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SCIENCE AND TECHNOLOGY 

U.S. SEEKING JAPANESE 'STEALTH' EXPERTISE 

OW150959 Tokyo KYODO in English 0516 GMT 15 Jua 82 

[Text] Tokyo, 15 Jun (KYODO)—U.S. military experts have been seeking data 
on Nippon Electric Co's latest highly efficient ferrite radio wave absorber 
that could make aircraft and ships "invisible" to radar, informed sources said 
Tuesday. 

The sources said this could lead to a request for samples in future. 

Likewise, the Japanese Defense Agency is studying the new material, indicating 
the new absorber will be used for military purposes, the sources said. 

The NEC version is said to be seven to 10 times better than conventional high 
frequency range products since it can absorb 99 percent of radio waves. 

The new product can, by changing thickness, cover the 1-20 gigahertz frequency 
range now being used in radar and microwave communications. 

NEC has developed the absorber to counter electro-magnetic wave interference 
in the private sector. It features a combination of transformer and absorber 
layers that collect radio waves. 

The transformer layer consists of ferrite and epoxy resin while the absorber 
layer is made up from sheet metal and eposy resin. 

The U.S. and some European countries already have developed radio wave absorbers, 
and in the U.S. has already begun aerial tests. 

CSO:  4120/306 



SCIENCE AND TECHNOLOGY 

JAPAN TO REVIEW SPACE DEVELOPMENT PROGRAM 

OW170104 Kokyo KYODO in English 0010 GMT 17 Jun 82 

[Text] Tokyo, 17 Jim (KYODO)—The space activities commission has decided to 
conduct a review of the space developmentpprogram outline decided by the govern- 
ment in 1978 because of changes in the situation in the past four years. 

The commission, chaired by Ichiro Nakagawa, director general of the science 
and technology agency, decided Wednesday to make a restudy of the outline since 
demand for:satellites for practical use has increased and since the situation 
concerning space development has undergone a change after the outline was 
drafted in 1978. 

The present outline sets the guideline for Japan's space development to be car- 
ried out over a period extending;:around 15 years. 

Based on the outline, the National Space Development Agency is now engaged in 
the development of an H-l rocket capable of placing a satellite in the 500- 
kilogram class into stationary orbit. 

But communication aitd other satellites for practical use have become larger in 
size and launching of such satellites will not be possible until the H-l rocket 
is developed and completed. 

Therefore, Japan may have to rely on space shuttles of the U.S. and rockets 
of the European Space Agency (ESA) to place such satellites into orbit. 

In view of this, the Nippon Telegraph and Telephone Public Corporation, Japan's 
biggest user of satellites, has asked the government to develop a large rocket 
as early as possible. 

The Liberal-Democratic Party's ad hoc committee on space development also drafted 
a proposal recentlyin which it called for advancing the schedule for develop- 
ment of the H-l rocket and boosting the capacity of the rocket. 

Under present plans, the government plans to complete development of the H-l 
rocket so that it can be used from the latter half of the 1980s. 

CSO: 4120/306 



SCIENCE AND TECHNOLOGY 

MITI INDUSTRIAL TECHNOLOGY POLICY OUTLINED 

Tokyo KOGYO GIJUTSU in Japanese Vol 23, Mar 82 pp 16-34 

[Text] A look at Japan's internal and external environment shows an accumu- 
lation of problems that are difficult to resolve such as the trade imbalance 
between the Western nations and Japan, the catching up of semiadvanced indus- 
trial nations, the restriction on energy resources, etc.  In order for Japan 
to continue positively as an economic power while maintaining economic and 
social vitality under such conditions, a maximum utilization of brain re- 
sources, perhaps Japan's only resource, is of extreme importance.  In other 
words, from here on Japan must take the path toward becoming a technology- 
based nation. 

From such a standpoint, the Ministry of International Trade and Industry has 
decided to continue to exert greater energy to develop policies for the ad- 
vancement of technological development. 

MITI's basic technology policy is to create an environment wherein the pri- 
vate sector, which is the nucleus of our country's research and development, 
can manifest its maximum energy.  However, MITI will carry out its own R&D in 
a field where smooth R&D cannot be expected from the private sector. 

Furthermore, the goal of the industrial technology policy is not merely the 
R&D itself but to establish and enforce R&D as a close and inseparable part 
of the fulfillment of the policies on trade, industry, energy, etc. 

MITI's budget for the industrial technology policy is shown in Tables 1-3 
(MITI Industrial Technology Budget [Agency of Industrial Science and Tech- 
nology]). 

These tables show a total budget of 222 billion yen (government draft budget) 
for the industrial technology necessary for the advancement of industrial 
technology policy by MITI for FY-82.  This is a slight increase over the FY- 
81 total of 221.8 billion yen. 

From the standpoint of the main policy, the budget for the "policy for the 
advancement of energy technology" shows a decrease of 1.3 percent from the 
previous year to 106.9 billion yen, but a more determined advancement of 
development and introduction of oil substitute energy, energy conservation 
and other measures will be carried out. 



In regard to the "policy for the advancement of creative intensive industrial 
technology and knowhow," 40.3 billion yen, or an increase of 6.2 percent over 
the previous year, is seen to promote substantial expansion of the "Next- 
Generation Industrial Base Technological Research and Development System" 
formed last year.  In the "advancement of industrial cooperation," 24.8 bil- 
lion yen, an increase of 66.3 percent, has been appropriated for the project 
for expanded liquefaction of lignite coal between Japan and Australia and 
others.  Regarding the "preparation of the foundation for technological de- 
velopment," 139.2 billion yen, an increase of 8 percent, has been appropri- 
ated to expand the patent rights system, etc. A decrease of 0.4 percent to 
8.8 billion yen is shown for the "measures for other social needs," but 
policies to meet the social needs are planned by starting a "vital area tech- 
nological R&D system" and a "smaller enterprise'oil substitute energy devel- 
opment project." 

From the standpoint of steps to be taken, the budget for the government's own 
technological development (performed by affiliated testing and research insti- 
tutes) among those sponsored by the government shows an increase of 0.4 per- 
cent from the previous year, to 45.6 billion yen, and those to be contracted 
out to 90 billion yen, an increase of 14.1 percent over the previous year. 
The budget for the advancement of technological development by the private 
sector was increased by 5.5 percent to 48.1 billion yen. 

1. Advancement of Energy Technology 

Energy is the most basic element in the maintenance and development of eco- 
nomic society and people's livelihood.  In order for Japan to continue with 
the favorable economic growth and improved people's welfare, the most impor- 
tant policy is in the assurance of a stable supply of energy. As a part of 
the comprehensive energy policy, MITI has promoted a development of energy 
technology in a variety of fields.  These include the Sunshine Project, aimed 
at technology for the development, production, usage and stable supply of oil, 
nuclear energy and coal, and the Moonlight Project, aimed at development of 
energy conservation technology. 

These projects are outlined below. 

1-(1)  On Oil 

Oil Development Technology 

Japan's oil development enterprise is not only frail compared with the major 
Western firms with a history of over 100 years, but also lags behind in tech- 
nology. Moreover, Japan's plant manufacturers as a whole are also behind in 
oil development technology due to the limited domestic market and the lack 
of technical information feedback from the oil development enterprises. 

However, the acquisition of technological knowhow has become an important 
condition for gaining concessions for oil development.  Recently, in particu- 
lar, the development of oil technology has become urgent for meeting the de- 
mands of the oil-producing countries to improve their secondary or tertiary 



oil recovery rate and to cope with the unfavorable natural conditions (polar 
region, deep-sea drilling, etc) of the targeted areas for oil. For this, the 
following measures have been adopted. 

A. Development of Secondary-Tertiary Recovery Technology (52.8 billion yen) 

In regard to the secondary-tertiary recovery technology of using chemicals 
and heat, a pilot plant will be used to carry out R&D at an oil site under the 
5-year plan beginning in FY-82. 

B. R&D on Oil Shale Technology (1.956 billion yen) 

R&D on technologies covering oil shale mining, pulverizing and carbonization 
will be carried out by a pilot plant under the 5-year plan between FY-81 and 
FY-85. 

C. R&D on Sea Bottom Oil Production System (4.091 billion yen) 

D. Study of Development of Ocean Oil Production Platform (100 million yen) 

E. Developmental Study of High-Performance Drilling Technology for Ocean Oil 
Development (53 million yen) 

F. R&D on Technology for Exploration of Oil, Etc, by Satellite (1.386 billion 
yen) 

Oil Refining Technology 

Oil continues to occupy the top position as a primary source of energy for 
Japan, but the import of crude is becoming more critical because of the ef- 
fect of the light crude preservation policy of the oil-producing countries. 
On the other hand, the domestic demand structure for petroleum products is 
turning toward lighter oil due to the increasing demand for intermediate frac- 
tional oils such as kerosene, and less demand for B and C grade oils.  Since 
the petroleum products are derived through the process of refining crude oil, 
it is feared that the appropriate supply and demand balance of all petroleum 
products cannot be maintained if the present situation continues. 

For this reason, various heavy oil measures are being worked out to obtain 
a stable supply of intermediate fractional oils. As a drastic measure, the 
promotion of development and introduction of heavy oil technologies beginning 
with heavy oil distillation technology has been worked into the budget since 
FY-79. 

The promotion of the above technology development project is headed by the 
Heavy Oil Countermeasure Technology Research Group established in June 1979 
by various enterprises involved in oil refineries, steel works and electrical 
power.  The outline of this project is given below. 



A. R&D of Heavy Oil Technology (3.986 billion yen) 

(1) Development of heavy oil distillation technology for increase of inter- 
mediate fractional oil 

R&D of a pilot plant of up to 100 B/D class (completion expected in FY-82) 

(2) Development of technology for usage of inferior quality residual oil for 
steel making (completion expected in FY-83) 

(3) Development of technology for burning of inferior quality residual oil 
(completion expected in FY-82) 

B. Development for Application of Heavy Oil Technologies (1.223 billion yen) 

The development of heavy oil distillation technology will be conducted at the 
10,000 B/D class practical plant (start in FY-82), completion expected in 
FY-85). 

C. Development of Technology for Effective Use of Heavy Oil Residual Products 
(2.999 billion yen) 

This is for the development of city gas and hydrogen manufacturing technology 
using heavy oil residual products such as asphalt for raw material (comple- 
tion expected in FY-85) 

The results of a study made by the TEA during the latter half of the 1970's 
on long-range energy supply and demand point out that due to the limitation 
in oil production, a shortage of energy will begin during the latter half of 
the 1980's or in the 1990's if the development and usage of coal and nuclear 
power are delayed. 

Therefore, budgetary actions have been taken since FY-80 for the development 
and introduction of a new fuel oil to replace the present intermediate frac- 
tional oils. 

The new fuel oil project, targeted for completion in FY-86, is being promoted 
mainly by the New Fuel Oil Development Technology Research Group formed in 
May 1980 by various enterprises involved in oil refineries, fermentations, 
etc.  Its outline is as follows (3.283 billion yen). 

A. Development of Technology for Manufacture of Hydrocarbon Oil and Oxy-Fuel 
Oil From Synthetic Gas 

B. Development of Technology for Improvement and Refinement of Sand Oil and 
Shale Oil 

C. Technology for Usage of Biomass (Cellulose Decomposition-Fermentation, 
Fixed Yeast Fermentation) 



In addition, budgetary actions have been taken since FY-79 to participate in 
the EDS oil liquefaction project (250 tons/day pilot plant) being promoted 
jointly by Japan, the United States, West Germany and Italy (756 million yen). 

Oil Storage Technology 

A. Survey of Underground Storage (313 million yen) 

A test through use of a substantiation plant (25,000 kiloliters, located in 
Kikuma, Ehime Prefecture) which started in FY-81 will be continued to study 
the suitability of the water-tight underground storage system (rock bed) used 
in Northern Europe from the standpoint of safety and economy.  During FY-82, 
a comprehensive evaluation up to the present operation, which is centered on 
oil, will be included. 

B. Study of Solid Storage (1 of 11) 

Solid crude oil of high pour point at normal temperature (from the southern 
region and China) accounts for 15 percent of Japan's oil imports.  It is an 
important non-Middle East low-sulfur crude. Normally, this type is heated 
for storage. A test will be conducted on a system of liquefying only the 
amount needed at the time so that the oil can be stored in a solid form with- 
out normal heating. 

l-(2) Nuclear Energy Technology 

Japan has made progress in the development of nuclear power, a core of oil 
substitute energy, but it must strive toward improved operational rate and 
dependability while insuring complete safety.  It is also necessary to pro- 
mote the active acquisition of sites through obtaining people's understand- 
ing and cooperation, beginning with the local residents. Moreover, the es- 
tablishment of Japan's own nuclear fuel recycling is indispensable for the 
smooth development and usage of nuclear energy. 

Under such conditions, a greater push toward development of nuclear energy 
is required, and MITI is pushing the project by placing emphasis on the fol- 
lowing points. 

Safety Assurance and Improved Reliability of Nuclear Power Plants 

A. Advancement of Substantiation Tests, Etc, for Improvement of Light Water 
Reactor (1.882 billion yen) 

In order to obtain greater safety and reliability of nuclear reactor power 
generation, Japanese type light water reactors suited to local conditions 
are necessary.  For this purpose, a third improvement and standardization 
study will be carried out, and through substantiation tests, practical use 
of the internal pump system arid high-performance fuel technology will be 
promoted.  In view of the practical use of plutonium in light water reactors, 
the designing of fuel assembly will be implemented. 



B. Advancement of Reactor Disposal Measures (114 million yen) 

In addition to substantiation tests on principal technologies from the stand- 
point of safety and reliability, studies of dismantling technique, environ- 
mental effect evaluation, etc, will be conducted in line with the disposal 
of existing reactors. 

C. Development of Nuclear Power Support System (1.600 billion yen) 

With a view to attaining greater reliability of nuclear power plants, a sup- 
port system to alleviate the workload of operators in daily operation and 
management will be promoted. 

D. Completion and Strengthening of Nuclear Plant Safety Measures (2.513 bil- 
lion yen) 

An improvement and testing of analyzer codes for safety checks and earthquake 
analyzer codes will be conducted.  In addition, support will be given to the 
testing of an automatic inspection device in order to diminish the radiation 
exposure of those engaged in routine inspections. 

E. Expansion of Reliability Testing of Nuclear Facilities 

The reliability of nuclear power plants in withstanding earthquakes will be 
tested by a large high-performance vibration platform in order to remove the 
apprehensions of the local residents. Moreover, substantiation tests for the 
safety and reliability of vital parts affected by heat such as valves, fuel 
assembly and welded parts of pipes, etc, and electric instruments for pumps, 
etc, of nuclear power plants will be conducted under operating conditions 
of equal or greater load than the actual model. 

Establishment of Japan's Own Nuclear Fuel Cycling 

A. Stable Supply of Uranium Resources (569 million yen) 

Diverse sources for the supply of uranium, which is totally dependent on for- 
eign countries, will be sought and independent development will be promoted. 
A recovery system to obtain uranium from the ocean will be developed as 
Japan's own supply source. 

B. Stable Supply of Uranium Enrichment Service (1.111 billion yen) 

In order to obtain an independent nuclear fuel cycling and stable supply of 
uranium enrichment service, the industrialization of uranium enrichment will 
be pushed forward.  For this purpose, the construction of a prototype enrich- 
ment plant along with the establishment of manufacturing technology for 
uranium enrichment centrifuges will be promoted. Additionally, studies of 
the technology and economy of uranium enrichment and a preparatory study of 
a site for a commercial-scale enrichment plant will be conducted. 



Moreover, a developmental subsidy will be provided to establish a chemical 
method of enrichment as a supplement to the centrifuge method of enrichment. 

C. Construction of Commercial Reprocessing Plant (2.622 billion yen) 

The establishment of a reprocessing operation, a key to nuclear fuel cycling, 
has become a vital part of the development and usage of nuclear energy. 

For this purpose, a commercial-scale reprocessing plant will be built with 
the target of operating in FY-90. The government will conduct substantiation 
tests of principal reprocessing equipment and machineries, process operation 
and adopt measures for sites. Funds necessary for such construction will be 
guaranteed. 

D. Radioactive Waste Processing and Disposal (45 million yen) 

The aggregate total of low-level radioactive waste is expected to multiply 
as the scale of nuclear power plants becomes larger.  The high-level radio- 
active waste generated from the reprocessing of spent fuel remains highly 
radioactive for a long time; therefore, the early establishment of a reprocess- 
ing and disposal system is necessary.  A feasibility study of a commercial 
reprocessing-disposal system will be conducted for the formulation of a na- 
tional policy.  For early central land disposal of the low-level radioactive 
waste stored at the nuclear power plants at present, a safety test of a low- 
level radioactive waste disposal facility will be performed to facilitate 
smooth acquisition of a disposal site. 

Development and Usage of New Reactors 

Studies centered on technology and economy will be conducted for the practical 
use of a fast breeder reactor (FBR), which has a very high utilization rate 
of enriched uranium. 

A detailed feasibility study of the practical use of a smaller light water 
reactor which can meet the local conditions will be carried out. 

l-(3)  Development of Coal Technology 

Coal Production Technology 

—Subsidy for promotion of coal technology (276 million yen) 

—Subsidy for promotion of technologies for coal production and usage (477 
million yen (production)) 

In order to establish a stable production system for Japan's coal industry 
and a supply of domestic energy resources, the mechanization of steep-incline 
coal mining and the labor-saving automation of slightsincline coal mining, 
started in FY-81, will be continued. New R&D on automation of slight-incline 
and medium-thick coal mining and machineries for open-pit mining targeted 
mainly for overseas mine development will be started. 



Coal Usage Technology (Short-Medium Range) 

—Subsidy for promotion of technologies for production and usage (3.649 bil- 
lion yen (for usage)) 

In order to expand the usage of coal, research is being carried out on items 
designated by the minister of MITI for coal usage which can be developed in 
the short-medium term with great developmental effect.  Designated items in- 
clude fluid bed burning, smoke treatment, COM, handling, fabricated coke, 
effective use of coal ash and processing of waste water.  Each item is tar- 
geted to become practical around 1985.  In 1982, an operational test of a 
fluid bed pilot plant (20 tons/hour), construction of a fabricated coke pilot 
plant (200 tons/day) and conversion of an industrial COM boiler will be car- 
ried out. 

Coal Liquefaction and Gasification 

A. As part of the Japan-U.S. scientific and technological cooperation, an 
industrial scale pilot plant (250 tons/day) will be built during FY 79-84 
with an investment of about $400 million (Japanese side is liable for about 
8.5 percent), and an operation research will be conducted.  In FY-82, prepara- 
tory development of residual direct burning and development of residual par- 
tial oxidation will be enforced. 

B. Subsidy for Development of Coal Gasification (2.450 billion yen) 

As part of the Sunshine Project, technology for the manufacture of a clean 
low-caloric gas from coal for power generation and a complex cycle power 
generation system connected to the low-caloric gas system will be developed. 
In FY-82, an operational test of a gasification pilot plant of 40 tons/day 
capacity will be continued from last year and a design for a 1,000 tons/day 
capacity gas power test plant will be worked out. 

C. Subsidy for Development of Coal Gasification (1.316 billion yen) 

As part of the Sunshine Project, technology to manufacture high caloric gas 
from coal by adding heavy oil and oxygen-vapor or by hydrogen reaction will 
be established.  In FY-82, a gasification test will be conducted using a 
small device and at a 7,000 cubic meters/day plant. 

Testing of Coal Thermal Power Plant 

A.  Contract Funds for Testing Soot and Smoke Processing (210 million yen) 

A total denitration plant will be established by a 250,000-kilowatt class 
coal thermal facility to determine whether the processing of soot and smoke 
from a coal burning plant can match that of an oil burning plant. 
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B. Contract Funds for Testing Dry-Type Desulfurization of Coal Thermal Plant 
(871 million yen) 

A dry-type desulfurization facility will be established at a large local 
thermal plant to test the dry-type desulfurization of technology, which has 
the superior feature of not requiring a large amount of water or a drainage 
processor as compared to the wet type. An operational performance test will 
also be conducted. 

C. Contract Funds for Testing COM Conversion at Oil Thermal Plant (1.683 bil- 
lion yen) 

In order to promote COM conversion at the existing oil thermal plants, a re- 
modeling of boilers and installation of a pollution prevention device and a 
COM producer will be carried out at one of the existing thermal plants to 
study the burn characteristics and wear resistance of the boilers. 

D. Contract Funds for Testing High-Performance Dust Collection at Coal 
Thermal Power Plants (524 million yen) 

As a measure to cope with ashes and dust at coal thermal power plants, a 
technology using electric dust collectors is being used widely, but the de- 
velopment and testing of a high-performance dust-collecting technology will 
be carried out to establish a dust-collecting capability equal to the oil 
thermal plant by the coal thermal plant. 

E. Subsidy for Development of High-Performance Coal Thermal Technology (240 
million yen) 

In order to obtain rapid improvement in the thermal efficiency of a plant 
through higher steam temperature and pressure in a coal thermal plant, a test 
on the body of rotation of the super-high-temperature steam turbine of a 
boiler tube will be conducted. 

l-(4) Advancement of Sunshine Project 

The Sunshine Project is a long-range and comprehensive technology development 
project, which by putting new technologies into practical use is aimed at the 
stable supply of energy essential to the normal progress of our society, 
economy and livelihood.  Since the project started in FY-74, R&D centered 
on the government has been promoted with industrial and academic cooperation. 
At present, the main projects have progressed from the basic research stages 
to research stages accompanied by the development of plants (see Table 4). 

The future of the international energy situation remains unclear, and thus 
expectations are growing for the practical use of new energy technologies. 
Therefore, there is a need to promote the development of a full-scale plant 
through positive application of the New Energy Development Organization es- 
tablished 3 years ago and also to tackle basic researches by consolidating 
the research brains of the concerned sectors.  From the standpoint of 
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diversification of risks and effectiveness of R&D, positive international 
cooperation through multination IEA cooperation and bilateral cooperation 
such as between Japan and Australia are required. 

On this basis, the project plans to promote positive R&D through acquisition 
of an industrial budget (see Table 5) of approximately 41.6 billion yen, 
which is necessary for the smooth implementation of various projects. 

A breakdown of the energy projects will be given for the FY-82 research and 
development projects. 

Solar Energy 

A. Operational Research on Solar Heat Power Plant 

In order to pursue the technological and economic feasibility of solar heat 
power generation, operational research on two types of 1,000-kilowatt class 
pilot plants (curved surface collector type and tower collector type) will 
be continued from the previous year. 

B. Advancement of Technology for Practical Use of Solar Power System 

Technological development to lower the cost of solar cells and the use of 
solar cells will be implemented to put the solar power system into practical 
use.  During FY-82, testing and manufacture of low-cost silicone and solar 
cell panels and the construction of a solar power system and a collective 
light power system will be continued from last year.  R&D on peripheral tech- 
nology, a solar cell assessment system and a light and heat hybrid type solar 
power system will be continued. 

Moreover, basic studies on R&D of an amorphous solar cell will be carried out 
to find ways to cut down the cost of future solar cells. 

C. Development of Solar System for Industrial Use 

In order to establish practical technology for an industrial solar system 
(solar heating, cooling and hot water system), a practical technology needed 
especially in the high-level heat control system will be developed.  The manu- 
facture of essential equipment and machineries and some construction will be 
continued during FY-82. 

Geothermal Energy 

A.  Development of Probing and Mining Technologies 

A survey using the Curie point method and the gravity method, data processing 
and analysis will be conducted in FY-82 to discover the geothermal source 
conditions and to promote a long-range and systematic development. At the 
same time, basic national geothermal maps will be prepared and an evaluation 
of prospective regions will be made.  Geothermal probe technologies used up 
to now will be compiled to establish a probe technology suited for deep 
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geothermal resources, and during FY-82, a 200-meter boring probe and 1,500- 
meter structural drilling and probing will be carried out. 

As part of the Sunshine Project, substantiation studies on the environmental 
safety of a large-scale geothermal plant, which have been underway since 1978 
in "Toyogoe District /phonetic/," will be continued. 

B. Development of Hot Water Power Generation System 

During FY-82, a basic design of a 10,000-kilowatt binary power plant and a 
hot water reduction test will be continued in order to find effective usage 
for a large amount of hot water gushing out with terrestrial steam.  In addi- 
tion, construction of a total flow power plant will be initiated. 

C. Development of Deep Hot Water Supply System 

Test drilling, extraction and reduction testing will be conducted in FY-82 
to decide on the technology for local heating involving a hot water supply 
using the nonvolcanic geothermal energy which exists widely in the sedimen- 
tary plains. 

Coal Energy 

In order to utilize coal, which is found abundantly with less regional mal- 
distribution than oil, development of liquefaction and gasification technolo- 
gies will be promoted to convert coal into fluid fuel and to eliminate en- 
vironmental pollutants in the process. 

A. Development of Coal Liquefaction 

During FY-82, operational research on an 0.1-2.4 tons/day capacity plant will 
be carried out for the development of bituminous coal liquefaction technology. 
As for lignite coal liquefaction, construction of a 50 tons/day capacity 
plant will be continued in Victoria Province, Australia. 

Moreover, essential studies on the development of equipment for a large-scale 
plant essential for early realization of coal liquefaction will be implement- 
ed. 

B. Development of Coal Gasification 

An operational test of a 7,000 cubic meters/day high-caloric gas pilot plant 
and basic research on plasma gasification technology, etc, will be carried 
out in FY-82. As part of the Sunshine Project, operation of a 40 tons/day 
capacity low-caloric gasification pilot plant will be conducted. 

Hydrogen Energy 

In order to establish a technology to manufacture hydrogen cheaply from water, 
a high-temperature-pressure water electrolysis pilot plant with a capacity 
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for manufacturing hydrogen at 20 Nm3/hour will be conducted. Furthermore, 
basic research on other hydrogen-producing methods, transportation and 
storage of hydrogen and combustion technology will be carried out. 

General Research 

In FY-82, a 100-kW capacity wind power system will be completed, and a basic 
research and survey of technologies capable of contributing to future energy 
supply, such as the sea-thermal power generation system, will be conducted. 

Moreover, support research such as information studies will be conducted for 
effective promotion of the Sunshine Project. 

International Cooperation 

For the purpose of efficiency and diversification of risks in R&D, the follow- 
ing international cooperation will be promoted aggressively during FY-82. 

A. IEA Cooperation 

Japan will continue to participate along with the United States and West 
Germany in the high^temperature rock power generation system project at 
Fenton Hill in the United States, and will strive toward effective use of 
geothermal energy from high-temperature rocks not accompanied by hot water. 
In addition, participation in projects such as a solar heating, cooling and 
hot water supply system, a coal technology information project, a wind 
energy project, an energy research and development system analysis project, 
etc, will be continued. 

B. Bilateral Cooperation 

Japan-Australia cooperation centered on solar energy and coal liquefaction 
will be promoted.  Coal liquefaction technology cooperation will be carried 
out between Japan and China.  Cooperation with France will be centered on 
the exchange of information on solar energy, etc.  In addition, cooperation 
with Germany will be centered on coal energy and with the United States on 
solar and coal energy. 

l-(5) Advancement of Moonlight Project 

The role played by R&D in the promotion of energy conservation is very impor- 
tant.  For this reason, the Agency of Industrial Science and Technology 
started the Moonlight Project in 1978 for the development of energy conserva- 
tion technology. 

As part of the large-scale energy conservation technologies for FY-82, new 
R&D on a multi-use Sterling engine will be initiated, followed by accelera- 
tion and expansion of R&D centered on large-scale energy conservation tech- 
nologies such as a high-efficiency gas turbine, a new battery, a power 
storage system, etc.  For these purposes, a general account budget (govern- 
ment draft) of 3.025 billion yen and a special account budget (government 
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draft) of 6.466 billion yen, for a total of 9.49 billion yen, have been appro- 
priated (see Table 6). 

Large-Scale Energy Conservation Technologies 

A. Magneto Hydrodynamic (MHD) Power Generation 

The goal is to obtain a composite system of over 50 percent heat efficiency 
through the development of an MHD system which will produce electricity by 
passing high temperature combustion gas through a powerful magnetic field and 
then combining this system with a steam power plant which will utilize the 
exhaust gas from the MHD system. 

During FY-82, the experimental equipment (Mark VII) completed in 1980 will 
be used to determine the durability and power generation characteristics of 
power generation channels by continuing the 200-hour operational study (out- 
put of 100 kW) from last year. In addition, essential studies and overseas 
R&D trend studies on coal combustion will be carried out. 

B. High Efficient Gas Turbine 

Electricity accounts for approximately 30 percent of Japan's energy needs, 
but the conversion rate of primary energy sources (oil, coal) to electricity— 
that is, the heat efficiency of about 40 percent even in a modern thermal 
power plant—is very low.  Therefore, an attempt is being made to develop a 
composite power generation system (about 55 percent) using both a gas turbine 
and a steam turbine. 

A 7-year plan has been underway since FY-78.  Included is construction of a 
10,000-kW class pilot plant (combined heat efficiency of over 50 percent) 
which started in 1981.  Preparations will be made to carry out substantiation 
operation scheduled for FY-83.  Essential technology and materials for the 
prototype plant (combined heat efficiency of 55 percent), which is the ulti- 
mate objective, will be developed. 

C. New Battery Power Storage System 

A high-efficiency, large capacity battery will be developed for "load smooth- 
ing" and conservation of energy in the entire power system.  The plan is to 
use the electricity storage system to conserve electricity during off-peak 
hours and release it during peak hours. 

Research for this system began under an 11-year plan in 1980.  During FY-82, 
a facility for this system will be designed, and essential research will be 
carried out on 1 kW batteries of sodium-sulfur, lead-harogen and Redox flow 
types.  In addition, a total system analysis of load pattern, etc, will be 
made. 
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D. Fuel Cell Power Technology 

In view of the increasing demand for electricity, improved efficiency is 
essential in large power plants and transmission systems, but along with 
this, development of a smaller, decentralized power system to replace obsolete 
thermal power plants is also important. 

For this purpose, efforts will be made to develop a low-polluting fuel cell, 
which can utilize natural gas as fuel, with a power efficiency of 40 percent 
(combined efficiency of 80 percent if waste gas is used).  The research for 
this started in 1981 under a 6-year plan by concentrating R&D on the phos- 
phoric acid type fuel cell, which is the closest to being developed for prac- 
tical use. 

R&D on essential technologies for the phosphoric acid fuel cell as well as 
for an alkali type, a fused carbonate type and a solid electrolyte type will 
be conducted during FY-82. 

E. Multipurpose Sterling Engine (new item) 

Development of a so-called heat engine, which utilizes heat energy converted 
from oil, etc, in terms of energy consumption, ranks very high.  The improve- 
ment of conversion efficiency (heat efficiency) has become a major issue in 
various countries. 

Thus, this Moonlight Project includes R&D on a high heat-efficient and low- 
polluting multipurpose Sterling engine which can utilize fuels other than 
oil to create power for cooling and heating of homes, businesses and small 
shops. 

The project will be started in FY-82 under a 6-year plan to study the design, 
manufacture and operation of a Sterling engine in order to come up with a 
practical technology. 

As a starter, in FY-82 R&D on essential technologies (sealing device, etc) 
for the engine will be conducted. 

Guiding and Basic Energy Conservation Technologies 

Various laboratories under the Agency of Industrial Science and Technology 
are conducting R&D on technologies which will become the "seeds" for future 
energy conservation, applicable in new fields and those not readily manage- 
able by private firms. 

In FY-82, R&D on superconductive transmission will be continued and R&D on 
Kalium turbine and high efficiency EHD heat exchange technologies will be 
initiated. 

International Cooperation in Energy Conservation 

In order to promote R&D on energy conservation effectively, trends in related 
technologies and R&D situations both in Japan and abroad must be grasped 
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regularly and accurately.  Simultaneously, research through the cooperation 
of high energy consuming advanced nations is essential.  Since April 1978, 
Japan has participated in the agreement with'the'TEA. (International Energy 
Agency) to carry out the energy cascading project and the improved heat pump 
system. 

Comprehensive and Effective Method of Gaining Technologies (new item) 

Needless to say, the technological development of equipment, plant, etc, is 
important for effective energy conservation. Along with this, items for 
energy conservation technologies must be selected from the medium- and long- 
range views. 

For this, studies to find a comprehensive and effective method of grasping 
new energy conservation technologies will be started in FY-82.  Technology 
related charts will be used to select new items for development, and the ef- 
fects of energy usage at various stages on resources, conversion, transmis- 
sion, etc, will be studied through the use of a total energy flow model. 

Preparations for the total energy flow model and charts on technologies re- 
lated to energy conservation will be started in FY-82. 

Assistance in Energy Conservation Technologies 

In regard to R&D on energy conservation technologies by private enterprise, 
the government will provide subsidies so that the private sector can carry 
out its own R&D on essential technologies. 

During FY-82, subsidies for competitive development of an energy conserving 
refrigerator, energy conserving technology for the production process, etc, 
in the home appliance field will be continued.  In addition, an expansion 
of the subsidy system is being planned to provide assistance regarding the 
common and basic industrial needs for energy conservation. 

Standardization of Energy Conservation 

Energy conservation information approved by the Japan Industrial Standards 
(JIS) or by the JIS marking (r*1**) is useful in the selection and use of 
products by consumers to contribute toward conservation of energy.  "Studies 
on the standardization of energy-conserving materials and equipment" and 
others will be continued, and a new "research and study on the standardiza- 
tion of energy-conserving home appliances" will be started in FY-82. 

l-(6)  Other Energy Related Measures 

New Measures 

In order to subsidize the joint development by multiple enterprises of multi- 
use, revolutionary oil substitute technologies in large energy-consuming 
industries, new special funds of 1.231 billion yen for the development of a 
common and basic oil replacement energy will be provided in FY-82. 
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Continuing Measures 

Measures aimed at reducing oil use will be enforced. Measures to be continued 
from last year, including subsidies (special for coal:  2.901 billion yen; 
2.901 billion yen in 1980) for the development of oil substitute energy tech- 
nology for practical use and subsidies (special for electricity: 301 million 
yen; 301 million yen in 1980) for the development of new electrical power 
technologies for practical use, will be provided to assist the private sector 
in its oil replacement efforts.  In addition, contract fees will be appro- 
priated (special for electricity: 50 million yen; 42 million yen in 1980) 
for the development and study of a system to remove sand at the dam sites of 
power plants for the fuel cell demonstration project (special for electricity: 
20 million yen; 20 million yen in 1980), testing of sea water pumping tech- 
nology (special for electricity:  106 million yen; 90 million yen in 1980), 
study of environmental safety of geothermal power plants (special for elec- 
tricity:  56 million yen; 55 million yen in 1980), and for the study of ef- 
fective use of hot water at geothermal power plants (special for electricity: 
1.638 billion yen; 1.663 billion yen in 1980).  (Resources and Energy Office 
of the Agency of Industrial Science and Technology) 
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A. 
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D. 
E. 
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1. 

2. 

3. 
4. 

5. 

Table 1. MITI FY-82 Budget for Industrial Technology (by policies) 
Item 
Budget for FY-81 
Budget draft for FY-82 
In 100,000,000 yen 
(Note)  Totals do not match due to overlapping, etc 
Energy technology related measures 
Including:  Oil related 

Nuclear energy related 
Coal related 
Sunshine Project 
Moonlight Project 

Creative intensive industrial technology and knowhow 
Including:  R&D of next-generation industrial base technology 

R&D of large industrial technology 
Advancement of information industry 
Advancement of aircraft industry 
Advancement of space industry 
Advancement of nuclear energy equipment industry 

International cooperation 
Preparation of basis for technical R&D 
Including:  Expenses for Agency of Industrial Science and Technology 

Strengthening of patent rights and industrial rights 
systems 

social needs 
Improvement of technology for smaller enterprises 
Medical and welfare equipment 
Environmental safety, protection and disaster prevention 
Regional advancement measures 

For other 
Including: 
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Key: 
A. Table 2. MITI FY-82 Budget for Industrial Technology (by means) 
B. Item 
C. Budget for FY-81 
D. Budget draft for FY-82 
E. In 100,000,000 yen 
1.  Technical development by the government 

(1) By government 
(2) By contracting out 

(l)  Energy technologies 
Including:  Oil 

Nuclear energy 
Coal 
Sunshine Project 
Moonlight Project 

(l)     Creative intensive industrial technology and knowhow 
Including: R&D of next-generation industrial base technology 

R&D of large industrial technology 
(3)  For other social needs 

Including:  R&D of medical and welfare equipment technology 

[Key continued on following page] 
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2. Technological development by private sector 
(1) Energy technology 

Including:  Oil related 
Nuclear energy related 
Coal related 
Development of oil substitute energy 
Subsidies 

(2) Creative intensive industrial technology and knowhow 
Including:  Information industry 

Aircraft industry 
Nuclear energy equipment industry 

(3) Preparation of basis for technical R&D 
Including:  Subsidies for important technical R&D 

(4) For other social needs 
Including: Improvement of technology for smaller enterprises 

(5) Basic preparations for technological development 
Investment:  Japan Development Bank 
Taxation:   Added testing research expenses 

deductible 
3. Others 

Including:  For technical cooperation 
For industrial standardization 
For patent rights, etc 

Totals 
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Key: 
A. Table 3.. MITI FY-82 Budget for Industrial Technology (by policies) 
B. Item 
C. FY-82 budget (in million yen) 
D. FY-81 budget (in million yen) 
E. General budget 
F. Special budget 
G. Total 
H.  Remarks 
1. Advancement of measures related to energy technology 

(1) Oil 
@ Subsidy to study improvement in oil development technology 

Subsidy for research and study of oil shale development 
Subsidy for development of ocean oil-production platform 
Subsidy for development of high-performance ocean oil 
development 

© Grant for promoting oil development technology 
(i)  R&D of secondary and tertiary recovery technology 

© Sea bottom oil production system 
© Subsidy for R&D of heavy oil countermeasure technology 
(§) Subsidy for practical use of heavy oil countermeasure tech- 

nology 
® Subsidy for development of technology for effective use of 

heavy oil residues 
Subsidy for R&D for new fuel oil technology 
Contracting out for study of R&D on new fuel 
Included in subsidy for study of rational oil distribution 
(i) Oil storage technology 

(ii)  Development of long-distance ocean bottom pipeline 
technology 

Subsidy for testing methanol conversion in oil thermal plants 
Development of remote prospecting for oil resources 
Development of safety technology for liquefied oil gas work 

(2) Nuclear energy 
(l) Improvement in reliability of safety in nuclear power plants 

(i)  Study of improved standardization of nuclear power 
facilities 

(ii)  Subsidy for testing and improvement of light water 
reactor 

(iii)  Subsidy for testing of automatic inspection of practical 
nuclear power reactors 

(iv)  Study of disposal of discarded reactors 
(v)  Subsidy for testing of nuclear reactors and discarded 

reactors used for power generation 
(vi)  Subsidy for improvement of safety analysis codes for 

nuclear reactors 
(vii)  Subsidy for testing and improvement of anti-earthquake 

safety analysis codes 
(viii)  Subsidy for development of nuclear power generation 

support system 

[Table 3 continued on following page] 
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Key: 
© Establishment of independent nuclear fuel cycling 

(i)  Subsidy for testing technology for ocean uranium recovery 
system 

(ii)  Subsidy for uranium enrichment by chemical method 
(iii)  Subsidy for study of technology for second reprocessing plant 
(iv)  Subsidy for developmental study of system for accepting re- 

processed and restored fuels from abroad 
(v)  Subsidy -for establishment of technology for centrifuge for 

uranium enrichment 
(vi)  Subsidy for industrialization of uranium enrichment 

(5) Development and usage of new reactors 
(i) Study of practical use of new ractor for power generation 

(ii) Developmental study on new power reactor 
@ For new usage of nuclear energy 

(i)  Subsidy for temporary storage of spent nuclear fuel 
Study of intermediate storage of spent nuclear fuel 
Subsidy for testing reliability of nuclear power plant 
Subsidy for testing reliability of nuclear power facilities to 
withstand earthquake 

i)  Coal 
8 Subsidy to promote coal technology 

Subsidy for testing thermal power plant such as coal-fired 
Including: 
(i)  Subsidy for testing soot and smoke processing technology 

for coal thermal power plant 
(ii)  Subsidy for testing dry type desulfurizing technology for coal 

thermal power plant 
(ill)  Subsidy for testing COM conversion of coal thermal power plant 
(iv)  Subsidy for testing high-performance dust-collecting technology 

for coal thermal power plant 
Q)   Subsidy for development of high-performance coal thermal power 

plant 
Subsidy for promotion of coal production and usage technology 
Contract for low caloric gasification technology 
EDS coal liquefaction 
SRC-II coal liquefaction 

Promotion of Sunshine Project 
R&D of new energy 
(i) Solar energy 

(ii)  Geothermal energy 
(iii) Coal energy 
(iv) Hydrogen energy 
(v)  Comprehensive research 

(vi)  Others 

[Table 3 continued on following page] 
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(v)  JJlffl * * - >J v y • * v -> 30 245 275 0 0 0 

(vi)   fögWgSfö*****- 198 0 198 208 0 208 
&ftj 

(viO   ^^*^+--Hl^fö**IS 5 0 5 16 0 16 
W   £ = ***--8»j<ol&£W 11 0 11 0 0 0 

»jiftffia*&oüÄ 
(ix)   ^*^¥-gMflS§©8<Ä 669 0 669 467 0 467 
(x)   £**A-¥-gläp{L 49 0 49 56 0 56 
(xi)   ^   C   1 74 106 180 214 773 987 

(6)  •*■  ©  fm (228) (11,333) (11,561) (150) (7.974) (8,124) 
2 6,319 6,321 2 5,170 5,172 

©   tE»;<olKC?lli{k (0) (4,910) (4,910) (0) (4,450) (4.450) 
0 1,850 1,850 0 1,850 1,850 

(i)   !gm^*»J#PMS£'y* 0 50 50 0 42 42 
TA^H^IE 

(u) jg*«*S'«^iiEMi^p$ 0 106 106 0 90 90 
SK 

•(Hi) ±&m®u*ä®%'&i?mm (0) (3,060) (3,060) 0 (2,600) (2,600) l-(4)-®-(ii) 
i%£mmm-&mt £>fi$: 

(iv)   *j^mF;i8iÖl»£fM<JfJ| 0 56 56 0 55 55 
SSK 

(v) Jtk^^iR^ia*%a?ijffl»^ 0 1,638 1,638 0 1.663 1,663 
ASK 

© Efthtt#^*A-¥-&rji5fl8 (0) (5,053) (5,053) (0) (3,247) (3,247) 
o}SM 0 4,433 4,433 0 3,202 3,202) 

*         (i)   &®3£«iE*ftft#**A' 0 1,231 1,231 0 0 0 
*-&mmmm 

(n) .EiBWt^*A-**~Ki&& 0 2,901 2,901 0 2,901 2,901 
assiffl^Bfl^gfflffi) 

cii) m%w.&mnmm%mM 0 301 301 0 301 301 
(iv)   ^/J^HE^ttt^** (0) (584) (584) (0) (0) (0) 5-(l)-GD K 

^-SSMIgV* !t± 
(v)   ^#**^¥-?UfflS = (0) (36) (36) (0) (45) (45) 5-(4)-®-(i) 

j a - 7" -f •*■ ;f, /u +* — -y 7. K4t± 
xA©MI6!tBPSSK 

(j)    «a*/u¥-©ffiü 
(i)     ».MIMi?"'* V*   h   U- 0 20 20 0 20 20 

* 3 v**SK 

© /Wtvx« (228) 
2 

(1.350) 
16 

(1,578) 
18 

(150) 
2 

(1,159) 
98 

(1,309) 
100 

(i) 'W *-**?OT{Igjt 2 0 2 2 0 2 
(ii)   SF5SPrfi^E»iimS?«J 

5-feftfefiJffl7^3-^|^g (226) -    (0) (226) (148) (0) (148) 3-(l)-@ © 
*SK- P3& 

(iio rrfs-^f*ttü0a%3f*KWj 
5t> 

® -b»0-*ftmmwmrA (0) (790) (790) (0) (515) (515) 1 -(l)-@© 
%. rtifc 

©   Pilffi^iWf^^J: S7* (0) (326) (326) (0) (338) (388) m  _h 
= -/^#f£0!ift 

(iv)   Df^fiJlliföffiMJfifäftSK 
5*,   '<-f *-*•*!? jKtA-jft (0) (218) (218) (0) (158) (158) 1 -(l)-<0>© 

fiJfflicKl-t^^^-v>b* rt» 
y 7- -i m.t 

(v)   $.MJfJ7/i-= -**!!;&■« 0 16 16 0 98 98 
MömSfl^ "' 
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Key: 
(5) Promotion of Moonlight Project 

(l) R&D of energy conservation technology 
(i) MHD power generation 

(ii) High efficient gas turbine 
(iii) New battery power storage system 
(iv) Fuel cell power generation technology 
(v) Multi-use Sterling engine 

(vi) Guiding basic energy conservation technology 
(vii)  International cooperation on energy conservation 

(viii) Method of comprehensive and effective grasping of energy con- 
servation technology 

(ix) Assistance in development of energy conservation technology 
(x)  Standardization of energy conservation 

(xi)  Others 
(6) Others 

(l) Less reliance of oil in power generation 
(i) Contract out for development of sand-removing system at power 

generation dams 
(ii)  Contract out for testing sea water pumping system 

(iii)  Contract out for testing for environmental safety of large- 
scale deep geothermal plant 

(iv)  Contract out for technological research on environmental 
safety of geothermal power plant 

(v)  Contract out for study of effective use of hot water at geo- 
thermal power plant 

(D Development of oil substitute energy technology 
(i)  Subsidy for development of common and basic oil substitute 

energy technology 
(ii)  Subsidy for putting oil substitute technology into practical 

use 
(iii)  Subsidy for putting new power generation technology into 

practical use 
(iv)  Development of oil substitute energy for smaller firms 
(v)  Subsidy to study developmental plan for community energy 

system using substitute energy 
(3) Promotion of energy conservation 

(1)  Contract out for fuel cell demonstration 
(4) Biomass 

(i) Use of biomass 
(ii)  Subsidy for R&D cooperative work, including manufacture of 

vegetable alcohol 
(iii)  Subsidy for development of new fuel oil 

(a) Development of cellulose decomposition-fermentation tech- 
nology 

(b) Development of technology for producing alcohol by fixed 
yeast 

(iv)  Contract out for developmental study of new fuel technology, 
including feasibility study on usage of large amount of bio- 
mass resources 

(v)  R&D of technology for manufacture of fuel use alcohol 
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® 

2. tmtö&mmmmm&mmmm 

® m «• # 

®   *r»iEJR7- 

(2)    ±l7'Pi>x^ l-ftlJffi<D«il 

(i) ämmm-yxT-j* 

(n) &j,«ttÄg^--y-*-£".ffl{gÄ 
^jl^XA 

(iii)     *03it»fflv"*TA 

(iv) --KftK^^^®*4i-f?) 

(v)   -7y*-vmm*m-y^T^ 

(vi)   f4^f»iffl^iSItg;->^rA 

(3)   ftJSäMi£l£©iS» 

(D  ffi*IÜi*©JIÄ 

(i)   i*t£ft1E-?!tgJSJfiat*& 

(ii)   ggHittftavf »-*-<o 

(Hi)     ^'A- Xir7'*»  I- 7 — ^ 

(iv) if$&fesigjs^jßi&£iim- 

'© m^mmm<omm 
(i) Kr^wMKYX)©^ 

(Ü). s,mmmm(Yxx)<offl% 

i>v(XJ B)<D»]& 

(i)   gKMBftiSftJ©ffl:OT:56 

(Ü)   5ttlTÄMr«©OT«3fi 

cio Ksrifi^x zm&m®m 

(i)   U:F2>$£m£g->*rAtJfl 
IS»» 

IB»57^ä?* (S7jro 

"•Sxa^oT 

(33.235) 
33,180 

4,786 

2,596 

1,043 

1,128 

12,270 

30 

733 

3,533 

3,238 

2,527 

882 

813 

104 

(16,180) 
16,125 

8,863 

5,621 

426 

196 

2,620 

7,210 

398 

1,490 

5,322 

(80) 
26 

26 

0 

(55) 

0 

0 

0 

27 

(7,046) 
7,046 

0 

0 

0 

0 

3.990 

0 

0 

0 

0 

0 

0 

3,990 

(3,056) 
3,056 

0 

0 

0 

0 

0 

0 

(1,306) 
1,306 

0 

1,306 

(0) 

1,750 

1,600 

150 

0 

It 

(40,281) 
40,226 

4,786 

2,596 

1,043 

1,128 

16,260 

30 

733 

3,533 

3,238 

2,527 

882 

813 

4.094 

(19,236) 
19,181 

8,863 

5,621 

426 

196 

2,620 

7,210 

398 

1,490 

5,322 

(1,386) 
1.332 

26 

1,306 

(55) 

1,750 

1,600 

150 

27 

wm^fc1?® (W3?R) 
►.§4- cot 

(32,426) 
32,373 

2.714 

1.356 

675 

673 

13.441 

1,501 

2,745 

2,419 

902 

50 

30 

118 

(16.271) 
16,218 

9,100 

6.205 

15 

222 

2,658 

7,118 

2,043 

353 

4,722 

(53) 
0 

0 

0 

(53) 

0 

0 

0 

0 

SS'J£ft 

(5,517) 
5,517 

0 

0 

.0 

0 

3,396 

0 

0 

0 

0 

0 

0 

3,396 

(2,120) 
2,120 

0 

0 

0 

0 

,0 

0 

0 

0 

0 

(1,016) 
1,016 

0 

1,016 

(0) 

1,104 

1,104 

0 

0 

It 
* 

(37,943) 
37,890 

2,714 

1,356 

675 

673 

16,837 

1.501 

2,745 

2.419 

902 

50 

30 

3,515 

(18,392) 
18.338 

9,100 

6,205 

15 

222 

2,658 

7,118 

2,043 

353 

4,722 

(1.070) 
1.016 

0 

1,016 

(53) 

1,104 

1,104 

0 

0 

5-(4)- © 
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Key: 

2. Advancement of measures for development of creative intensive industrial 
technology and knowhow 
(1) Next-generation industrial base technology 
SNew materials 

Biotechnology 
® New functional elements 

(2) Large project system 
@ New projects 

(i) Automatic cut & sew system 
(2) Continuing projects 

(i) Resource reuse technology 
(ii)  Complex production system using super performance laser 

(iii) Optical instrument control system 
(iv) Manufacture of basic chemical products using carbon monoxide, 

etc, as raw material 
(v) Manganese ore mining system 

(vi) High-speed calculating system for S&T 
(vii)  Ocean bottom oil production system 

(3) Promotion of advanced technology industry 
(l) Information industry 

(i)  Subsidy for development of basic technology for next-generation 
computer 

(ii) R&D of fifth generation computer 
(iii) Development of health care network 
(iv)  Subsidy for information process project 

© Aircraft industry 
(i) Development of commercial transport plane (YX) 

(ii) Development of commercial transport plane (YXX) 
(iii)  Development of jet engine (XJB) for commercial aircraft 
@ Space industry 

(i)  R&D of technology for remote resource probing 
(ii) R&D of technology for oil detection 

(iii) R&D of probe using resource satellite 
@ Nuclear energy equipment industry 

(i)  Subsidy for development of nuclear power plant support system 
(ii)  Subsidy for determining technology for manufacture of uranium 

enrichment centrifuges 
(D Study trend in high-level technology intensive industry 
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*     '             m 
mm7%-M^n. mum B8*n56^g^g (W7JR) 

fit   % 
SKünt mi&Vr £    It -iftäft #3U£f+ £    1+ 

3. mmmtxomm (11,740) 
11,017 

(13,037) 
736 

(24,776) 
11,753 

(11,077) 
10,352 

(3,825) 
336 

(14,902) 
10,688 

tu mmiwm'M 10,969 736 11,706 10,286 336 10,622 
® mftmmmm&mt 3,701 0 3,701 3,410 0 3,410 
© m&mmimm&mi 61 0 61 58 0 58 
® mmmmmmmmz 283 0 283 270 0 270 

ffsb 
2,872 0 2,82 2,987 0 2,987 

©  glSWnSKittftgfttttt 854 0 854 773 0 773 
© mft^mmmmw® 110 0 110 73 0 73 
©  i»*-t-/^,-*HfW 50 0 50 44 0 ■ 44 

220 0 220 225 0 225 

© m<ftm%w,ijinmmm$)i 234 0 234 148 0 148 
®   SigBfl2gt»a8811a*ag§?K 2,191 0 2,191 1,963 0 1.963 
©   B^Ü3!ftr:W3E*3i 174 0 174 171 0 171 
©   BälägBfläiäKI#8&ffi& 218 0 218 163 0 163 ■ 

0 736 736 0 336 336 I 

(2)   #?£!&£©«! (930) 
47 

(12,300) 
0 

(13,230) 
47 

(941) 
66 

(3,489) 
0 

(4,430) 
66 

® H^sriset 41 0 41 39 0 39 
©   B^^^SffiWSg** (174) (0) (174) (171) (0) (171) 3-(l)-©tc 

ff-L 
l-(4)-®-(vi) 
©rtifc 

© ■+-si' + 4-simM%fr (674) '      (0) (674) (668) (0) •     (668) 

(w-yfi v|ti®) 
(0) (12,300) (12,300) (0) (3,489) (3,489) l-UKD-CiO 

©rtifc 
©   A-'/H HtHMfiS- (5) (0) (5) (16) (0) (16) H5)-®-(n) 

Cft± 
©  H*^^öijföA<o$ii 7 0 7 27 0 27 
©   B^jtHS^§fl^ffiü** (22) (0) (22) (20) (0) (20) 5-(4)-©-(i) 

-©Klft-t 
(8) (0) (8) (0) (0) (0) 3-U)-® <0 

rt& 

4.   g«W35M3SS:S<Dg<I (90,145) 
62,601 

(49.072) 
0 

(139,217) 
62,601 

(89,411) 
62,166 

(39,532) 
0 

(128,944) 
62,166 

(l)   I^ft»RMff!SS?5 (69,524) 
41,280 

(49,072) 
0 

(118,516) 
41,280 

(69,722) 
41,767 

(39.532) 
0 

(109,255) 
41,767 

® •<kmwMmmm<om'$m%i (4,786) (0) (4,786) (2,714) (0) (2,714) 2'-(l)Clt± 
©   fr^*/i-*'-8*<offl5SP>§38 (6.222) (35,414) (41.636) (6,932) (26,727) (33,659) l-(4)^It± 
® «^*/u+'-g#jw^rj^ (3,025) (6,466) (9,490)- (2,956) (6,207) (9,163) 1-(5)^I+J; 

(0) (3,202) (3,202) (0) (3,202) (3,202) l-(6)-©-(ii) 

2-(2)Cft± ©   ±IU:*8«F^fS (12,270) (3,990) (16,260) (13,441) 3,396) (16,837) 
© s^MP^pjis^sjkgR 

(i) 5 -fefi^tirigfl^os!)« 2,295 0 2,295 2,610 0 2,610 
© mmw.mmm?m%i (144) (0) (144) (5) (0) (05) 5-(4)-®-GiO 

KltJh 
4-(3)lcft± (700) (0) (700) (710) .     (0) (710) 

4,437 0 4,437 4,611 0 4.611 

(2)    #W^mÄff**SliäföÄ3i^ 20,497 0 20,497 19,561 0 19,561 
©   \\\W\'\m^n^.mtnWM 1,760 0 1,760 1,897 0 1,897 
©   UififiS-ojMtt 14 0 14 13 0 13 
© mmitcomm 360 0 360 337 0 337 
©    #WÄI6f!0^fT 5,954 0 5,954 5,757 0 5,757 

(3) IIHiVftoMifr^^lgkg 

(4) Säi,m<0.ii,i?i&0t,e;l!r.O|f.J k$- 

700 0 700 710 0 710 

123 0 123   1 128 0 128 
      .      .   ..___.        ...  
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Key: 

3. Promotion of international cooperation 
Technical cooperation 
Contract out to study overseas development plans 
Contract out to study general development plans 
Contracts for international organs cooperative projects 
Including project for improvement of productivity in Asia 
Subsidy for accepting and training of foreign technicians 
Subsidy for dispatching of civilian specialists 
Subsidy for technological cooperation with overseas smaller firms 
Subsidy for overseas cooperation work 
Subsidy for overseas consulting work 
Subsidy for R&D cooperation work 
Contract out for basic study on resource development cooperation 
International industrial technology research work 
Funds for UN Industrial Development Agency, etc 
Subsidy for testing of desalinization technology using solar 'energy 

Research cooperation 
International exchange of technology 
International industrial technology research work 
For Sunshine Project 
Japan-Australia cooperation for lignite coal liquefaction (part of 
Sunshine Project) 

§For Moonlight Project 
Japan-U.S. technical cooperation 
International industrial technology development work 

(§) Subsidy for R&D cooperation work, including multi-industrial use of 
tropical resources 

Preparation of base for technological R&D 
(1) Expenses for Agency of Industrial Science and Technology 
§R&D of next-generation industrial technology 

R&D of new energy technology 
R&D of energy conservation technology 

© Aid for development of oil substitute energy 
© R&D of large industrial technology 
© Expenses for essential R&D 

(i) Aid for development of essential technology 
(7) R&D of essential region technology 
® Expenses necessary for industrial standardization 
© Expenses necessary for special research by laboratories 

Patent rights and industrial ownership rights 
Mechanization of application work, etc 
Rationalization of application, etc 
Internationalization 
Issuance of official patent rights information 

(3) Expenses necessary for industrial standardization 
(4) Improvement in quality and design of products 
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*                           3f 
mmiz-fc^g cs75m mm^m^n (w^n) 

11    # 
-«s^ff- ft&JMt. la           oT -$Mt miMi £       It 

5.   *©te<D2t£--X^©2M> (7,555) 
7,359 

(1.259) 
1,259 

(8.814) 
8,619 

(8,428) 
8.206 

(417) 
417 

(8,846) 
8.624 

(l)   +'hik*oa«Afil±W3£ 3.623 584 4,207 4,027 0 4,027 

®  &*!£**£ 1.083 0 , 1.083 1.664 0 1,664 

(i)   gffifölffiKftttB!) 457 0 457 1,065 0 1,065 

(Ü) ßffifij»**»ffiia 621 0 621 595 ■ 0 595 

du) &ffiffi**£»£ 5 0 5 5 0 5 

© mM?m% , 568 0 568 573 0 573 

(i)   BÄÜS8fö«9fllg5f^ 63 0 63 63 0 63 

(ii)   SftiBSfgfflSSRWJ 498 0 498 503 0 " 503 

en) &«»&*£%£ 7 0 7 7 0 7 

®   KflWSE&Jl** 1,073 0 1,073 1,074 0 1,074 

(i)   feflnStRffiift 1,068 0 1,068 1,070 0 1,070 

(ii)   SriP^ffiji**JtJi 4 0 4 4 0 4 

©  Sft#eF«e*H .   135 -      0 135 131 0 131 

(i)  wk%W&T&Wfäk 134 0 134 131 0 131 

© ^^fc^f-H»^« 611 0 611 547 0 547 

(i)   -!®tä.WM%T£m 480 0 480 531 0 531 

(Ü)   ^*,u*'-g«^flv* 120 0 120 0 0 0 

© s«^te • &mimmm 32 0 32 37 0 37 

©   It&ft^xAfiJfflfJgJi»^ 122 0 122 0 0 0 

0 584 584 0 0 0 

(2) Eg? • tia« (1.325) 
830 

(0) 
0 

(1,325) 
830 

(1,444) 
922 

(0) 
0 

(1,444) 
922 

830 0 830' 922 0 922 

.©   ^tt@ffl®«-^^7-A©Bi^ (300) (0) (300) (300) (0) (300) 5-(4)-®-(v0 
Kift± 

(196) (0) (196) (222) (0) (222) 2-(3)-®-GiO 
Klt± 

o) sgit^ • &<tmx.itm 991 288 1,279 1,040 236 1,276 

®   Stuffed« <o3£f? 888 0 888 879 0 879 

(i) mm&mm^^mm^. 341 0 341 350 0 350 

(ii)   ÜH&SPS^üfeMlä 14 0 14 14 0 14 

' CiD   t£ÄWitfeftj«ffl5£ 202 0 202 183 0 183 

(iv)   ^^©BK^fÜ»W« 303 0 303 328 0 328 

(v)   ^^IÜ.f?.<oai!SÄO'*fiRiSi 4 0 4 4 0 4 

(vi)   {k^H££ttHmPic^ 
BEHfctffm 

24 0 24 0 0 0 

103 288 391 161 236 397 

(i)   Ufftfigttföj« 12 0 12 12 0 12 

84 0 84 89 0 89 

(iiO    Ki^T-tX^< V t-SgKü 7 0 7 7 0 7 

(iv)   #*¥S?f!Hffit2@»t!3£ 0 0 0 54 0 54 

(v)    föÜ)(S$fö'«|.Iitt 0 288 288 0 236 236 
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Key: 

5.  For other social needs 
(1) Improvement of technical knowhow of smaller enterprises 
© Technical guidance 

(i) Subsidy for technical guidance facilities 
(ii)  Subsidy for technical guidance work 

(iii) Promotion of technical guidance work 
(D Technical development work 

(i)  R&D by national establishments 
(ii)  Subsidy for technical development study 

(iii)  Technical development work 
(|) Technical research work 

(i) Subsidy for technical improvement cost 
(ii)  Technical research promotion work 

© Training of technicians 
(i) Subsidy for training of technicians 

© Technical development projects of Small Business Promotion Corpora- 
tion 
(i)  General technical development work 

(ii)  Energy technology development work 
Technology transfer and exchange work 
Information system usage 
Smaller enterprise oil substitute energy technology development 

Medical-Welfare Equipment 
R&D of machine technology for medical and welfare purposes 
Development of mechanical system for residential areas 

Q)   Development of health care network system 
(3)  Environmental safety, security and disaster prevention 

(l) Environmental safety 
(i) Comprehensive study on industrial pollution 

(ii)  Development of method to study industrial pollution 
(iii)  Study of mining pollution prevention technology 
(iv)  Safety of chemical substances 
(v)  Environmental and resource conservation measures for chemical 

products 
(vi)  Internationalization of information and study of safety of 

chemical matters 
Q)   Measures for earthquake disaster and assurance of industrial 

protection 
(i)  Industrial earthquake measures 

(ii)  Earthquake proofing of high pressure gas plant 
(iii) Disaster prevention assessment 
(iv)  Basic study of establishment of gas work facilities 
(v)  Technical study of mining safety 
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*                  .      3t 
«»57*«^* (WJ5PD mftsfäm^n OTJR) 

it    # 
♦ISiJäft £       It HXKPT ftSUäft £       It 

(4) %  © fik (2.101) 
1,916 

(387) 
387 

(2.489) 
2.303 

(2,439) 
2,217 

(182) 
182 

(2,621) 
2,399 

® mm&mm 494 0 494 325 0 325 

(i)  l*JÜftÄIEfl:H£ 

l2Eä#PK 
40 0 40 20 0 20 

..(«) «srjtss^m 11 0 11 0 0 0 

6i0   aMAAScftWfftMIS 144 0 144 5 0 5 
(iv)   ££$««-> *r* ©MIS 300 0 300 300 0 300 

©   HSrütt©« 
(i)   «!BSftHSüSftJgc«*}i 283 0 283 ,297 0 297 

mm 
(160) (0) (160) (171) (0) (171) ±©1*38 

(495) 
0 

(36) 
36 

(532) 
36  . 

(522) 
0 

(45) 
45 

(567) 
45 

(i)    ftg^ + A-^-flJfflSa 
?  a - 7- -C — • ■*■ * ^ ¥ - 

K 
(ii)     gffiIffll«'>^tA(Oi 

ig 

0 36 36 0 45 45 

(300) (0) (300) (300) (0) (300) 5-(4)-®-Gv) 
CftJb 

GH)    -s/U^^T • * -y  h 7 -^ 
->xrA<ogfi!S 

(196) (0) (196) (222) (0) (222) 2-(3)-®-Gi) 

©   0*SSti«i5©»i[5'J^t 531 0 531 1,083 0 1,083 

(i) n*ft%,uwm\wim ' i 
5t>® .HI§i£*ö<ftJlll6Jlit¥ 

IS 
22 0 22 20 0 20 

®nrnwimm 14 0 14 13 0 13 

(ii)   HKS**/^-®!^^© 495 0 495 1,050 0 1,050 

© &*femnm 188 0 188 188 0 188 

(i)   jSÄ^zK^WiJ/HSä 50 0 50 45 0 45 

31 0 31 32 0 32 

®    *iffl*?IJfflH!:S 13 0 13 13 0 13 

©   T*WiJJf]&ffi«JJM'F«; 
tu« 

6 0 6 0 0 0 

(ü)   S*^7XiWir(f3B|g#P« 138 0 138 142 0 142 
46 0 46 52 0 52 

47 0 47 48 .  * 48 

© m&m?ämwmm£ 7 0 7 7 0 7 
39 0 39 26 0 26 

81 0 81 82 0 82 

©   t£s£©H©l»]± 284 351 635 204 137 340 

(ü mmMftnmm 284 0 284 204 0 204 
(ii)     e«-^*^¥-PJJU(H-1j->- 

*TA|5f|^<£;rt 
0 351 351 0 137 137 

® M*mm 54 0 54 39 0 39 

(i) $«•#-&* 0 0 0 39 •    0 39 

(ü) »«ft'.'fwii-. 54 0 54 0 0 0 

&mmmmy-nm\- 123,468 ' 98,670 222,138 123,276 98,555 211,830 

[Key on following page] 
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Key: 
(4) Others 
0 Regional advancement 

(i) Study of appropriateness of industrial sites 
Including 0 Basic study of Technopolis industrial site 

(ii) Advancement of regional technology 
(iii) R&D of essential regional technology 
(iv) Development of residential mechanical system 

0 Reuse of resources 
(i) Resource conservation and resource recycling measures 

Including 0 Establishment of testing plant 
0 Development of social system and technology for people's welfare 

(i)  Contract out for study on community energy system using 
substitute energy 

(ii) Development of residential mechanical system 
(iii)  Development of health care network system 
0 Strengthening functions of Japan External Trade Organization 

(i)  Operation of JETRO 
0 International industrial technology development work 
© Study of technology trend 

(ii) Participation in international energy exhibition (fair) 
0 Water producing measures 

(i)  Study of reuse of industrial water waste 
§ Study of quality and application of waste water 

Study of miscellaneous'use and irrigation 
Study for formulation of technical guide for use of sewage 
water 

(ii)  Study of development of desalinization of sea water 
0 Developmental study on desalinization technology using 

reverse permeation system 
© Developmental study on desalinization technology using 

hot-cold LNG 
0 Study for formulation of guidance for water producing 

facilities 
0 For management of Chigasaki coastal research facility 

0 Contract out for study of development of mineral resource probing 
technology 

0 Improvement of housing 
(i) New housing development 

(ii)  Contract out for development of housing using natural energy 
0 Leather making 

(i) Leather making technology 
(ii)  Prevention of leather industrial-pollution 

Total for industrial technology 
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SCIENCE AND TECHNOLOGY 

BRIEFS 

JAPANESE TEST SATELLITE LAUNCHING—Tokyo, 16 Jun(KYODO)—Japan will launch a 
a technological test satellite on August 24, the government said Wednesday. The 
launching will take place at the space center on Tane;gashima Island, south of 
Kyushu. The National Space Development Agency will fire a three-stage rocket 
to put the 385-kilogram satellite, eodenamed ETS-3, into a 1,000-kilometer 
circular orbit, officials said. The agency will test its technology for three 
axial attitude control which calls for controlling the attitude of a satellite 
without making it rotate itself, they said.  [Text]  IOW161045 Tokyo KYODO in 
English 0956 GMT 16 Join 82] 
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