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In order to obtain the major physics characteristics of the advanced MOX cores, high
moderation full MOX LWR cores, Nuclear Power Engineering Corporation (NUPEC) carried
out the core physics experimental programs called MISTRAL and BASALA in collaboration
with CEA in the EOLE critical facility of the Cadarache Center from 1996 to 2002. NUPEC
also obtained a part of experimental data of the EPICURE program that CEA had conducted
for 30 % Pu recycling in French PWRs under the collaboration with French industrial partners.
Those experimental data were transferred to Japan Nuclear Energy Safety Organization (JNES)
by March 2005 for further effective utilization. The analysis of the experimental data was
performed by NUPEC from 1996 to 2003 with SRAC and MVP based on a common nuclear
data library, JENDL-3.2. A part of analysis was also done with JENDL-3.3, ENDF/B-VI and
JEF-2.2.

1.2 ARHOHEE AR RGHI BT 287 — ¥ FRITHRE (R JIhsA)

In Reduced Moderation Water Reactor (RMWR), the conversion ratio of 1.0 is achieved
and the plutonium quality (ratio of fission to total plutonium) can be kept high after burnup.
The reactor can therefore sustainably supply energy for a long term through plutonium multiple
recycling. The reactor can also act as an active storage of plutonium until the commercial
introduction of FBRs.

To study the effect of nuclear data uncertainty on the reactor physics characteristics of
RMWR, by using a 1-dimensional simplified benchmark calculation model on the axially
heterogeneous RMWR core, reactor physics characteristics were estimated with the different
nuclear data libraries JENDL-3.3, ENDF/B-VI.8 and JEFF-3.0. This difference corresponds to
nearly 500 days or more than 5SGWd/t of burnup period. The difference is caused due to the
difference in the fast neutron spectrum calculated with ENDF/B-VI.8 and JENDL-3.3.

1.3 /NVREDERIF (4S) BREHDTZD DT — 42 AR (BRI
For design of innovative control system and safety characteristic of the Non-refueling
core design of long life, a series of critical experiments is conducted at the fast critical facility,
FCA of JAEA-Tokai. To quantitatively estimate the uncertainty reduction through critical
experiments, an uncertainty reduction ratio (UR) is introduced, using the cross section error.

Additionally with sensitivity analysis of the cross sections, important cross sections are



clarified for burn-up calculation.
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In nuclear design of HTGRs, several cross sections were interested to characterize the
criticality and burn-up situations.

-3y, pu: (n,f) and (n,y) reactions
-3%U, 2pu, #°pu: (n,y) reaction

-C: elastic and (n,y) reactions
- MAs and LLFPs:  generation and

From the recent studies, it is indicated that JENDL-3.3 gives the k.g agreement with the
experiments within 1.5%Ak, JENDL-3.2 gives within 1.7%Ak, and ENDF/B-VI.8 and JEFF-3.0
give within 1.8%Ak for the some HTTR core conditions. The ke discrepancy between
JENDL-3.3 and JENDL-3.2 is caused by difference of U-235 fission data and its ratio of
(n,f)/(n,y) reaction in neutron energy range of 0.1-1.0eV. There is no discrepancy of kg value
between ENDF/B- IV.8 and JEFF- 3.0.

In thermal energy range, the capture cross section of carbon in the nuclear library JENDL
is about 4% larger than those of ENDF/B and JEF. From the calculation results of the HTR-10
and HTTR, it was found that the reactivity discrepancy by the carbon capture data is about
0.6%Ak/k for criticality analysis, although the cross section is very small as about 3mb at
2200m/s.
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Nuclear data activities in Japan started in 1963 by organizing Japanese Nuclear Data
Committee (JNDC). Since then, JNDC and Nuclear Data Center which was established in
Japan Atomic Energy Research Institute as Nuclear Data Laboratory in 1968 have made efforts
to provide various kinds of information on nuclear data and to develop Japanese own evaluated
nuclear data library (JENDL). Especially various versions of JENDL and JENDL special

purpose files are excellent products of Japanese nuclear data activities.

22 FrENE LCOET — 2 ISBOF K] & Gt Foami— OBl JIHAE)
Japan Atomic Energy Agency (JAEA) was established at October 1, 2005 after the
merger of Japan Atomic Energy Research Institute (JAERI) and Japan Nuclear Cycle
Development Institute (JNC). Missions of JAEA are described as followings:
(1) Establishment of nuclear fuel cycles,

(2) Research and development of nuclear fusion energy,



(3) Contribution to hydrogen economy by nuclear process heat,
(4) Quantum beam technology,
(5) Research on nuclear safety,
(6) Non-proliferation and safeguards technology,
(7) Decommissioning of nuclear facilities, treatment and disposal of low level waste,
(8) Cooperation with academic and industrial communities/ international collaboration/
human resource development/ atomic energy information and
(9) Basic nuclear engineering research, advanced basic research.
The nuclear data evaluation activities are included in the mission of (1) and (9). In order

to perform the missions, the nuclear data evaluation work is carried out in JAEA.
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One of the most important issues for sustainable utilization of nuclear energy is steady
implementation of High Level Waste (HLW) disposal. The long-term radio-toxicity of the
HLW is mainly dominated by the minor actinides (MA). The Partitioning and Transmutation
(P&T) technology is aiming at the reduction of the radio-toxicity by transmuting MA and other
long-lived fission products.
The nuclear data still play an important role in the future nuclear power development.
The neutron cross-sections of MA, especially, will become key issues. Current status of MA
nuclear data is not so satisfactory. What must be done for the future nuclear data? To improve
the nuclear data for MA, significant efforts are needed not only to measure nuclear data but
also to evaluate the reliability of existing data by using integral measurements. For this purpose,

well-organized framework program with coordinating role will be necessary.

3.2. BT — Z A~ D HIFE BB (A 2)
Major fields of nuclear data application are briefly reviewed and several attempts to
develop new themes are shown. A conventional approach and new one strongly coupling with
reactor physicist and/or core designers are discussed for revision of JENDL. It is pointed out
that nuclear data is in the stage of an improvement of quality rather than quantity as far as
typical reactor applications. In the new approach, the need of setting target accuracy is
emphasized from nuclear data and integral data point of view. Then the nuclear data sensitivity
analysis is unavoidable key for evaluation of current and target accuracies of individual
isotopic data. Finally, it is pointed out that more extensive cooperation with nuclear data
evaluators and reactor physicists or designer by removing the barrier between them is needed

since the final goal of nuclear data evaluation is the establishment of fuel cycle to keep energy



security.

3.3 N ERKL Hy# ORAEKR)

Nowadays, the data requirement is not restricted to nuclear energy but extending over
various fields from basic to application areas such as astrophysics, space technology and
medical application and so on.

To meet such a wide requirement with keeping the activity of nuclear data society, sew up
of good human resources is most essential as well as effective organization among scientists or
engineer who have motivation on nuclear data.

From the above mentioned view points, I would like to point out two recommendations;
One is the promotion of collaboration with peoples in nuclear physics, particle physics,
mathematics and other related fields to promote the production of “exotic nuclear data” taking
account of new models and theories developed in the physics fields. The second one is to
provide young people with opportunities to do nuclear data work like internship.

The nuclear data center JAEA and/or the Sigma Committee is expected to act as an

organizer of collaboration with other fields including physics society and young people.

T —Z LS T IV OFEGIT X D8 LS BRZEBE O ILY T DOW T OHE
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The nuclear data are extensively used in the Monte Carlo transport calculations to

3.4

[

analyze the radiation behavior in various fields such as accelerator facilities, spacecrafts, and
radiotherapy. By such transport calculations, particularly with the nuclear data, one could
obtain only the mean value of the one-body observables in the phase space, e.g. heat, flux, and
so on. We cannot calculate the fluctuations around the mean value, since the Boltzmann
equation has no information for the two-body and higher order correlations which determine
the fluctuation around the mean value.

A typical example for such a correlated quantity is the deposit energy distribution in a
cell, which is necessary for the estimation of the response function of the detector or a single
event upset probability of a semiconductor memory cell. We have therefore developed a new
treatment of radiation behavior in the transport calculations by combining the nuclear data with

the reaction models so as to trace all higher correlations.
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Evaluations for JENDL-4 are in progress in order to improve fission product and minor



actinide data in JENDL-3.3. In Europe, the OECD/NEA Data Bank released JEFF-3.1 in 2005.
Moreover, the National Nuclear Data Center in BNL, which released ENDF/B-VI.8 in 2001, is
now preparing for the release of ENDF/B-VII whose B version is available on Web. Compared
are neutron-induced reaction data contained in major general-purpose libraries: major actinides,
minor actinides, long-lived fission products, and structural materials in JENDL-3.3, ENDF/B-
V1.8, ENDF/B-VIIB1.2, and JEFF-3.1. It is found from the comparison that there still exist

large discrepancies among the cross sections in different libraries.

3.2 G FEBRMRENTIC & D PERELLER AREIE (57754
The 2003-2004 activity of Reactor Integral Test WG under Subcommittee on Reactor

Constants of Japanese Nuclear Data Committee is presented. During this period, the WG
carried out integral tests of JENDL-3.3, ENDF/B-VI and JEFF 3.0 for reactor applications.
Some results of integral tests for other latest libraries, JEFF-3.1, ENDF/B-VII, etc. are also
presented as follows:

@ Integral test of JENDL-3.3 in U-fueled thermal reactors

@ Integral test for FCA cores (JENDL-3.2,3.3, ENDF/B-VI1.8,VILp and JEFF 3.1)

@ Integral test of latest libraries (JENDL-3.3, ENDF/B-VL.8,VILp and JEFF 3.1)

@ Action plans now underway by Reactor Integral Test WG chaired by M. Ishikawa

33 EFHRICBIT 2T =42 7477 U —OFIH F#75 (TEPSYS)

In core design calculation, nuclear data takes part as multi group cross section library
during the assembly calculation, which is the first stage of a core design calculation. This
report summarizes the multi group cross section libraries used in assembly calculations and
also presents the methods adopted for resonance and assembly calculation. The present
assembly codes mainly employ the library based on ENDF/B-1V or V. On the other hand, some
assembly codes have started employing JENDL series (3.2/3.3) as one of the main nuclide data
besides ENDF series.

. BT OT — 2 HIE V& - E0EE L))
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We proposed installing “Neutron-Nucleus Reaction Measurement Facilities” in the
Materials and Life Science Facility (MLF) in the High-Intensity Proton Accelerator Project
(J-PARC: Japan Proton Accelerator Research Complex) in 2002 to conduct three research
projects:
(1) fast-neutron reaction and nuclear astrophysics,

(2) neutron nuclear data on minor actinides and long-lived fission products, and



(3) all-elements simultaneous, non-destructive and high-sensitivity
nuclide-quantification.
Fortunately, the proposal was approved in 2004. MLF will receive the first 3-GeV proton

beam by the end of 2007, and will provide test neutron beams for users in 2008.

42 PPEA-REWTE AL ORIE kR Ol o pEAE)
The cross section measurements have been made by an activation method, neutron
time-of-flight (TOF) method and so an. As for neutron TOF measurement, a high-speed data
acquisition system has been developed, which comprises two parallel channels with a
flash-ADC. One channel is intended for measuring fast neutrons, of which energies range from
10 eV up to several keV. The sampling rate is 40 MHz. The other is operated at a 4 MHz
sampling rate for measuring slow neutrons of which energies range down to a few 10 eV. The
' Am and **Am nuclides are important in the nuclear waste management, since the presence
of these nuclides in the nuclear waste induce long-term radio toxicity because of long-lived
alpha emitters. However, there are discrepancies among the reported data for the thermal

neutron capture cross section 0 0 of 241Am, which reach more than 20%. In addition, there is a

discrepancy among the values for ***

Am(n, y) reaction cross section, which reaches about 10%.
In these problems, the cross section measurements were made for the **'Am(n, y)***Am and

243 244m+ .
Am(n, y)"""™  Am reactions.
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The (n, y) cross sections for LLFP are not well measured in both quality and quantity.
The (y, n) cross section measurement makes it possible to supplement the (n, y) cross sections.
In the electron storage ring facility TERAS, quasi-mono-energetic y rays are produced in the
energy range of 1~30MeV by means of inverse Compton scattering with a Nd: YVO4 laser and
its harmonic modules. The inverse Compton scattered photons passing through a lead
collimator was used to irradiate the target. A **Zr target material was placed at the center of a
neutron detector. The number of y ray was monitored with a Nal(Tl) scintillation detector
located behind the neutron counter. The neutron detector is composed of twenty *He
proportional counters embedded in a polyethylene moderator. The *He counters are mounted in
3 concentric rings to achieve high detection efficiency. The diameter of each ring is 76mm,
140mm and 200mm, and the number of the *He counters of each ring is 4, 8 and 8, respectively.

We measured the (y,n) cross section for **Zr from 8.4MeV to 9.8MeV in gamma ray energy.
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