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Abstracts (PNC Technical Review)

Projections on the Future of the Natural Urapium Industry

Akio Ishido
PNC Technical Review No.94p. 18— 35 (1995)

This discussion looks at the future of the uranium industry and considers what
type of procurement policy should be adopted.

Viewing the future as an extension of the present, it is possible that supplies of
natural wranium will begin to run short around 2015.

However, natural uranium will have more resources available than petroleum.

If rising uranium prices reinvigorate exploration and lead to the discovery of new
uranium deposits, future shortages will be unlikely.

Nonetheless, with structural changes expected in the world economy, the nature
of natural uranium transactions will no doubt change, thereby increasing the present
element of uncertainty that much more.

At the same time, the oligopolistic situation created by today’s major producers
will intensify.

Based on these projections, the author has reassessed Japan’s past procurement
policy of government exploration/development support combined with private-sector
uranium purchasing and finds this shared rish approach to be the best.

Key Words: Natural Uranium Industry, Uranium Resources, Uranium Exploration,
Uranium Market, Supply and Demand Forecast, Procurement Policy.

Development of Portable Flow Calibrator

Kiyomitsu Akiyama Nobuo Iijima
PNC Technical Review No.94p. 63—66 (1995)

In the nuclear facilities, air sniffer system is often utilized to evaluate atmospheric
concentration of radioactivity in the working environment. The systern collects airborne
dust on the filter during some sampling period. In this method, total air flow during
the sampling period is an important parameter to evaluate the radioactivity concentration
correctly. Therefore, calibration for the flow meter of air sniffer system must be done
periodically according to Japan Industry Standards{JIS).

As we have had to available device to calibrate the flow meter in the working area,
we had to remove the flow meters from the installed place and carry them to another
place where calibration can be made. This work required a great deal of labor.

Now we have developed a portable flow calibrator for air sniffer system which
enables us to make in-site calibration of the flow meter in the working area more
easily. This report describes the outline of portable flow calibrator and it’s experimental
results.

Key Words: Air Sniffer, Flow Calibrator, Radiation Monitoring, Flow Meter, Radio-
activity Concentration, Turbinemeter.

Advance of Core Design Method for ATR

Seiichirou Maeda Toshiteru IThara Takashi lijima Hideaki Seino
Tetsurou Kobayashi Michio Takeuchi Satoru Sugawara

Mitsuo Matsumoto

PNC Technical Review No.94p. 36 —52 (1995)

Core characteristics of ATR demonstration plant has been revised such as increasing
the fuel burnup and the channel power, which is achieved by changing the number
of fuel rod per fuel assembly from 28 to 36.

The research and development concerning the core design method for ATR have
been continued. The calculational errors of core analysis code have been evaluated
using the operational data of FUGEN and the full scale simulated test results in DCA
(Deuterium Critical Assembly) and HTL (Heat Transfer Loop) at O-arai engineering center.

It is confirmed that the calculational error of power distribution is smailer than
the design value of ATR demonstration plant. Critical heat flux correlation curve
for 36 fuel rod cluster has been developed and the probability evaluation method
based on its curve, which is more rational to evaluate the fuel dryout, has been adopted.

Key Words: ATR, MLHGR, MCPR, CHF, LPF, WIMS-ATR, LAYMON, FIDAS,
POLESTAR, Core Design.

Material Integrity Validation of the Pressure Tubes of FUGEN by
Post-Irradiation Examination

Kouzou Nakai Kiyomi O-hara Michitaka Koike Kenji Nagamatu
PNC Technical Review No.94p. 67 — 71 (1995)

The post-irradiation examination (PIE) of surveillance specimens of the pressure
tubes irradiated in the ATR Fugen confirms material integrity of the pressure tubes
of the reactor, as well as the inspection of the pressure tubes.

The capsules of inside the special fuel assemblies of Fugen contain the surveillance
specimens from the initial stage of the operation.

The eight times PIEs for material integrity validation are scheduled during the
life of the reactor.

The discharge of the surveillance specimens and PIE was performed for three
times so far.

The results of these examinations show the pressure tubes has sufficient safety
margins comparing the prediction of design, and this satisfies the design value in
the life span of Fugen.

Key Words: ATR, FUGEN, Pressure Tubes, PIE, Material Integrity.

Ramp Test of MOX Fuel Rods for ATR

Masato Kato Soichiro Yano Shusaku Kohno
Katsuichiro Kamimura Keiichi Kikuchi

PNC Technical Review No.94p. 53—62 (1995)

Power ramp tests in Halden boiling water reactor (HBWR) have been carried
out on nine MOX fuel rods subjected to base irradiation in “ATR Fugen” to investigate
power ramped MOX fuel behaviour for ATR demonstration reactor.

MOX fuel rods behaviour during ramp tests was evaluated on the data taken through
in-operation instruments.

The results can be summarized as follows.

Nine MOX fuel rods rods subjected to power ramp tests have experienced the
highest linear heat rate as 68.9kw/m without failure.

Key Words: Power Ramp Tests, MOX Fuel, ATR, In-Operation Instruments, PIE,
PCMI, FP Gas Release.

Development of Plutonium Liquid Waste Treatment Process

Kouji Numata Takeshi Nemoto Akio Todokoro
PNC Technical Review No.94p. 72 —77 (1995)

At plutonium Fuel Facility, radioactive liquid waste is treated with the flocculating
precipitation method, which gives by-product such as sludge. To reduce the by~
product, fundamental experiments have been carried out on undisolved tannin as
an adsorbent with mainly examining plutonium adsorpion characteristics and pyrobysis
characteristics.

The results of these experiments show that the e-activity of the treated solution
is satisfactorily reduced and further, the used tannin is completely gasified by pyrolysis
with the adsorbed plutonium to be recovered in a stable oxide form.

Key Words: Plutonium, Liquid Waste Treatment, Adsorption, Tannin.



Macrocyclic Compound, its Chemistry and Partitioning Application

Kazunori Nomura Masaki Ozawa Yasumasa Tanaka Akio Togashi
PNC Technical Review No.94p. 78—84 (1995)

Basic studies on design and synthesis of macrocyclic compounds and their fundamental
extractability for partitioning have been investigated, since macrocyclic compounds
indicated an interesting peculiarity such as significant selectivity based on the size
fit by their cavity and ionic diameter of guest cation.

Novel polyether bis(g-diketone) complexes and crownophane compounds, calixarene
analogs have been synthesized as new ligands. Among the various macrocycles, crownophane
compounds substituted by pyridyl groups gave high extractability for Ag with its
distribution ratio 20~30. Bis{g-diketone)-transition metal(such as Cu, Ni, Zn)complexes
showed various selectivity for the guest alkaline, alkaline earth and lanthanide elements.
In the neutral aqueous condition, bis{g8-diketone)-Cu complex showed higher selectivity
for Sr than that of the other ligands including dibenzo-18-crown-6.

Extractability and selectivity of ordinary macrocyclic compounds are also investigated
through the fundamental extraction tests in PNC. As a result of these tests, dicyclohexano-
18-crown-6 was confirmed to extract Sr selectively from simulated high acidic HAW
solution.

Key Waords: Macrocyclic Compound, Partitioning, High level liquid Waste, Crown
Ether, Calixarene, Sr, Ag, lanthanide.

Concept on Groundwater Flow and Mass Transport Through Hetero-
geneous Porous Media and Application to In-Situ Test Analysis

Koichiro Hatanaka Hiroyuki Umeki
PNC Technical Review No0.94p. 95— 100 (1995)

Generally, geological media is modelled as porous or fractured media depending
on their characteristics. Since the channels of groundwater flow and the transport
paths are determined by the heterogeneity of the geological media, quantitative under-
standing of the heterogeneity is an important issue for modelling flow and transport
processes through them. Therefore, it becomes popular way to develop statistical
identification approaches of the heterogeneous field by using data from in-situ test
and conduct validation studies of flow and transport models through the field by
comparing with observed data. In this report, the theories of the identification approach
and the concept on groundwater flow and mass transport are explained briefly and the
application to tracer tests conducted at Grimsel test site, Switzerland, are described.

Key Words: Groundwater Flow, Mass Transport, Porous Media, Heterogeneity,
Variogram, Power law, Darcy’s law, Advection, Dispersion, Diffusion,
In-Situ Test, Model Calibration, Model Prediction.

Effects of Neutron Irradiation on High-Temperature Strength of
FBR Grade Type 316 Stainless Steel

Yasuhiro Abe Kazumi Aoto Noriko Miyaji
Shoji Onose Naoaki Akasaka
PNC Technical Review No.94p. 85— 90 (1995)

The posi-irradiation creep tests of the 316FR which will be used as the structural
material for demonstration FBR have been performed to clarify the effect of neutron
irradiation on the creep properties and to reflect it on the design standard.

It was demonstrated that 316FR has superior creep rupture strength and rupture
elongation to SUS304 which is already used in "JOYO” and "MONJU” even after

neutron irradiation, although 316FR shows slightly decrease of creep strength and

ductility due to irradiation compared with unirradiation condition.

This degradation mechanism of 316FR afier neutron irradiation was suggested to be
caused by the strength decrease at trans granular and intergranular due to the irradiation
induced segregation and precipitation of strength elements, in addition to the He
accumulation.

Key Words: Neutron Irradiation, Creep, High-Temperature Strength, 316FR, FBR, Stainless
Steel, Creep Strength, He Fraction, He-Bubble, Post Irradiation Test.

Development of Automated Analytical System Using Robots
—Development of Automated Spectrophotometer—

Hiroyuki Suzuki Keiji Yamada Saburo Tamura
Hisashi Tkeda Yusuke Kuno
PNC Technical Review No0.94p. 91— 94 (1995)

An automated analytical system for the measurement of U and Pu concentrations,
acidity and radioactivity has been developed since 1993 at the Tokai Reprocessing
Plant.

The total system is composed of three units, the unit of spectrophotometry,
that of titration and that of radioactivity counting. Each unit consists of a robot,
an analytical instrument and a computer. The robot operates pretreatment of the
samples and to set them into the analytical instrument.

The personal computer is used to control the robot and the analytical instrument,
and also send the measurement results to the host computer. This report describes
the present status of the development of the system and the results of the basic test
for the spectrophotometry unit.

Key Waords: Uranium, Plutonium, Nitric acid, Radioactivity, Robot, Automated Analysis
System, Spectrophometry, Titration, Radioactivity Counting.
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PNC Exploration(Canada)Co. Ltd.

2401-650, West Georgia Street, Box 11571

Vancouver Centre, Vancouver, B. C. V6B 4N8

Canada

PNC Exploration(Australia)Pty. Ltd.

16th Floor, Royal Exchange Bldg., 56 Pitt Street, Sydney,
N. S. W. 2000

Australia

PNC Exploration(Australia)Pty. Ltd.

Perth Branch

26 Lyall Street, South Perth

TEL
TEL
TEL
TEL
TEL
TEL

TEL

TEL

TEL
FAX

TEL
FAX

TEL
FAX

TEL

FAX

TEL
FAX

TEL
FAX

(03)3586—3311
(0868)44—2211
(0572)53—0211
(029)282—1111
(029)267—4141
(0770)23—3021

(0770) 26 —1221

(0770)39—1031

202-338-3770
202-333-1097

1-4260-3101
1-4260-2413

(1)501-0564
(1)501-0566

604-681-6151

604-682-3452

2-241-1594
2-251-1584

9-474-1120
9-474-3709



