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Results of FY 2002 Feasibility Study on Commercialized Fast Reactor Cycle System Phase [0

Yutaka SAGAYAMAU 00 Kazujiro SATOU 00 Fumio MAEDA"
Ryodai NAKAIO O Yoshiaki [IEDAD O Hideyuki FUNASAKA

FBR Cycle System Development Office, Executive Office for the Policy Planning and Administration,
Head office

ooooooobooooooooooooooooOobooOOoOOooOOoOooooDObOboOorRBROOOODODOO
goooooooobooooooooooooooooOooooooooOoOoboOoOooooDOobooOooooDoODOo
gooooooozooimoooooooooooooooboogooooozoozuboooooooooonod
oooooooooooooooboooooooOoOobOo0ooOooOObbOOOoOoOo@moboooooobooOobOoOoo
FBROOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOObOOOOO
000000000 0000000000000000000000100GWd/t0 0000000 0O50GwWd/t
oooooooooooooooooooooooOobooooooOooOOobOOOooooOoDObOboboOooooOoDObOo
goooooooobooooooooooooooooOoboooooooOoOobOoOooooDObOboboooooODbODOo
gooooooooooooooooooooooooooooooOoboOoooooDbOboboOooooDoODOo
ooooooooooooooooooboOooooooobooooooooOoboOoOoocecPRFOOOOOODOOOO
oooooooooooboboPuODoOooOOCOOO0OOOOOOOOOOOOOODOOCOOOOOODOOOO
oooooooooooooooooooooooboOoo

0 The Feasibility Study on Commercialized Fast Reactor(FR) Cycle System Phase [0 was commenced on April 1, 2001,
in order to clarify a few promising concepts for commercialization from among the candidates of FR systems and fuel
cycle systems that were screened out in Phase [, and to present the outline of the onward plan for Phase O . In FY
2002, to obtain engineering data for the feasibility assessment of principal technologies and clarification of candidate
concepts for commercialization, important technologies were developed. For the FR system, the core high burn up was
studied by increasing the core conversion ratio. Burn up of the entire core including blanket fuel was expected to be
about 100GWd/t for the sodium cooled reactor and the lead bismuth reactor, and about 50GWd/t for the water cooled
reactor. In terms of the key technology development, the engineering data was obtained by the tests related to the flow
stabilization in the upper plenum of the reactor vessel for the sodium-cooled reactor, the material corrosion for the lead-
bismuth cooled reactor and the coolability of the dense core for the water-cooled reactor. With regard to the fuel cycle
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systems, detailed system designs were created considering the material handling technologies, remote-controlled
handling and repair, etc. In terms of key technology development, the extraction of U/Pu from spent fuel was verified by
the direct extraction method at the CPF (hot cell) at Tokai Works. The technical feasibility of the simplified solvent
extraction method and simplified pelletizing method, which is important for the technical feasibility, was confirmed.
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Feasibility Study on Commercialized FR Cycle System, Fast Reactor, Reprocessing, Fuel Fabrication, FR Cycle System,
Fuel Cycle System, Development Target, Comprehensive Evaluation Methodology, Promising FR Cycle Concepts for

Commercialization, Development Plan
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Development of the Simplified MOX Fuel Fabrication Process (Short Process)
- Fundamental Examination of the Pellet Fabrication Process -

Takayoshi MAKINOC 0O Kentaro TAKEUCHIO O Akebumi KATO" [ Misao DAIDAIO O Hideo ENDO

~ Plutonium Fuel Fabrication Division, Plutonium Fuel Center, Tokai Works
~ Nuclear Technology & Engineering Co,Ltd
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0 In the Plutonium Fuel Center, a study on the simplified MOX fuel fabrication process called thé Short Process,” was
conducted to decrease the fabrication cost of MOX fuel. In this' Short Process,” the plutonium content is adjusted in the
mixing step of plutonium nitric acid and uranium nitric acid, Pu/U mixed nitric acid is converted using the microwave
heating denitration method and denitrated MOX is calcined and reduced. Obtained MOX powder is pelletized into
green pellets without additives, and green pellets are sintered. Two types of granulation method were evaluated in the
small-scale study: One is the calcination method and reduction method at high temperature and the other is the tum-
bling granulation method. By tumbling granulation, the powder was improved in a fluid index and the sintering den-
sity increased. Therefore , the® Short Process” is feasible for the fabrication of highly qualified fuel pellets.
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Short Process, Microwave Heating Denitration Method, Plutonium Content Control, Die Lubrication, Direct-Pelletize,
No-Additive Calcination and Reduction Method at High Temperature, Tumbling Granulation Method
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Conceptual Design of Disposal Facility below the Generally Used Depth for Radioactive Waste from Medical,
Industrial and Research Facilities

Yoichi MIYAMOTOU 0 Hiroshi KAWAGOSHIO [J Takeo OHGO
Waste Isolation Research Division, Waste Management and Fuel Cycle Research Center, Tokai Works.
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0 Radioisotopes, nuclear fuel materials, and so on are used in various fields such as the research activities of
universities and research institutes and in the treatment and diagnosis of medical institutes. It is necessary to treat and
dispose of radioactive wastes safely and economically.

Radioactive wastes disposal below the generally used depth require examination of a concrete disposal concept and
thorough safety evaluation.

This report presents development of a database for the radioactive wastes applicable for disposal below the generally
used depth, and preliminary safety and economy evaluation based on currently presumed general conditions.

Subjects for the conceptual design of the disposal facility below the generally used depth are also presented.
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Toward a Depth of 1,000 m from the Ground Surface
-Construction Scheme of Mizunami Underground Research Laboratory-

Toshinori SATOO O Shin-ichiro MIKAKED O Takeshi TAMAIO 00 Masanori IMAZUDO 00 Masanori SAKAMAKI

Mizunami Underground Research Laboratory, Tono Geoscience Center
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[J One thousand meter-deep shafts and several level drifts will be excavated in the Mizunami Underground Research
Laboratory (MIU) Project. Design and layout of the shafts and drifts are determined considering the limiting condition,
schedule, and investigation plan for characterization of the geological environment and engineering technology.

0 This paper describes the limiting condition, layout and design of the shafts and drifts of the MIU, and results of me-
chanical stability, ventilation and earthquake-proof analysis. Details of the design of shafts and drifts are determined,
and safety of the design and execution of construction of the MIU are confirmed based on the results of these analyses.
Countermeasures and safety are also described in this paper.
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Geoscientific Study, Engineering Technology, Underground Research Laboratory, Shaft, Design, Ultra deep, Excava-
tion analysis, Earthquake proof analysis, Ventilation analysis, Safety Countermeasure
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A Study on the MA Irradiation Test Concept in the Futuré’ Monju” Upgraded Core
Hidehiko TERUYAMAUO 0 Hiroshi NISHIO O Junichi ISHIBASHIO 0 Takeshi KAGEYAMA" [ Hidehito KINJO

International Cooperation and Technology Development Center, Tsuruga Head Office
“ Nuclear Energy System Inc.
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O International Cooperation and Technology Development Center, Tsuruga Head Office, JNC is studying the future
* Monju” core upgrading plan in two steps for effective utilization of Monju” as one of the world’s major fast neutron ir-
radiation test beds and for demonstration of the improved economy. This report presents the minor actinides (MA) irra-
diation test concept in the initial-stage upgraded core based on the previous investigation on the upgraded cores. A
transition refueling scheme from the current core to the initial upgraded core is identified and several MA irradiation
test rig loading cases in a few assembly scales are described. MA irradiation test rigs were assumed to have the same ge-
ometry as the driver fuel subassembly; containing 5wt% MA contents. The results of the major core characteristics
evaluation show that a significant MA incineration rate of higher than 25% is achievable, while the influence on the
core characteristics remains within the allowable limits.
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FBR, Monju, Upgraded Core, Extended Fuel Burnup, MACMA Incineration, Transition Core, Irradiation Test, MEIS-
TER
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O For realization of safe and economical fast reactor (FR) plants, Japan Nuclear Cycle Development Institute(JNC)
and Japan Atomic Power Company(JAPC) are cooperating on“ Feasibility Study on Commercialized FR Cycle Sys-
tems”. To certify the design concepts and validate their structural integrity, the research and development of Fast Reac-
tor Structural Design Standard (FDS)” is recognized as an essential theme. FDS considers general characteristics of
FRs and design needs for their rationalization. Three main subjects were settled in research and development issues of
FDS. One is' rationalization of failure criteria” taking characteristic design conditions into account. Next is develop-
ment of a guideline on inelastic analysis for design” in order to predict elastic plastic and creep behaviors of high tem-
perature components. Furthermore, efforts are being made toward preparindg’ a guideline on thermal loads modeling”
for FR component design where thermal loads are dominant.
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A Study of Uncertainties in Groundwater Flow Evaluation Using Multiple Modeling Approaches
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0 Hydrogeological condition includes heterogeneity due to faults and joints, and the information that can be obtained
from surface and borehole investigations is often limited in fractured rock, such as granite. The heterogeneity and
limited information are sources of uncertainty in the groundwater flow characterization. Consequently, it is important to
establish the most effective procedures for groundwater flow characterization in order to reduce the uncertainty.

O In this study, the identification of essential uncertainty factors for the groundwater flow characterization was
attempted using multiple modeling approaches. Through this study, the similarities and differences in the modeling
process could be clarified, and the essential uncertainty factors could be identified based on the differences.

0 This study shows that the multiple modeling approaches are useful for establishing the effective procedures for
groundwater flow characterization.
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