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self-shielding, the experimental technique and the computational method for the nuclear
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within the framework of the cooperation between JUA and CEA through discussion in the
Japan-France joint seminar or technical meeting held every year at Kyoto University or CEA. The
second revision of the agreement was concluded in 1999 to extend the cooperation till 2004.

For the theme , the development of a computational method for the resonance
self-shielding effect based on the subgroup method, a computational method considering the
interference effect among resonance absorption cross sections of resonant nuclides, and an
assessment of the spatial dependence of resonance self-shielding are performing mainly through
the benchmark calculations. For the theme , experiments and analyses of such as the fission or
capture reaction rate measurement in Japan and France are performing as well as the burnup
benchmark calculation of the transuranic elements on the basis of the information exchange. For
thetheme , in order to assess the effect of difference in the nuclear data library between Japan
and France which was found through the benchmark calculations on the void reactivity coefficient
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analysis. For thetheme , the methodology to calculate accurately the Doppler effect of nuclear
fuel was investigating through the benchmark calculation, since this effect is especially important
in the transient phenomena of nuclear reactors. For thetheme , the information exchange on the
various experimental techniques including the reactor noise experiment, the neutron flux and
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development of reactor physics in the next generation. Therefore, the information exchange is not
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as the accelerator driven subcritical reactors. It should be noted here that the joint paper between
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Opening Address

TOPIC 2 : Rim & Radial Temperature Effects- Doppler Coefficient
TOPIC 4 : Minor Actinide Recycling and TRU Physics

TOPIC 6 : Cooperation On Experimental Techniques

Proposal And Discussions For The Future Cooperation

Tuesday, 23rd January
Technical Visit to KUCA

1. Opening Addresses

On behalf of the JUA, Prof. SHIROYA expressed his happiness to welcome the
French delegation to the 9th Seminar on Next Generation Reactor Physics within the
framework of the cooperation between Japanese University Association and the
Nuclear Energy Directorate of CEA. He mentioned that the fruitful cooperation of
CEA and JUA resulted in the first common paper related to the void coefficient
benchmark published in N.S.E. in May, 2000, and also expressed his confidence in the
fruitful discussions during the Seminar.

On behalf of Research Reactor Institute, Kyoto University, Prof. INOUE
expressed his welcome to the French delegation and his expectation for the fruitful
cooperation.

On behalf of CEA, Dr. CATHALAU thanked the Japanese delegation for the
organization of the Seminar. He described the various activities of the new
organization in CEA, and expressed his expectations for the friendly exchange to be
continued further on.

2. Technical Presentations

2.1. Topic 2. Rim & Radial Temperature Effects- Doppler Coefficient

O. LITAIZE presented the CEA results on the synthesis of the JUA/CEA results
on the LWR Doppler reactivity coefficient benchmark. Comparison of cases using
average temperature and temperature profile, both treating the space dependent self
shielding have been performed for APOLLO-2 results by CEA and RESPLA and MVP
results by Osaka University. Very similar results have been obtained for PWR cases,
whereas for the BWR cases, increases in the disagreement between APOLLO-2 and
RESPLA results for average temperature case have been observed. The good



agreement between APOLLO-2 and MVP for the BWR cases was found despite the
different libraries used, which may be due to cancellation of the discrepancies. It has
been pointed out that MVP results of PWR results would be helpful for further
discussions.

M. HATTORI presented the results of the MVP calculations on the LWR Doppler
reactivity coefficient benchmark. For PWR-UO: cell, the average model
overestimated 9% +/- 3%, whereas for the PWR-MOX cell, slight overestimation
within the statistical error by the use of the average temperature model was observed.
It has been suggested to make the comparison of reaction rates in MOX cells,
especially Pu-240, to understand the observed discrepancies.

M. HATTORI presented the study on the improved method of Doppler coefficient
calculation by Multiband method. This methodology has been implemented in the
RESPLA code developed at Osaka University. Compared to the previous results,
which showed that the use of averaged temperature overestimated the Doppler
coefficient by 14% in PWR and 20% in BWR cell, the current results based on the
modified RESPLA for UO:2 cell of the Doppler benchmark showed that the
overestimation has been changed to 8% and 20% in PWR and BWR cells, respectively.

2.2, Topic 4. Minor Actinide Recycling and TRU Physics

G. YOUINOU presented the parametric studies on MA transmutation in PWRs.
The effect of initial content and target radius of Np and Am targets on the MA
consumption were studied in the 24 guide-tubes in a UOX 3.7% assembly. It has
been shown that the depleted amount is sensitive to the initial content but not to the
target radius for both NpO2 and AmO: targets. It has also shown that the negative
reactivity due to the introduction of the targets are also very sensitive to the initial
content of MAs, so that the initial content and the number of target assemblies should
be carefully determined from the viewpoint of reactivity.

T. IWASAKI presented the results of the analysis of benchmark problem based on
Japanese PIE data. Significant discrepancies were found between the French and
Japanese results for Pu-238, Am-243, Cm-242, Cm-244, Sb-125, Cs-134 and Eu-154.

C/E values for Pu-238, Am-243, Cm-244, Cs-134, Ce-144 are underestimated,
whereas those for Cm-242, Sb-125 and Eu-154 are overestimated. The rather large
C/E of Cm-242 could possibly be attributed to its experimental uncertainty due to its
short lifetime. Notable trends were observed for Sb-125, Eu-154 ; good agreement for
JUA, overestimation for CEA. It has been pointed out that the disagreement for



Sb-125 is due to ambiguity in fission yield from ORIGEN2, whereas the disagreement
for Eu-154 is due to ambiguity in cross section of ORIGENZ2. The reasons for the
discrepancies of the heavy metal results are to be analyzed, including the comparison
of Am-242m cross section between JEF2.2 and JENDL-3.2.

G. YOUINOU presented the French results of the MA burnup benchmark

calculated using APOLLO-2. The following differences were found ;

® Np-237, 50% atom fission : Np-237, Pu-240 and Pu-242
Np-237, 90% atom fission: Pu-242 and Cm-244
Am-241, 50% atom fission : Pu-240, Pu-242, Am-244, Cm-244
Am-241, 90% atom fission : Pu-238, Pu-242(significant)
Cm-244, 50% atom fission : Cm-244, Cm-245
Cm-244, 90% atom fission : Cm-244 (significant), Cm-246 (significant)
The Am-241 results are consistent to PIE results and maybe attributable to cross
section difference of Am-242m. For the Cm-244 case, it has been pointed out that
Cm-244 is not self-shielded in CEA93 library but the effect is not yet checked.

Through the discussions, it turned out that the JUA calculations are based on
constant flux , whereas the CEA calculations are based on constant power. This
disagreement leads to the difference in flux level during burnup steps. It has been
concluded that it might be difficult to compare all the data due to the disagreement
between the treatment of benchmark specifications.

T. IWASAKI presented the overview of the recent PIE activities in Japan after
1995, which consist of five cases of both PWR (Takahama-3 plant, 3 cases) and BWR
(Fukushima-Daini-2 plant, 2 cases). The PIE data are open to public as
JAERI-Tech 2000-071 and were proposed to be included in the new benchmark
problems for CEA-JUA cooperation.

O. LITAIZE presented the result of CEA on the selection of the new PIE
benchmark proposed by Dr. Iwasaki during the last meeting at Dec.2000. For PWR
cases, sample group SF95 was rejected; for group SF96, three cases (SF96-2, -4 and
-5) and for SF97, three cases (SF97-2, -4 and -6) were selected. For BWR, all cases in
SF98 and SF99 were selected. It has been pointed out that the following information
are necessary in order to perform the benchmark; definition of void rate, exact
geometry to be able to orientate the assemblies, information about other pins as those
analyzed, position of assembly in the core, detailed information about control blades if
any, and the current approach of analysis made by the Japanese side.

2.3 Topic 6 : Cooperation On Experimental Techniques




S. CATHALAU presented the results for the power normalization using individual
peak check technigue. The objective of this method is to determine the Pu fission
rate / U fission rate ratio allowing the normalization between y-scan maps of UO: and
MOX, independently measured. Fission rates are evaluated based on y measurement
of 92Sr or 149Ba-1%0La. The measured results are combined with calculated
normalization factors, which were almost independent to the pin location, to obtain
the final results. This experimental technigue was successfully applied to
MISTRAL-4 UO2-REF core.

H. UNESAKI presented the results of the 2*1Am/23%U fission rate ratio
measurement and analysis performed at the Kyoto University Critical Assembly
(KUCA). The average C/E value for JENDL-3.2 was 0.88. The difference between
JEF2.2 and JENDL-3.2 was 7 to 11%. The cause of the difference arises from cross
section difference at low energy resonances, especially at 0.576eV and thermal cross
sections.

S. CATHALAU presented the results of absolute calibration of fission chambers
performed at SPEx. The calibration experiments were performed using GIN26
neutron generator together with the calculated data using MCNP. The new
calibration system is expected to serve to improve the absolute measurement
uncertainty and nuclear data library.

3. Proposal And Discussions For The Future Cooperation

3.1. Topic2.: Rim & Radial Temperature Effects- Doppler Coefficient

It has been agreed to perform reaction rate comparison, especially for the MOX
case in order to summarize the results to be published in a common paper. Prof.
Takeda will contact A. Santamarina on the preparation of the common paper

3.2.  Topic 4 : Minor Actinide Recycling and TRU Physics

Concerning the first PIE benchmark, the experimental burnup data in the
previous benchmark specification was corrected by JAERI and corrected data would
be transferred from JUA to CEA by the end of January. CEA will perform the
calculation and send the results to JUA by the end of June, which is two months
before the deadline of paper submission for the ND2001 conference. Only the nominal
cases are to be recalculated. The contact person is T. lwasaki (Tohoku University) for
JUA and G. Youinou for CEA.



Concerning the new PIE benchmarks, Dr. lwasaki explained that no information
about the control elements are provided by JAERI; however, irradiation has been
performed under the absence of control elements in the neighbor of the assembly. All
other information requested by CEA would be transferred to CEA side by T. Iwasaki
by the end of March. The results of PWR cases (SF96, No. 2, 4 and 5) should be
presented by the end of June; the BWR cases (SF98, three cases) should be presented
by the end of December. The schedule for the rest, i.e. SF97 and SF99 are to be
determined during the next Seminar.

CEA side has proposed to initiate a new benchmark on burnup calculation.
Proposals will be send to JUA by CEA via e-mail ; the detail of the benchmark will be

discussed during the next seminar.

3.3.  Schedule for the Next Joint Seminar

The next JUA-CEA seminar is scheduled to be held in conjunction with the
NUPEC meeting, which will be held on June at Cadarache. A technical meeting is
also scheduled to be held in December if necessary.
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Japanese University Association and CEA/DEN Meeting

December 11-12, 2001
Cadarache - Bldg 230

Agenda

Tuesday 11 Dec. Morning

9:30 am

9:45 am

10:30 am

10:45 am

11:15 am

11:45 am

12:15 am

Welcome address (A. ZAETTA and A. SANTAMARINA)

Topic 2 : Doppler Reactivity Coefficient

Comparison of Reaction Rate in LWR Doppler Reactivity Coefficient Benchmark
(Prof TAKEDA)

Doppler coefficient results
(C. CHABERT, A. SANTAMARINA)

Topic 4 : PIE Benchmarksand Minor Actinide Recycling

Japanese calculation result for PWR benchmark.
(Prof IWASAKI)

APOLLO2/CEA93 Analysis of the SF97(PWR 17x17) PIE Benchmark
(C. CHABERT)

Specification for BWR benchmark.
(Prof IWASAKI)

Analysis of Innovative U233-Np-Th Core as a Np-Burner.
(Prof AIZAWA)

Lunch at the « restaurant des cadres »

Tuesday 11 Dec. Afternoon : Topics on Advancesin Codes
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2:15pm  DESCARTES: the future French neutronics Code.
(M. SOLDEVILA, J.J. LAUTARD)

3:00 pm  Advances in APOLLO2/CRONOS package for HTR calculation.
(X. RAPSAET, M. SOLDEVILA)

3:45pm  Evaluation of Eigenvalue Separation by Continuous Energy Monte Carlo Calc.
(Dr KITADA)

Wednesday 12 Dec. Morning
Topic 5 : Experiments and Experimental Techniques

9:15am Experimental Validation of the neutronics characteristics of the sub-critical
multiplying of an ADS: the MUSE experiment

(R. SOULE)

9:45am  Analysis of the MUSE experiment
(J.F.LEBRAT)

10:15am Present Satus of Next Term Project in KURRI.
(Prof SHIROYA)

10:30 am  Preliminary Results of Kuca ADS Experiments and Analysis.
(Dr UNESAKI)

11:00 am Joint Japanese — French Papers to be presented at the next Conferences

Lunch at the « restaurant des cadres »
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11-th CEA/JUA Seminar

November 25 - 26, 2002
Research Reactor Institute, Kyoto University

Agenda

November 25 (Monday)

9:45 Opening Address
Welcome Address from JUA
Thank-you Address from CEA

10:00 - 12:00
Topic 2
2-1. Kazuya YAMAJI and Toshikazu TAKEDA
“Rod Ejection Simulation in Sub-Assembly Based on Micro Reactor Physics”
Topic 4
4-1. Arnaud COURCELLE
“Analysis of the CEA/JUA PWR P.I.LE Benchmark. Improvement using
JEFF3.0 Evaluations”
4-2. Takashi CHIBA and Tomohiko IWASAKI
“Sensitivity Calculation of Cross Sections for the PWR Benchmark”
4-3. B. ROQUE and A. SANTAMARINA (Arnaud COURCELLE)
“Comparison of Cell Analysis and Assembly Analysis in BWR P.I.LE
Benchmark”

12:00 - 13:20 Lunch

13:20 - 15:10
Topic 5
5-1. Seiji SHIROYA
“Present Status of Next Term Project at KURRI in Relation with the
Accelerator Driven Subcritical Reactor”
5-2. Stephane CATHALAU
“Improvement of the Integral Gamma-Spectrometry Technique”
5-3. Yoshihiro YAMANE, Yasunori KITAMURA, and Hideto YAMAUCHI
“Study on Variance-to-Mean Method for Pulse-Mode Operation of
Accelerator-Driven Subcritical System at KUCA”
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5-4. Patrick BLAISE (Stephane CATHALAU)
“Power Map Measurement through La-140 and Sr-92 Peak Check
Technique”

15:10 - 15:30 Coffee Break

15:30 - 17:30
Topic 5
5-5. Hironobu Unesaki
“Preliminary Analysis of KUCA Critical Experiments using JENDL-3.3”
New Topic
N-1 Olivier LITAIZE
“Monte-Carlo Reference Calculation of APWR Neutronic Parameters.
Qualification on MISTRAL Experiments”

17:30 - 17:40 Discussion on Future Cooperation
17:30 - 17:40 Closing Address

18:00 - 19:30 Social Meeting

November 26 (Tuesday)

9:00 - 11:00
Discussion on Future Cooperation
Writing Minutes
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Minutes of the
11-th CEA-JUA (Japanese University Association) Seminar
on Reactor Physics of Next Generation Reactors

Research Reactor Institute, Kyoto University
Kumatori, Osaka, Japan
November 25-26, 2002

Participants

S. Cathalau (CEA Cadarache)

O. Litaize (CEA Cadarache)

A. Courcelle (CEA Cadarache)

T. Takeda (Osaka Univ.)

T. Kitada (Osaka Univ.)

A. Sawada (Osaka Univ.)

H. Yamauchi (Nagoya Univ.)

S. Okajima (JAERI)

0. Aizawa (Musashi Institute of Technology)
K. Yamgji (Osaka Univ.)

Y. Hirano (Kyoto Univ.)

T. Ogata (Kyoto Univ.)

T. Chiba (Tohoku Univ.)

K. Nakajima (JAERI)

A. Sasahira (Central Research Inst. of Electric Power Industry)
A. Yamamoto (Nuclear Fuel Industries)
Y. Yamane (Nagoya Univ.)

T. lwasaki (Tohoku Univ.)

M. Mori (Nuclear Engineering, Ltd.)
S. Shiroya (Kyoto Univ.)

H. Unesaki (Kyoto Univ.)
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Agenda

Opening Addresses

Presentations

Topic 2
2-1.

2-2.

Topic 4

4-2.

4-3.

Topic 5

S5-1.

o5-4.

Kazuya YAMAJ and Toshikazu TAKEDA, “Rod Ejection Simulation in
Sub-Assembly Based on Micro Reactor Physics”

T. Takeda, “Proposal of Benchmark Problem of Doppler
Calculation “

Reactivity

Arnaud COURCELLE, “Analysis of the CEA/JUA PWR P.I.E Benchmark.
Improvement using JEFF3.0 Evaluations’

Takashi CHIBA and Tomohiko IWASAKI, “Sensitivity Calculation of Cross
Sections for the PWR Benchmark”

B. ROQUE and A. SANTAMARINA, (presented by A. Courcelle),
“Comparison of Cell Analysis and Assembly Anaysis in BWR PI.E.
Benchmark”

Seiji SHIROYA, “Present Status of Next Term Project at KURRI in Relation
with the Accelerator Driven Subcritical Reactor”

Stephane CATHALAU, “Improvement of the Integral Gamma-Spectrometry
Technique”

Yoshihiro YAMANE, Yasunori KITAMURA, and Hideto YAMAUCHI,
“Study on Variance-to-Mean Method for Pulse-Mode Operation of
Accelerator-Driven Subcritical System at KUCA”

Hironobu UNESAKI, “Preliminary Analysis of KUCA Critical Experiments
using JENDL-3.3"

New Topic

N-1.

Olivier LITAIZE, “Monte-Carlo Reference Calculation of APWR Neutronic
Parameters. Qualification on MISTRAL Experiments”

Discussion on Future Cooperation

Opening Addr esses

Prof. Takeda (Osaka Univ.) addressed the opening of the Seminar and expressed his
gratitude to all the participants.
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Prof. Shiroya (Kyoto Univ.) expressed his happiness to welcome the French physicists
for the Seminar and his confidence in the fruitfulness of the discussions.

Dr. Cathalau (CEA) expressed his gratitude for the invitation to the Seminar and his
confidence in the fruitfulness of the discussions.

Topic 2: Rim and Radial Temperature Effects on Fuel Depletion and Doppler
Reactivity Coefficient

2-1. Kazuya YAMAJI and Toshikazu TAKEDA, “ Rod Ejection Simulation in Sub-Assembly
Based on Micro Reactor Physics’

Mr. Yamagji (Osaka Univ.) presented the results of control rod gection transient
analysisin LWR subassemblies. This work has been performed with special emphasis on
Doppler reactivity calculation using temperature distribution obtained in the transient
analysis and the verification of effective temperature models. The analysis has been
performed using the modified MICA code (developed at Osaka Univ.) with time-dependent
sub-group and 1QS-CCCP method capabilities. It has been pointed that 1) the Rowlands
effective temperature assuming parabolic temperature profile tends to underestimate the
Doppler reactivity in transient temperature profiles, 2) volume averaged temperature
model has better accuracy under non-parabolic temperature profiles, and 3) azimuthal
temperature distribution has no significant impact on Doppler reactivity calculation. The
verification of exact Rowlands effective temperature and improvement of MICA code
including the generation method of subgroup parameters and treatment of resonance
interference effect remains as future works.

2-2. Toshikazu TAKEDA, *“Proposal of Benchmark Problem of Doppler Reactivity
Calculation “

Prof. Takeda (Osaka Univ.) proposed a new benchmark problem of Doppler
reactivity calculation. The purpose of this benchmark problem is 1) to evaluate the effect
of cross sections with consideration of space-dependent self-shielding and temperature
distribution within a rod, and 2) to validate the average temperature models used in
conventional Doppler reactivity calculations.

Topic4: Minor Actinide Recycling and TRU Physics

4-1. Arnaud COURCELLE, *“Analysis of the CEA/JJUA PWR P.I.E Benchmark.
Improvement using JEFF3.0 Evaluations’

Dr. Courcelle (CEA) presented the results of CEA/JUA PWR PIE benchmark
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SF-97-4 using APOLLO-2 and JEFF3.0 nuclear data. The major improvement in the
nuclear data is U-235 and Pu-241. It has been shown that the previous results based on
JEF2.2 nuclear data showed remarkable underestimation for U-236 (-5%) and Pu-242
(-9%), and also for higher MASs, especially for Cm isotopes (-20% to —30%). The ORNL
evaluation for U-235 adopted in JEFF3.0, ENDF/B-VI.5 and JENDL-3.3 tends to give
lower C/E values of k-effective in highly enriched U systems, which improves the
discrepancies between experiment and calculation. For the SF-97-4 benchmark, the C/E
of U-236 is improved to —2% by the use of this new U-235 evaluation. The new Pu-241
evaluation improved the C/E value of Pu-242 by 4% and those of Am-243 and Cm isotopes
by up to 10% in the SF-97-4 benchmark.

4-2. Takashi CHIBA and Tomohiko IWASAKI, “ Sensitivity Calculation of Cross Sections
for the PWR Benchmark”

Mr. Chiba presented the results of SF-97 benchmark using SWAT code system
and JENDL-3.2 library. In order to investigate the cause of large discrepancy of up to
-50% for higher Cm isotopes by JENDL-3.2, sensitivity studies for U, Pu and Am cross
sections have been performed; values of cross sections were uniformly varied over the
whole energy range. It has been shown that capture cross sections for Pu-241, Pu-242,
Am-241 and Am-241 should be corrected by 20% to 30% in order to improve the C/E
values of Cm isotopes.

4-3. B. ROQUE and A. SANTAMARINA, (presented by A. Courcelle), “ Comparison of Cell
Analysis and Assembly Analysisin BWR P.I.E. Benchmark”

Dr. Courcelle (CEA) presented the results of SF-98 benchmark devoted to BWR
PIE. The results of cell calculation and subassembly calculation performed using
APOLLO-2 code were compared. It has been pointed that detailed analysis to be
compared with experimental data is currently not possible due to the lack of detailed
information of the axial enrichment distribution.

Dr. Iwasaki (Tohoku Univ.) commented that the benchmark data is being provided
by JAERI and not directly from the utilities. The detailed information, especially those for
BWR assembly are currently not accessible. Therefore, it was recommended to cancel
the further analysis of BWR benchmark problems.

Topic 5: Cooper ation on Experimental Technigues

5-1. Seiji SHIROYA, “ Present Satus of Next Term Project at KURRI in Relation with the
Accelerator Driven Subcritical Reactor”
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Prof. Shiroya (Kyoto Univ.) presented the ADSR research project at Kyoto
University Research Reactor Institute.  This project, mainly conducted by Kyoto
University and KEK (High Energy Accelerator Research Organization), is a joint project
including universities and industries, and is currently supported by the Ministry of
Education, Culture, Sports, Science and Technology (MEXT) of Japan. In the project, the
FFAG (fixed field alternating gradient) type synchrotron 150MeV proton accelerator is
combined with the Kyoto University Critical Assembly (KUCA).

5-2. Sephane CATHALAU, “Improvement of the Integral Gamma-Spectrometry
Technique”

Dr. Cathalau (CEA) presented the new gamma-spectrometry system installed in
the EOLE facility at CEA Cadarache. The new system is used for gamma scanning
measurement of EOLE fuel rods, and is designed to be automatically controllable to
reduce the radiation dose and other risks of the staff members. The new system was used
in BASALA-C experiment for itsfirst industrial utilization.

5-3. Yoshihiro YAMANE, Yasunori KITAMURA, and Hideto YAMAUCHI, “Sudy on
Variance-to-Mean Method for Pulse-Mode Operation of Accelerator-Driven Subcritical
System at KUCA”

Mr. Yamauchi (Nagoya Univ.) presented the activities related to the development
of variance-to-mean method to be used for subcriticality monitoring of the ADS.
Theoretical derivations of variance-to-mean formula were performed based on two
different definitions of mean value in quasi-static state (variance-mean and constant-mean).
The experiment was performed at Kyoto University Critical Assembly by combining the
critical assembly with pulsed neutron generator. Through the analysis of experimental
data, it has been shown that the variance-mean gives better results for longer pulse period,
and constant-mean gives better results for shorter pulse period.

5-4. Hironobu UNESAKI, “Preliminary Analysis of KUCA Critical Experiments using
JENDL-3.3"

Dr. Unesaki (Kyoto Univ.) presented the results of criticality analysis of Kyoto
University Critical Assembly using continuous energy Monte Carlo code MVP and
JENDL-3.3 library. The present analysis is focused on polyethylene moderated/reflected
thermal systems with various H/U ratios and effective U enrichment (adjusted by varying
the ratio of 93% enriched U and natural U plates in a fuel cell). It has been shown that
JENDL-3.3 significantly improves the C/E value, especially for cores with small H/U
ratio; the large over-prediction observed for JENDL-3.2 was significantly reduced to 0.998

23



to 1.006 by the use of JENDL-3.3. The criticality for highly enriched U cores (without
natural uranium plates) show slight overestimation compared to the cores containing both
enriched and natural uranium plates. The investigation of this trend remains as future
study.

New Topic

N-1. Olivier LITAIZE, “Monte-Carlo Reference Calculation of APWR Neutronic
Parameters. Qualification on MISTRAL Experiments’

Dr. Litaize (CEA) presented the results of reference Monte Carlo analysis of
MISTRAL UOX and MOX cores. Fission rate distributions, thermal flux distributions,
boron and void reactivity worths were analyzed using continuous energy Monte Carlo code
TRIPOLI-4. It has been shown that 1) criticality is predicted by +150 pcm for UOX core
and +400 to +600 pcm for MOX cores, 2) fission rate is well predicted within core region
and show about +4% discrepancy at core periphery, 3) boron reactivity of approximately
—16 pcm/ppm is well predicted by correlated sampling method.  From the above results, it
is concluded that Monte Carlo reference calculations could provide relevant and reliable
CIE.

Discussion on Future Cooper ation

The following plan on future cooperation has been agreed.

Topic 2:
® The paper by CEA will be presented at the next meeting

Topic 4:
® Summarizing the results of SF97 benchmark (preparation of joint paper)
» CEA (Dr. A. Courcelle) will send the detailed results of SF97 to Japanese side before the
next meeting.
» Japanese side (Dr. Iwasaki, Tohoku Univ.) will present the results using JENDL-3.3 to
CEA at the next meeting.
» The both sides agreed to start the preparation of ajoint paper to be published in scientific
journals.
® S-98 (BWR benchmark)
»  Further activities related to this benchmark are cancelled.
® New benchmark problem SF96 : with Gd pins (PWR)
> Japanese side will provide additional specification of SF96 benchmark to French
side if necessary.
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® Proposal of new benchmark : burnup analysis in thermal reactor
» CEA will present some results related to trends research on nuclear data using integral
experiments (reactivity measurements, PIE, etc.) at the next meeting.
» Japanese side (Prof. Takeda, Osaka univ.) may propose a new benchmark related to
burnup analysis after the presentation from CEA.

Topic 5:

® Japanese side (Dr. Unesaki) will present the results of KUCA criticality analysis for
Thorium and NU loaded cores at the next meeting.

® CEA would like to examine the possibility to settle the bases of cooperation in
miniature fission chambers utilization in the experimental reactors EOLE (or
MINERVE) and in KUCA. CEA and KURRI will examine this possibility in detail.

New Topics:
® CEA side (Dr. O. Litaize) will present a specific benchmark problem related to Monte

Carlo reference calculation of APWR neutronics parameters at the next meeting.

Next Meeting:
® The next meeting (12" seminar) will be held in France before October, 2003.
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