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Abstract

As of November 1996, Japan's total installed commercial nuclear power generation capacity was 42 GW(e),
accounting for 34% of total electric energy generation. By 2010, Japan intends to have an installed electricity
generation capacity of 70.5 GW(e). This will increase the country's demand for nat Ural uranium from 7,700 t U
in 1994 (13% of the world consumption) to 13,800 t U in 2010 (17%-19% of the world projected consumption).
However, Japan's known uranium resources at Ningyo-Toge and Tono deposits, are estimated at roughly only
6,600 t U. The Long-term Programme for Research, Development and Utilization of Nuclear Energy (adopted in
1994) calls for diversification through long-term purchasing contracts, independent exploration and involvement
in mining vent Ures, with the objective of ensuring independence and stability in Japan's development and
utilization of nuclear energy. The Power Reactor and Nuclear Fuel Development Corporation (PNC) has been
commissioned to carry out the task of independent exploration. PNC is carrying out exploration projects in
Canada, Australia, USA and China targeting unconformity related type deposits with an eye to privatizing them.
Currently about 40,000 t U of uranium resources are held by PNC. PNC has been carrying out the following
related activities: (1) Reference surveys on uranium resources to delineate the promising areas; (2) Development
of uranium exploration technology; (3) Information surveys on the nuclear industries to project long-term supply
and demand; (4) International Cooperation programme on uranium exploration with Asian countries.

1. INTRODUCTION

Nuclear Programme

As of November 1996, Japan had 51 operable reactors with a total installed commercial
nuclear power generation capacity of 42 GW(e), providing approximately 34% of total electric
energy generation. Four additional reactors are currently under construction and two more
reactors have been planned.
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FIG. 1. Projected Japanese nuclear generation capacity and uranium requirement.
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Japan plans to expand an installed capacity to 45.6 GW(e) (gross) by the year 2000 and
70.5 GW(e) (gross) by 2010. This will increase the country's demand for nat Ural uranium
from 7,700 t U in 1994 (13% of the world consumption) to 13,800 t U in 2010 (17%-19% of
the world projected consumption).

Supply and procurement strategy

About 6 600 t U of uranium resources have been detected in Japan. Japan has scarce
domestic uranium resources and, therefore, must depend entirely on overseas supplied
uranium.

Long-term Programme for Research, Development and Utilization of Nuclear Energy
(revised in 1994) emphasized the stable and autonomous use and development of nuclear
power in Japan.

In order to assure the steady supply of nat Ural uranium, it has been requested that our
resources should be diversified through long-term purchase agreements, independent
exploration and joint mining vent Ures, etc. The Power Reactor and Nuclear Fuel
Development Corporation (PNC) has been commissioned to carry out the task of independent
exploration and then, if successful, share the results with the private sector.

2. HISTORICAL REVIEW OF URANIUM EXPLORATION ACTIVITIES OF PNC

Domestic uranium exploration was commenced by the Geological Survey of Japan in 1954.
In 1956 the Atomic Fuel Corporation, PNC's predecessor, was established by the government
to carry out domestic exploration.

PNC commenced overseas uranium exploration activities in 1966. As Japanese private
companies carried out active overseas exploration at that period, PNC's duty was at a grass-
roots level of exploration.

In the middle 1980's, most Japanese companies withdrew from uranium exploration. As a
result, PNC's duty was expanded to participate in a project at advanced exploration stage.
From the late 1980's, PNC concentrated it's activities in known uranium provinces especially
in Canada and Australia.

3. CURRENT ACTIVITIES

PNC is conducting its own exploration programmes and related activities (i.e. delineation
of the promising areas, development of exploration technologies, information surveys on the
nuclear industries to project long-term supply and demand, cooperation programme on
exploration with Asian countries).

Uranium exploration

Currently PNC is carrying out exploration projects in Canada, Australia, USA and China.
Economical unconformity related type deposits are the main target of our current exploration.
Consequently, PNC gives priority to uranium provinces in Canada and Australia.

In Canada, PNC is conducting it's activities in the Athabasca Basin and the Thelon Basin.
These are major unconformity related type uranium provinces in Canada.
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hi the Athabasca Basin, PNC is participating in 13 joint vent Ure project including the
Dawn Lake project and Wally project. PNC also holds 3 of it's own projects. Recently PNC
discovered the Yalowega Lake deposit in own Christie Lake project area. The Yalowega Lake
deposit is an unconformity related type deposit. The Yalowega Lake deposit is estimated to
contain about 10,0001U3O8, average grade about 3% U3O8.

In the Thelon Basin, PNC is participating the Sissons project. The Sissons project is a joint
vent Ure project with PNC, Urangesellshaft and Daewoo. This project covers an area south to
southwest of the Kiggavik deposit. The Andrew Lake unconformity related type deposit was
discovered in this project area. Exploration activities have been carried out targeting
unconformity related type deposits.

hi Australia, PNC is carrying out exploration in the Arnhem Land, the Rudall and the St
Uart Shelf regions. These are typical uranium provinces in Australia.

hi Arnhem Land, the uranium deposits of Ranger, Nabarlek and Jabiluka are located. This
region is under prospected because of restrictions for exploration activities related to native
land tenure. So PNC believes there is still fairly good potential remaining to discover
additional deposits.

hi 1996, PNC, in joint vent Ure project with Cameco, commenced exploration work, after
8 years of negotiation with the traditional landowners.

In Rudall, PNC is participating in the Rudall joint vent Ure project with CRA Exploration.
This project covers the extension area to the Kintyre deposit. Exploration activities have been
carried out targeting unconformity related type deposits.

hi St Uart Shelf, PNC is participating in the St Uart Shelf joint vent Ure project with
Western Mining. This project area surrounds the Olympic Dam deposit. Exploration activities
have been carrying out targeting a deep seated breccia complex type deposit.

hi addition to these, PNC holds the Mulga Rock deposit. This deposit is a flat lying sheet
shape sandstone type deposit. The uranium resources of Mulga Rock deposit are estimated
about 13,0001U, average grade about 0.1%.

In the United States, PNC is participating in the Tristate joint vent Ure project and holds
one project in Red Desert area, Wyoming. Both projects are targeting sandstone type deposits.
Tristate project is a joint vent Ure with Geomex, located in the corner of Wyoming, Colorado
and Nebraska. Big Red deposit is located in this project area.

Another uranium mineralized zone is located in PNC own project Red Desert area. PNC is
carrying it's activities in both projects to evaluate resources.

hi China, PNC is participating in the Liaot Ung joint vent Ure project in Liaoning province
with China National Nuclear Corporation. This project is targeting unconformity related type
deposits.
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FIG. 5. Activities in Australia.

FIG. 6. Activities in Arhnem Land.

PNC is also participating in the Guyuan-Doulun joint geophysical research project with
China National Nuclear Corporation in Hebei province.

Fig. 7 shows PNC totally owned deposits and joint vent Ures owned deposits. PNC holds
several mineralized zone in addition to these. As a result of our discovery of uranium deposit
in Canada, Australia and Africa, our overall interest in uranium amounts to about 40,0001U.

Uranium potential assessment

Uranium potential assessment is a series of works to locate areas which may host uranium
deposits.
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By using PNC's knowledge of controlling factors on uranium deposit formation, it is
thought possible to statistically process geological and exploration data from around the world
to estimate favorable areas to host uranium deposits, even locations and resources of deposits.
A Geographical Information System is an appropriate tool to quantify, integrate and visualize
geological and exploration data.
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FIG. 7. Deposits owned by PNC & Joint Vent Ure.

There are many issues still to be considered and much on-going works involved in
establishing the system. In the fut Ure, with continued progress, we may estimate total world
uranium resources by this potential assessment method.

Developing uranium exploration technology

Exploration for deposit exposed at the ground has already been done over. Currently, deep
seated "blind deposits" are our main target. PNC is developing geophysical and geochemical
exploration techniques for "blind deposits" exploration.

To improve the precision of our geophysical interpretation, PNC has started to develop the
multi-data analysis computer system. This system makes it possible to delineate geophysical
characteristics of deep seated deposits by processing various different types of geophysical
data together.

PNC is also doing research on the phase equilibrium of the clay mineral assemblages
around uranium deposits in order to acquire a better understanding of clay and elemental
haloes.

Uranium information service

PNC has been collecting information on uranium industries throughout the world, which
includes information on resources, mines, environmental issues, related regulations,
commercial use of highly enriched uranium and recycling issues.

PNC analyzes these information and projects long-term supply and demand of the world.
Fig. 8 shows a example of our supply and demand projection. The mine productions are
projected based on data collected by PNC on each deposit/mine. Demand forecast and other
source of supply are referred from publications. Our projection indicates that a possible
shortage of uranium supply may occur in the early 2020's.
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FIG. 8. Projected uranium supply and demand in the western world.

PNC issues Uranium Resources Newsletter and Specified Reports to present necessary
information and our analysis to relevant organizations.

International cooperation programme

PNC is carrying out an international cooperation programme on uranium exploration with
Asian countries using our own exploration technology and experience. Under this programme
PNC annually invites 3 to 5 researchers from Asian countries, while dispatching our own
experts to Asian countries.

4. CONCLUSION

In Japan, nuclear generation is the major source of electric supply and is expected to
increase the share of generation. Japan will continue to be one of the major uranium
consuming countries of the world and Japan will relay entirely for its uranium supply on other
countries.

Japan seeks to diverse it's source of supply through long-term purchase agreements,
independent exploration and joint mining vent Ures.

PNC is now the only Japanese organization to carrying out the task of independent
exploration. To fulfill our responsibility PNC is continuing exploration activities and related
activities. PNC is also continuing a international cooperation programme on uranium
exploration with Asian countries to support their uranium exploration.
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