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Abstracts (PNC Technical Review)

Irradiation Behavior of JOYO MK-II Core Fuel

Sakae Shikakura Tadashi Maruyama Yoshinori Satoh
Takeo Asaga Shigeharu Ukai Ichiroh Unno
PNC Technical Review No. 86 p.20—33(1993)

Post-irradiation examination on ‘JOYO* MK-1I core fuel subassemblies and fuel irradiation
behavior analysis have been conducted in Fuels and Materials Division. It was confirmed
through these examinations that they performed satisfactorily during ‘JOYO’ operation and no
failure was occurred. Fuel behavior dependency on burnup, linear heat rate etc. was made clear
by plenty of data, Fuel behaviors such as fuel temperature, material strength, FP gas release
rate, FCCI, fuel pin diameter change etc. were conservative than those of estimated by design,
which demonstrated the adequacy of fuel design for *JOYO’ MK-II. The fuel life at the end of
using still have enough margin compared with life limit evalueted from actual irradiation data
and the possibility of fuel design method improvements was suggested.

Key Words: Trradiation Behavior, JOYO, Core Fuel, Burnup, Fuel Temperature, Core
Material, Fission Gas Release, FCCI, Fuel Pin Diameter Change, Fuel Design.

Development of Continuous Isotopic Purity Monitor of Heavy Water

Akira Matsushima Satoshi Morita
PNC Technical Review No. 86 p.55—60(1993)

A supersonic heavy water monitor was developed in the Fugen Nuclear Power Station. The
accuracy is confirmed with a conventional near-infrared light absorption method. The monitor
shortened sampling/ measurement time and saved man power to observe the heavy water
isotopic purity change during deuteration/dedeuteration with resin exchange of heavy water
purification system. The monitor also reduced the amount of degraded heavy water unproperly
storaged since operators in deuteration/dedeuteration procedures can change low/high
concentration heavy water storage tanks quickly and properly following the indication of the
monitor.

Key Words: Heavy Water, Isotopic Purity, Supersonic, Sensor, Deuteration, Fugen.

The Development of Remote Repairing System, Decontamination
and in-Cell Remote Inspection Equipment

Yuzo Ishibashi Osamu Toyoda Isao Haginoya
Ryuichi Yamamoto Yasumasa Tanaka
PNC Technical Review No. 86 p.34 —50(1993)

PNC has been developing remote repair and inspection technologies for in-cell components in
reprocessing Plants,

In this report, several remote technologies such as remote dismantling and removal,
decontamination, remote pipe maintenance and remote in-cell inspection equipment are
described.

Key Words: Remote Dismantling and Removal, Decontamination, Pipe Maintenance,
Inspection Equipment.

Current Status of Probabilistic Safety Analysis Application Study of
Nuclear Reprocessing Facilities

Ichiro Nojiri  Osamu Narita
PNC Technical Review No. 86 p.61—64(1993)

Probabilistic Safety Assessment (PSA) for Nuclear Power Plants has become a standard
technique to further enhance safety of these instalations. PSA methods have also been applied in
France and Great Britain to disign and licensing of major reprocessing facilities.

Endorsed by Nuclear Safety Commission, PSA application study to fuel cycle facilities has
been started at 1985, To develop and test the methodology and approach which are applicable to
whole PSA at reprocessing plants, followings have been made;

— Having surveyed, collected and arranged the reliability data of components and unit, useful
to nuclear fuel cycle facilities, the reliability data base has been developed.

— Based on Some design and operation experiences at the Tokai Reprocessing Plant (TRP)
and some safety related information of large scale facilities, the model reprocessing plant of
basic design basis is established.

— Some main processes are described as system model to assess the typical incidents in
reprocessing plants. And the frequency of incidents on each process is quantified by the Fault
Tree Analysis and the radioactive release risk is calculated by using the Release Tree Method.

Key Words: Probabilistic Safety Assessment, Nuclear Fuel Cycle Facility, Reliability Data
Base, Model Reprocessing Plant, Fault Tree Analysis, Release Tree Method,
Radioactive Release Risk.
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Development of the Post-Irradiation Examination Equipments for the
Large Scale Fuel Monitoring Facility

Shigeru Iwanaga Yasuo Nakamura Kazuki Kanai
Hideo Kodaka
PNC Technical Review No. 86 p.51 —54(1993)

Design and development of specialized equipments for post-irradiation examination and
remote handling of “Monju” core components has been completed for use in the Large Scale
Fuel Monitoring Facility (the Extension Fuel Monitoring Facility), at the O-arai Engineering
Center of PNC, Its objectives are to investigate reliability, integrity and irradiation behavior of
“Monju” core components.

1. Robotic manipulators
It is able to make an automatic transportation of various fuel pins in a basket.
2. Examination Equipments
(1) Multipurpose Assembly examination Equipments
1t has multi-function such as profilometry, dismantling and so on.
(2) Automatic Element examination Equipments
1t has capability of performing detailed visual examination, gamma scanning, eddy
current inspection and so on.
(3) X-ray Computed Tomography Equipment
It is able to observe non-destructively a cross section view of fuel assembly.

Key Words: The Large Scale Fuel Monitoring Facility, Robotic Manipulators, Multipurpose

Assembly Examination Equipments, Automatic Element Examination Equip-
ments, X-ray Computed Tomography Equipment.

The Development of Measurement of Plutonium Concentration
-—The Development of Poor Man’s Densitometry —

Kyousuke Nishida Souichi Sato  Yusuke Kuno
Jinichi Masui  S. T. Hsue R. Gunnink
PNC Technical Review No. 86 p.65—69(1993)

An accurate measurement of plutonium concentration of a sample is necessary for nuclear
material control and accounting. Poor man’s densitometry rapidly determines plutonium
concentration with nondestruction. This densitometry requires no external radioactive sources
or X-ray generators, but rely only on natural radiation. The construction of instrument is very
simple. This reasons this methods is called Poor man’s densitometry. The principal of poor
man’s densitometry and the experimental results are discussed in this paper.

Key Words: Poor Man, Nondestruction, Plutonium Solution Densitometry.



Radiation-Damage Analysis of Rock Samples from some Uranium
Exploration Sites

Kosei Komuro Yasuo Ohtsuka Masahiro Yamamoto
PNC Technical Review No. 86 p.70—74(1993)

Radiation-damage analysis using cathodoluminescence, combined with ordinal petrographical

description, autoradiography and X-ray probe microanalysis, is examined for rock samples
from some uranium exploration sites. This method offers useful information on “hidden”
ancient geologic processes and events such as leaching, removal, migration, and accumulation of

radionuclides.

Key Words: Radiation-Damage Analysis, Rock Samples, Cathodoluminescence, Radiation-
Damage Rim, X-ray Probe Microanalysis, Compositional Mapping.
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