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Proposal for Agenda

Thirty-Fourth Meeting

New Topics

.1 Impact of new computer architechture on Radiation transport codes

(Vector and/or Parallel computers, Advanced Work Stations, Trans-

puters, etc),

.2 New Application of Neutron Radiography.

Topics carried over from previous Meetings

-c.«::wwww

(VORI TG I L

.1 Current issues of Plutonium Recycling in LWRs.

.2 Review of Requirements for the Methods of Validating Neutronics

Codes.

3 Physics Aspects of Fast and other advanced Reactors (Reactivity
Feedback Properties, Design Tradeoffs and Safety Implications),

4 Major Nuclear Non-Reactor Facilities (formerly: New Facilities of
Importance for Neutronics and Reactor Physics Research).

5 Fusion Blanket Shield Performance (formerly Fusion Blanket, etc.).

6 Physics and Safety Aspects of Transuranium Burning Reactor and
Accelerator Performance,

7 Physics Problems of 3D On-Line Monitoring,

Benchmarks and Data Bases

Radiation Shielding Benchmark Data Base,
Criticality Safety: Burnup Credit,
Shielding of Transport Casks,

Noise Analysis,

Measurement of Tritium Production Rates,
Three-Dimensional Transport Benchmark,
Validation of Delayed Neutron Data,

3-D Dynamics. for LWR Cores,

O o =3 O Ul = W DD s

Pin Power Distribution within Assemblies,

HXORMI. FUEMEZSAQGRTFF Y27 2584 ARBaR.
EHREMBL HBARL2E. RIBEMEFB2 HIBERE T,
A% ®319-11 KBREBHBEENOLTOR 2 — 4
' HARRF 7o i E i 5 nr
JRF A L
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List of Contributed Papers from Japan in the 33rd NEACRP Meeting

* R. Takeda, M.Aoyama, Y.Ishii, 0. Yokomizo, K. Ishii, N. Sadaoka
and S. Uchikawa: "Plutonium Generation Boiling Water Reactor
Concept" ,

* Y. Ohkubo, T. Wakabayashi and Y. Yamashita: "Study on
Enhanced Safety Core Characteristics of Nitride Fuel FBR"

* K. Shirakata and T. Sanda: "Prediction Accuracies of Safety
Related Core Design Parameters for FBR"

* A. Hara and K. Kinjo: "Analysis of JOYO Burnup Characteristics"

* F. Akino, T. Yamane, H. Takeuchi and Y. Kaneko: "Measurement
of Void Reactivity Worth of HTTR Mockup Control Rod Hole in
VHTRC-1 Core"

* I, Murata, K. Yamashita and R. Shindo: "Analysis of
Temperature Effect of Reactivity for VHTRC and SHE with Nuclear
Design Code System for High Temperature ENgineering Test
Reactor(HTTR)"

* T, Nishida, I. Kanno, H. Takada, T. Takizuka, M. Mizumoto, M.
Akabori, Y. Nakahara, Y. Okumura, H. Yasuda and Y. Kaneko: "TRU
Transmutation System with Proton Accelerator"”

* M. Ishikawa, M. Yamaoka, T. Wakabayashi and T. Kawakita: "TRU
Transmutation in LMFBR(II)"

* H. Gotoh, M. Haruyama and N. Wakayama: "Development of Non-
Destructive Measuring Techniques for Trace Amount Fissile and
Fertile Material in Drum-Sized Waste"

* N. Kawata and T. Wakabayashi: "Utilization of MOX Fuel Assembly
Containing Gd203 in ATR"

* H. Maekawa, Y. Oyama and K. Kosako: "Benchmark Test of Be
Nuclear Data in JENDL-3 Through Analysis of Time-of-Flight and
Integral Experiments on Be Assemblies at FNS"

* Y. Oyama, C. Konno, Y. Ikeda, H. Maekawa, K. Kosako and T.
Nakamura: "Phase-I1IIA Experiments of the JAERI-USDOE
Collaborative Program on Fusion Neutronics"

* A. Takahashi, K. Yamanaka and K. Sumita: "Integral Experiments
to Improve Breeding Ratio"

* Y. Takigawa, Y.Takeuchi, H. Namba, S. Ebata, S. Kasai and T.
Anegawa: "A Study of Regional Oscillation with TOSDYN-2"
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* 0. Yokomizo, I. Sumida, T. Anegawa, Y. Yoshimoto and T.
Fukahori: "Examination of Nuclear Thermal Hydraulic Oscillation
Modes in BWR Core"

* T, Takeda, H. Ikeda and M. Tamitani: "Summary Report of 3-D
Neutron Benchmark Problems"

* H. Maekawa( Ed.): "International Comparison on Measuring
Techniques of Tritium Production Rate for Fusion Neutronics

Experiments"”
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Model keff CR-worth
rod out rod in (A k/kk™)
Small LWR
Monte-Carlo 0.9778 0.9623 1.63E-02
+0.00046 +0.00048 +0.07E-02
Pn 0.9766 0.9630 1.45E-02
+0.00058 +0.00078 +0.22E-02
Sn 0.9712 0.9624 1. 58E-02
+0.000068 +0.000082 +0.003E-02
Small FBR
Monte-Carlo 0.9731 0.9590 1. 52E-02
+0.00020 +0.00020 +0.03E-02
Pn 0.9794 0.9647 1.56E-02
Sn 0.9734 0.9593 1. 52E-02
+0.00017 +0.00018 +0.007E-02
Nodal Transport 0.9714 0.9572 1. 54E-02
Large FBR
Monte-Cario 1.0005 0.9708 3.05E-02
+0.00020 +0.00019 +0.03E-02
Pn 1.0040 0.9772 2. T4E-02
Sn 1.0005 0.9703 3.11E-02
+0.00047 +0.00045 +0.04E-02
Nodal Transport 0.9996 0.9695 3.10E-02
Small FBR with
Hexagonal-Z
Monte-Carlo 1.0951 0.8799 2.23E-01
+0.00035 +0.00033 +0.005E-01
Pn 1.0942 0.8819 2. 20E-01
+0.0015 +0.0102 +0.12E-01
Sn 1.0887 0.8927 2.02E-01
+0.0043 +0.0109 +90.10E-01
Nodal Transport 1.0889 0.8748 2.25E-01
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CEEERER 3.0

Impressions and thoughts on the Japanese
research activities

Imre Pdzsit
Studsvik Nuclear
Fuel Technology Department
611 82 Nykoping, Sweden

My impressions and reflections are based on a three-months long stay with the
Nishina Laboratory of the Nuclear Engng Dept of Nagoya University, including
an eight-day long visit to Tohoku University, and numerous short visits to
research laboratories and power stations as well as discussions at formal and in-
formal meetings. This one being my first visit to Japan, and also given the rela-
tive shortness of time for such an extensive program, my observations are natural-
ly rather incomplete and personal, moreover mixed in character. Anyway, I shall
try and cover as much as I can on research activities related to the nuclear indus-
try. Subjects of interest in this report are the organisation and functioning of
university research, basic and applied research at research institutes, together with
the relationship and interaction between them and the industry and the utilities.

Before starting the actual description, I thought to mention two circumstances
which in my view are characteristic for Japan as compared with other countries.
The first one is generally valid for all items touched upon below. It is the fact
that Japan has one of the worlds broadest program in the nuclear energy field in-
cluding new, advanced reactor types and fuel materials, with a goal of establish-
ing a full fuel cycle for these. It has mostly advantageous, but also disadvanta-
geous effects on the quality of nuclear research, as will be discussed later. The
other characteristics is of a much more limited relevance, and it is the projection
onto the everyday level of the professional and technical field of the more general
oriental (or just Japanese) way of organizing hierarchy in all sectors of society,
based on recpect of authority. (How authority is defined or created is another
question, whose discussion is outside the scope of this paper). This latter is quite
conspicuous to a visitor who had only worked in European countries before.

University research

The above mentioned two factors can be most clearly observed on the way
how university research is organized and performed (and from where the author
drew most of his experience during his visit). As regards the broadness of the
nuclear energy program, its consequences to university research are mostly posi-
tive. I was impressed by the large number of university laboratories for reactor
physics and nuclear engineering, of which several have fame and high reputation
nationwide and internationally. It was interesting to see the weight of the role
that universities play (and excercise through their professors) in nuclear issues at
both the technical and the public level. Apparently university representants have
an influence on decisions in technical and policy issues even at ministry level. It
appears that in those decisions, on the whole, the universities are better represent-
ed than in many European countries.
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The already mentioned, to us Westerners somewhat unusual hierarchical au-
thority structure can be found in miniature even within the individual laboratories.
My impressions on this are positive, it helps maintaining a very good standard
level of nearly each individual student’s education level and expertize. In the U.S.
for instance there is much less respect for authority, resulting in a generally much
looser system and a much higher spread of student knowledge level. It can be ar-
gued with reason that the authority system is beneficial for the large mean but
disadvantegous for the talented, for the latter the "loose" system being more in-
spiring. My opinion is that both systems can be organized adequately and inade-
quately; the way in which the authority system is organized in Japan at least at
the universities it is effective. Besides, it is a general trend in science and en-
gineering (apart from some notable exceptions) that currently there is very little
left for the genius to discover and advance is mostly done in a craftman’s style
rather than in an artist’s.

The technical level of research and education is high at those places which I
got into contact with. The level of research is otherwise relatively easy to meas-
ure through publications, citations, international exchange programs and so on,
thus it does not require a visitor’s analysis. The quality of technical education as
much as I have seen is also rather high, with an emphasis on group work which
was new and interesting to me. There is only one aspect which I thought to men-
tion in some more detail. It is a world phenomenon that although the quality of
technical education (i.e. transferring technical knowledge) maintains a good stan-
dard level, and the students are educated even for becoming researchers, the qual-
ity of teaching the student to explain things well, to express himself clearly, is
generally deteriorating. I cannot judge the situation in Japan in general, but I
have encountered a special aspect of it when trying to communicate with students
and researchers in English. The ability of people for effective communication in
English showed a rather large variation, ranging from very high to rather poor
quality. This depends on two factors, out of which the language is only one.
The other factor is the speaker’s ability to think himself or herself into the
recipient’s position, to find out what he or she understands and how things should
be explained such that the recipient understands it. Given the relatively large
difference in the way of thinking between Japanese and Westerners, this is an im-
portant factor for mutual understanding. The large variation in this ability among
the people to whom I talked indicates that the individual level depends on the
motivation of the individual persons, rather than being part of the general educa-
tion system. I think this aspect of the education needs some attention if Japan
wants to have a better payoff from international scientific cooperation.

One remark of very minor importance regards the technical quality of certain
equipment, such as computers or even telefaxes and the like. Here again a very
remarkable unevenness of standards can be noticed, which is strange if one thinks
of Japan’s world leading position in those electronic equipment. The main frame
computer of Nagoya University, at least the one which was most commonly used,
appeared to have a rather outdated operating and editor system. Many types of
equipment were difficult to handle, even if one disregards the language problem,
that is the lack of English instructions: to handle the telefax required a little edu-
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cation course from the secretaries. The funny about it is that I am speaking of
equipment that is bought from Japan everywhere in the world, but they are sold
outside Japan in a more advanced (or easier to handle) version. My Japanese
friends in Nykoping agree with this observation. The computer problem is more
vital though. To have access to IBM compatible personal computers is nearly a
must internationally, and their absence in Japan is peculiar. I know of several Eu-
ropean researchers who, during their short or medium long visits to Japan, wanted
to work with their software that they had written for IBM PC and who were
disappointed not to be able to use them. :

Applied research

The broadness of the atomic energy program is felt also in the field of applied
research, but here the effects are not exclusively positive. The beneficial effects
are manifested in the large number of research institutes, experimental facilities,
pursued subjects and the global amount of funds available. This gives an inten-
sive research environment, and one would anticipate that the coexistence of a
large number of related research fields leads to a very fruitful exchange of ideas
and across-the-boundaries interactions. In other words, the wholeness of the
research program should be more productive than the sum of its components. In
reality the picture is not as positive and the above described benefit is not fully
utilized. My own experience is limited to the particular field in which I.am in-
volved in, that is applied diagnostic research. My impression was that applied di-
agnostic research is done relatively isolated in the different programs, and in new
projects it is usually restricted to the known problems of already existing (proto-
type or demonstration) reactors. A particular example is the fast breeder pro-
gram, in which diagnostic work is being done for the Joyo reactor, specifically
only to this experimental reactor, without an existing concept how the research
will continue or the results transferred to later stages of the program for the pro-
totype or demonstration reactor. I call this restricted, because the experience
from the light water reactor program has already showed us that it is worth to be
prepared to several potential operational failures (that is worth to plan a diagnos-
tic program) in commercial plants well beyond the range of problems that are ob-
served in the experimantal reactors.

The explanation for this that I heard from Japanese colleagues is that the
broadness of the nuclear energy program may be somewhat over-ambitious.
Despite the large total amount of funds, the individual programs often do not get
enough financing. This, in turn, leads also to lack off support and effort to coordi-
nate between different programs and utilize the interaction potential between the
different programs.

Utilities
The end users of basic and applied nuclear engineering research are the utili-
ties. It is them who contribute to a substantial degree to the financing of applied

research, and who can supply, through operational experience and need for im-
proved safety, economy and environmental impact, inspiring problems to be
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solved for both basic and applied research. It is a characteristic feautere of the
Japanese situation that the vendors have a much more dominating standing toward
the utilities than in other countries. Because of this and other reasons, technical
questions that the utilities might like to solve do not become public or become
easily accessible for the universities and other institutes doing basic research
(especially if these questions belong to the category "problem” or "trouble"). This
has two consequences. First, the vendors dominate the applied research and
development work. It is them who have interface to the utilities and their prob-
lems. Second, the universities receive much less information on inspiring prob-
lems and operational data for the test of their research results than in other coun-
tries. The utilisation of university research results is often slow and complicated.
A comparison with e.g. Sweden shows striking differences in that utilities are
very free in discussing their actual problems and research institutes have relative-
ly easy access to reactor data. For universities it is not a particular problem to get
information on current problems of the nuclear power industry.

One part of the explanation for the above situation in Japan may be found in
that the three branches of nuclear energy research and industry mentioned above,
namely universities, research institutes and the utilities and vendors belong to
different higher organizational sectors what regards control and financing. These
organizations, namely the Ministry of Education, STA and MITI, respectively,
have separate fields of activity and interest, and their work is also loosely coordi-
nated. This results in the above mentioned separation of roles in basic research,
applications, and industry.

This analysis of the relation between universities and industry is of course not
aimed at classifying it as positive or negative. Basic research needs not only in-
spiration, but at the same time a certain distance to and independence from appli-
cations. This independence is important to maintain flexibility in selecting
research subjects and to maintain a good basic research program. In this respect
the above situation is beneficial to the Japanese universities as long as their
financing does not get strongly dependent on applications.

General

I feel it almost necessary to wind up this short review with a remark of sub-
jective rather than of technical character. During my stay, from my environment I
experienced an openness and willingness to co-operate, combined with an extraor-
dinary hospitality and helpfulness. This gives a very good starting point for an
effective co-operation, and it helped me and my hosts to make the best of a short
technical visit even if the above mentioned communication problems came up
here too sometimes. ‘
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CE=ERS 4.0

Impressions and Expectations of Research in Japan

R. A. Jameson
Accelerator Technology Division
Los Alamos National Laboratory

Los Alamos, New Mexico, USA

It is a privilege to be asked to make some comments about my impressions
of research activities in Japan, and what might be expected in the future.

By way of background, I have interacted extensively with Japanese
laboratories and industry in the field of particle accelerator technology for
about 15 years. My first visit was in 1980, and fortunately, there have been
many since. The period from April 1988 - April 1989 was a very high point,
when I lived in Tsukuba, Kyoto, Tokyo, and Tokai, and worked with the
National Laboratory of High-Energy Physics (KEK), the Accelerator Laboratory
of the Kyoto University Institute for Chemical Research, the Japan Atomic
Energy Research Institute (JAERI), and other Japanese institutions on a variety
of accelerator-related subjects. Recently, I have been working primarily with

" JAERI on advanced nuclear energy research projects for using powerful linear
accelerators as intense neutron sources, to test and develop materials, to
transmute radioactive waste, and to generate commercial power without
leaving a waste legacy behind.

I have enjoyed all of these interactions, and the opportunities to get glimpses
into many fascinating aspects of Japan far beyond the technical realm. But in
no manner do I consider myself an expert, and I also believe it is very hard to
make accurate generalizations; thus the reader must allow these remarks to
be made from my limited perspective.

A view over the past 20 years starts with relatively little accelerator
technology in Japan, and ends with wide recognition that Japan is fully
competent in all the required aspects. The KEK complex, culminating in
TRISTAN, the neutral beam heating devices for the fusion program, and many
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smaller machines demonstrate the capability that has been developed in three
important areas: R&D laboratories, universities, and industry. I have been
fortunate to know many of the young people now working in this area, and find
evidence of good training in their impressive abilities and enthusiasm. They
are willing and able to try new things, and it is important that their working
environment support this. The same remarks could also be made of many
other specialized areas of technology in Japan. The reason for mentioning this
building of a very good base is that I believe now is the time to expect the
investment to start paying off well for the future, when we need some very
innovative approaches to major problems.

Japan is in fact moving strongly to apply accelerators in new ways for
society's benefit -- to advanced light sources such as Spring-8 (large scale) or
Aurora (compact), intense neutron sources for materials testing (ESNIT project) -
and nuclear waste transmutation (OMEGA project), B-factory and linear
collider studies for high-energy physics at KEK, medical research facilities
(HIMAC project), and others. Both the technical and cost effectiveness of these
projects depends on new, inventive, and more efficient approaches (an example
is the need for much cheaper radiofrequency power sources).

There is something of a view outside Japan that Japanese projects are
always "ultra-conservative" and "copied". Perhaps we could agree that this is
not unusual anywhere, either when learning, or if sponsor agencies consider
learning less important that the short-term view of cost and schedule.
Sometimes it is said there is too much attention to detail, and not enough on
more global or system issues. Attention to detail always pays off in the end;
perhaps more emphasis on overall integration of system aspects is needed. I
have seen these tendencies, in my judgement, in projects in Japan -- but not -
on all -- and have often observed it elsewhere as well. I think each new project
must insist on advancing the state of the art in at least a few aspects.

There is a great deal of respect, some awe and even some fear, outside Japan
concerning two factors -- the very great attention at present to supporting
"R&D" at every level in almost every field of activity, and the ability to engage in
well-debated long-range planning, with a long-range view, and with decisions
reached. It seems inevitable to me that the payoffs in the future must be large,
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both in original and innovative research, and in practical applications. I have
seen these factors in most of the projects in Japan with which I am familiar.

There is a danger, however, in the very strength of the long-range planning and
decision procedure -- that once a course is set, it appears to be very difficult to
change it to accommodate new information or research results. I have
repeatedly discussed my concern for this with Japanese colleagues. Most of
the projects we are embarking on now will take a long time to complete, and we
must retain some flexibility as we learn.

The projects currently under way, mentioned above, offer solutions to
important problems, perhaps especially so in the advanced applications for
nuclear energy, such as materials R&D, and solving the radioactive waste
problem. In this nuclear arena, the skills of other disciplines now need to be
combined with the skills of those who achieved the first successful round of
providing nuclear power, to achieve solutions for the future. The most
attractive transmutation techniques, for example, require much of the expertise
of the reactor community even though they are not reactors. It is pleasing to
me to see the reactor and accelerator communities, for example, already
working closely together in Japan, and one of my expectations is that your
example may lead the world to solutions in these areas.

Perhaps, then, if each R&D effort ensures a good balance between all of the

* various general "factors", it will be able to achieve original and inventive
results, and apply them well. I expect there will be much evidence of this from
Japan in the future.
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Table 1 BEWwg—4y bMick 2 TFAERKE O EBHE O H

Projectile Energy Target Emission Angle Ref.

(MeV) (Deg)

p 15 "Li 0 - 45 NELC 178

30 C, Fe, Cu, Pb 0 - 135 NAKT 83

40 A1, Fe, Cu, Ta, SUS 0, 45, 90 BIRC 85

35, 46 Be 0, 15, 45 WATF 79

52 C, Fe, Cu, Pb 0 - 175 NAKT 178

25, 35, 45, 55 Be 0 - 50 JOHS 77

72 Cu 90 - 150 BROT 83

113 Be, C, Al,Fe, U 7.5 -150 MEIM 89

256 C,Al,Fe, U 30 - 150 MEIM 90

590 Pb, U, Pb-Bi 30, 90, 150 CIES 80

740 dep U + Steel 50, 130 MADR 73

740 U 50, 130 VEEL T4

d 8,12,15 TLi 0 - 45 NELC 78

16, 28 Be 0,15, 45 WATF 179

33 C, Fe, Cu, Pb 0 - 135 SHIK 84

16, 33, 50 Be, C, Mo, Cu, Ta, Au 0 - 64 MEUJ 175

®He 44 Be 0, 15,45 WATF 179

65 C, Fe, Cu, Pb 0 - 135 SHIK 84

a 65 C.Fe, Cu, Pb 0 - 135 SHIK 84

80 Ta 0,60, 90 WADW 69

640, 710 C, H=0, Steel, Pb 0 - 150 CECR 80

°Li, "Li 40 "Li,Be, C, Cu 0 - 120 SCHL 87
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