardin)

T. Dujardin, Deputy Director of the NEA, presented examples of Joint R&D Projects carried out
in the international framework provided by the NEA. Developing such projects is one of the missions of
the Agency, and the legal basis is Article 5 of the NEA statute which stipulates that the Agency shall
promote joint undertakings if a group of participating countries agrees to perform the work in the
framework of the NEA. The general characteristics of these projects are that they have a separate funding,
usually contributed by the participating institutions, and that the project is structured with appropriate
committees (technical committee, management board…). T. Dujardin presented several examples of such
Joint R&D Projects in the area of safety and the Data Bank. The initiation of the process leading to such
projects is the expression of interest or need in a particular collaborative programme by one or several
member countries. Preparatory meetings are then organised to achieve consensus on the technical
programme and to draft the agreement. As a return of experience, it should be noted that the time elapsed
between the reaching of a consensus on the technical programme and the formal signature of the
corresponding legal agreement is often longer than expected.

The NEA offers flexibility for establishing such projects and offers a wide range of solutions
ranging from a pure secretariat role to a more advanced role where other aspects (such as the budget
management and the legal advice in establishing the necessary agreements) are also dealt with. Non-OECD
member countries can also participate in NEA Joint Projects.

7.  A new proposal for the Evaluation of Post-Irradiation Experimental Data and the associated
            database SFCOMPO.

The participants recognised the need of sharing experimental information on spent fuel
composition. It was also acknowledged that the SFCOMPO database constitutes an excellent candidate for
the compilation and dissemination of such data. Y. Nomura and the NEA secretariat will work on the
possibility to transfer this database on the NEA web server. The participants also discussed the possibility
to complete the database with missing information that could be recovered from open literature. The
irradiation history of the assembly in the reactor is considered as crucial in this perspective.

A discussion on the quality of the data available in SFCOMPO in terms of uncertainty and
evaluation process was also discussed. However, a huge effort is probably needed to improve the data and
it was not considered appropriate to start action in this direction in the near future.
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8. Nuclear Criticality Safety National Programs.

The country reports started by a presentation made by C. V. Parks on the Nuclear Criticality Safety
technical activities and issues in the US. DOE has a Nuclear Criticality Safety program encompassing
different areas such as Critical Experiments, Benchmarking, Knowledge Preservation…  The
benchmarking heading comprises items such as:

Nuclear data measurement and evaluation, including nuclides such as Fluorine, Potassium, U-
233…

Integral experiences with iron in LANL.

S/U analysis in SCALE.

An effort aiming at collecting experimental documentation from different laboratories is managed
by LANL. This includes the recordings of pioneers.

The NRC activities concentrate mainly on research work connected to BUC implementation, and
on clean-up activities associated with decommissioned weapons.

Y. Nomura described the National Program in Japan with emphasis on planned experiments with
Plutonium Solutions in the STACY facility. The need for this programme stems from the fact the majority
of available experiments with plutonium are those with a low content of Pu-240 while experiments with a
plutonium with a higher content of Pu-240 are needed in conjunction with the reprocessing of LWR fuel.

P. Grimm presented the status of the program LWR-PROTEUS Phase II, of which the goal is to
extend the code validation database to very high burnups for in-core fuel management and burnup credit.
Chemical assay analyses are carried out in PSI. The reactivity worth measurements will consider samples
of high burnup PWR fuel, doped samples with individual fission products as well as reference (fresh UO2
at different enrichments) and calibration samples.

P. Cousinou presented the on-going programs in France with emphasis on the following three
areas.

Experiments performed in Valduc. This includes the continuation of the Fission Product validation
program with different combinations of fission product solutions, high burnup rods, uranium
solution and the LWR lattice driver. Extra experiments were also performed with Mo-CH2 and
with (CF2)n. A further experimental program presented by Cousinou consists of configurations
involving a HEU solution slab reflected by various materials (Cu, Ti, Mo, Ta, C, Pb, organics…)
complemented with a water reflector. Finally, the same experiments with “high burnup” rods
(containing only actinides) were repeated after 15 years of cooling time to study the effect of the
decay of Pu-241 to Am-241.

A new density for solutions was elaborated taking into account experimental data on the density
and thermodynamical activity of water. This formula is applicable for uranium and plutonium
nitrate solutions. Extensions to UO2F2 and to other solutions will be carried out in the future.

The first version of the CRISTAL package developed by CEA, IPSN and industrial partners was
released. The next version foreseen at the end of year 2002 will include enhanced capabilities and
validation for its application to burnup credit studies.
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9. Planning of ICNC’2003.

Y. Nomura presented the status of the ICNC’2003 preparation. Participation to the technical and
the advisory committees has been solicited from different criticality experts. The appropriateness of
providing an official status of the international advisory committee was also discussed. The Nuclear
Science Committee will be consulted on this question.

10. Date and place of the next meeting

The next meeting will take place in Paris on September 12, 2002.
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Annex 1

List of participants

BELGIUM
   VAN DER MEER, Klaas                       Tel: +32 14 33 22 14
   Head Reactor Dosimetry Group              Fax: +32 14 32 15 29
   Studie Centrum voor Kernenergie           Eml: kvdmeer@sckcen.be
   SCK/CEN
   200 Boeretang
   B-2400 MOL

CZECH REPUBLIC
   MARKOVA, Ludmila                          Tel: +420 (2) 6617 2291
   Ustav jaderneho vyzkumu Rez               Fax: +420 (2) 20940 156
   Theoretical Reactor Physics               Eml: mar@nri.cz
   Nuclear Research Institute
   25068 REZ

FINLAND
   TANSKANEN, Aapo                           Tel: +358 (9) 456 5017
   Techn. Res. Centre of Finland             Fax: +358 (9) 456 5000
   VTT Energy                                Eml: aapo.tanskanen@vtt.fi
   Nuclear Energy
   P.O. Box 1604
   SF-02044 VTT Tekniikantie 4C

FRANCE
   COUSINOU, Patrick                         Tel: +33 1 58 35 74 21
   Chef de Service IRSN/DPEA/SEC             Fax: +33 1 46 57 29 98
   B.P. 17                                   Eml: patrick.cousinou@irsn.fr
   F-92265 FONTENAY AUX ROSES CEDEX

GERMANY
   GMAL, Bernhard                            Tel: +49 (0)89 32004 494
   Gesellschaft fuer Anlagen-                Fax: +49 (0)89 32004 491
   und Reaktorsicherheit                     Eml: gma@grs.de
   Postfach 1328
   D-85739 GARCHING

   WEBER, Wolf-Juergen                       Tel: +49 89 / 3 20 04 - 4 85
   Gesellschaft fuer Anlagen- und Reaktorsic Fax: +49 89 / 3 20 04 - 4 91
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   Postfach 1328
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NEA/SEN/NSC/WPNCS(2002)1

8

HUNGARY
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   KFKI Atomic Energy Research Institute     Fax: +36-1-395 9293
   Reactor Analysis Dept.                    Eml: hordosy@sunserv.kfki.hu
   P.O.Box 49
   H-1525 BUDAPEST 114

JAPAN
   MITAKE, Susumu                            Tel: +81 (3) 4512 2773
   NUPEC                                     Fax: +81 (3) 4512 2799
   Institute of Nuclear Safety               Eml: mitake@nupec.or.jp
   Fuel Cycle Facility Safety Analysis ec.
   17-1 Toranomon 3-chome
   Minato-ku, TOKYO 105-0001

   NOMURA, Yasushi                           Tel: +81 (0)29 282 5834
   Fuel Cycle Safety Evaluation Lab.         Fax: +81 (0)29 282 6479
   JAERI                                     Eml: nomura@popsvr.tokai.jaeri.go.jp
   2-4 Shirakata-Shirane,Tokai-mura,
   Naka-gun,Ibaraki-ken 319-1195

KOREA (REPUBLIC OF)
   HWANG, Hae Ryong                          Tel: +82 (42) 868 2214
   Radiation Safety Analysis Group           Fax: +82 (42) 861 0960
   Korea Power Engr. Co., Inc.               Eml: hae@ns.kopec.co.kr
   P.O. Box 148,    Yusong
   DAEJEON 305-353

RUSSIAN FEDERATION
   IVANOVA, Tatiana T.                       Tel: +7 08439 951 54
   Institute of Physics and                  Fax: +7 (095) 230 23 26
   Power Engineering (IPPE)                  Eml: abbn@ippe.obninsk.ru
   Fiziko-Energiticheskij Inst.
   1, Bondarenko Square
   249033 OBNINSK, Kaluga region

SWEDEN
   MENNERDAHL, Dennis                        Tel: +46 (0) 8 756 58 12
   E. Mennerdahl Systems                     Fax: +46 (0) 8 756 58 72
   Starvägen 12                              Eml: dennis.mennerdahl@ems.se
   S-183 57 TAEBY

SWITZERLAND
   GRIMM, Peter                              Tel: +41 (56) 310 2071
   Paul Scherrer Institute                   Fax: +41 (56) 310 4527
   CH-5232 VILLIGEN PSI                      Eml: peter.grimm@psi.ch



NEA/SEN/NSC/WPNCS(2002)1

9

UNITED KINGDOM
   BROOME, Peter E.                          Tel: +44 (0)1925 833 022
   British Nuclear Fuels plc                 Fax: +44 (0)1925 832 161
   R101, Rutherford House                    Eml: peter.broome@bnfl.com
   BNFL Risley
   Warrington WA3 6AS

   STEWART, James T.                         Tel: +44 207 944 5777
   Department for Transport, Local Governmen Fax: +44 207 944 2187
   2/33 RMTD, GMH                            Eml: jim.stewart@dft.gsi.gov.uk
   76 Marsham Street
   LONDON SW1P 4DR

UNITED STATES OF AMERICA
   BRADY RAAP, Michaele C.                   Tel: +1 (509) 375-3781
   Pacific Northwest National                Fax: +1 (509) 372-6421
   Laboratory (PNNL)                         Eml: michaele.bradyraap@pnl.gov
   902 Battelle Blvd
   P.O. Box 999, MSIN: K8-34
   Richland, Washington 99352

   BRIGGS, J. Blair                          Tel: +1 (208) 526 7628
   Idaho National Engineering                Fax: +1 (208) 526 2930
     & Environmental Laboratory              Eml: bbb@inel.gov
   P.O. Box 1625, MS-3860
   2525 North Fremont
   IDAHO FALLS, ID 83415-3860

   FUJITA, Edward K.                         Tel: +1 630 252 4866
   Reactor Analysis & Engineering Division   Fax: +1 630 252 4780
   Argonne National Laboratory               Eml: ekfujita@anl.gov
   9700 South Cass Avenue, Bldg. 208
   ARGONNE, IL 60439-4842

   PARKS, Cecil V.                           Tel: +1 (865) 574 5280
   Building 6011,  MS 6370                   Fax: +1 (865) 576 3513
   Oak Ridge National Laboratory             Eml: cvp@ornl.gov
   Post Office Box 2008
   Oak Ridge, TN  37831-6370

International Organisations
   DYCK, Hans Peter                          Tel: +43 1 2600 22768
   IAEA                                      Fax: +43 1 26007 22768
   Division of Nuclear Fuel Cycle            Eml: h.p.dyck@iaea.org
   and Waste Technology
   P.O. Box 100
   A-1400 VIENNA

   NOURI, Ali                                Tel: +33 (0)1 45 24 10 84
   OECD Nuclear Energy Agency                Fax: +33 (0)1 45 24 10 28
   Le Seine St-Germain                       Eml: ali.nouri@oecd.org
   12, Boulevard des Iles
   92130 Issy-les-Moulineaux
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Annex 2

NEA/SEN/NSC/WPNCS(2001)2

ORGANISATION FOR ECONOMIC COOPERATION AND DEVELOPMENT

Nuclear Energy Agency
Nuclear Science Committee

Fifth Meeting of the Working Party on Nuclear Criticality Safety

Thursday December 6, 2001, starting at 1:30 p.m.
OECD - Château de la Muette, Paris (France)

PROPOSED AGENDA

1 Introduction (Y. Nomura).

2 Approval of the agenda.

3 Review of actions from the previous meeting (A. Nouri)

4 Reports from the Expert Groups and co-ordination of the activities

g. ICSBEP (B. Briggs)
h. Burnup Credit (M. Brady Raap)
i. Minimum Critical Values (W-J. Weber)
j. Criticality Accidents (C. De Oliveira)
k. Source Convergence Analysis (R. Blomquist)
l. Experimental Needs (P. Cousinou)

5 Report from the Nuclear Science Committee (C. Nordborg)

6 OECD/NEA Joint Projects, features and examples (T. Dujardin)

7 A new proposal for the Evaluation of Post-Irradiation Experimental data and the associated database
SFCOMPO.

8 Nuclear Criticality Safety National Programs.

Overview of Nuclear Criticality Safety technical activities and issues in the US, (C. V. Parks)

National Program in Japan; Experimental Project of Plutonium Solution at STACY Facility”, Y.
Nomura

Status of LWR-PROTEUS Phase II, P. GrimmOverview of the Criticality Safety Program is France

9 Planning of ICNC'2003.

10 Any other business.

11 Date and place of the next meeting


