
 
 
 
 
 
 
 
 
 
 

Reducing the Enrichment Level of Uranium Fuel 
(Japan’s Experience) 

 
 
 
 
 
 

 
Yukiya Amano 

Ambassador 
Permanent Mission of Japan 

to the International Organisations 
in Vienna 

 
 

 
June19, 2006  

 
 
 
 
 
 
 
 
 



1.  Introduction 
 
(i) As a country with few natural resources, Japan has given special priority to 
the development of science and technology as a means of ensuring its national 
prosperity and stability. Nuclear technology, in particular, has been of prime 
importance to Japan. Radioactive resources are widely used in the field of 
healthcare, in the treatment of cancer, for example; in industry, such as in 
non-destructive testing; and in the area of nutrition, such as in the improvement 
of breeding techniques. 
 
Nuclear technology is also widely used in power generation in Japan. 55 nuclear 
power plants are currently in operation, as of June 2006, supplying about 30% of 
all electricity produced in the country. Japan has carried out uranium enrichment 
and plutonium reprocessing as a means of increasing the self-sufficiency of its 
energy supply. As regards radioactive waste generated by power reactors, 
Japan has adopted a policy of geological disposal which is implemented once 
the volume of such waste has been reduced as much as possible by 
reprocessing. It means that Japan has an advanced nuclear fuel cycle, covering 
both front end and back end. 
 
(ii) As the only nation in the world to have endured a nuclear bombing, Japan is 
vehemently opposed to the development of nuclear weapons and restricts the 
use of its nuclear power to peaceful activities only.  
 
Japan has consistently maintained a high level of transparency with regards to 
its nuclear activities and enjoys the full confidence of the international community 
in this respect.  It has adhered to almost all international agreements 
concerning nuclear power including the NPT, the Additional Protocol, and the 
CTBT, and has kept an excellent record of its compliance with these agreements. 
Japan has enacted stringent domestic laws and regulations regarding nuclear 
activities.  It maintains a high level of transparency vis-à-vis its own nationals 
and the international community by taking measures such as announcing its 
long-term strategy on nuclear power development and publishing a white paper 
on this issue.  
 
 
(iii) Regarding the highly enriched uranium, Japan used enriched uranium fuel at 



a level of 90% or 93%, when research institutes and universities constructed 
research reactors in the late 1960s. However, using highly enriched uranium is a 
matter of concern from the security point of view, is not a necessity, and is not 
helpful to ensure the confidence of the international community, as far as Japan 
is concerned. Therefore, Japan decided and has been reducing the enrichment 
level since the end of 1970s. 
 
2.  Japan’s approach to reducing the enrichment level of uranium fuel 
in research reactors 
 
There is no need for me to go into detail about the history of reducing the 
enrichment level of uranium fuel because this subject has, and will be, broached 
by the appropriate moderator. 
 
Let me just mention the basic elements: 
 
Reducing the enrichment level of uranium fuel is part of the non-proliferation 
policy that former US President Carter devised in April 1977.  
 
The INFCE (International Nuclear Fuel Cycle Evaluation), which was carried out 
by the IAEA between 1977 and 1980, concluded that it was possible to reduce 
the enrichment level of uranium fuel for research reactors without decreasing 
safety and performance, or increasing operating costs, and with minimum 
changes to the core structure and fuel shape.  
 
The Reduced Enrichment for Research and Test Reactors (RERTR) program, 
which was advocated by the United States as a follow-up to INFCE, was carried 
out on 25 occasions between 1978 and 2003. The program agreed by 
consensus that (a) it is essential to reduce the enrichment level of uranium fuel 
for research reactors from the viewpoint of non-proliferation, and (b) it is 
necessary to develop an enriched uranium fuel of a level of less than 45% for the 
short term and enriched uranium fuel of less than 20% for the long term. Each   
country is required to base the development of its technology on this policy. 
 
Japan declared its support for this policy at an early stage and has taken 
appropriate measures, in line with the efforts of the international community.  
The 5th “Long Term Plan regarding the Research, Development and Usage of 



Nuclear Power”  announced in 1978 stated that "Japan has already positively 
participated in the International Nuclear Fuel Cycle Evaluation (INFCE) and 
wishes to make a positive contribution to establishing a new international order 
for promoting the peaceful use of nuclear energy in the future.”  
 
In May 1978, Kyoto University commenced a joint research project with the ANL 
(Argonne National Laboratory), aimed at reducing the uranium enrichment level 
to less than 20% at the Kyoto University Reactor (KUR).  
 
At a government level, the "Committee on the Highly Enriched Uranium 
Problem" (composed of the Science and Technology Agency, the Ministry of 
Foreign Affairs, the Ministry of Education, Kyoto University, and JAERI) was 
established in June 1978 and 89 meetings had been held by January 2000. 
 
The Japanese Atomic Energy Research Institute (JAERI) has also begun to 
address the issue of reducing the enrichment level of fuel in each of its reactors 
in 1979. It established “the project team for mid-level enrichment uranium” and 
engaged in a joint research project with the ANL between 1980 and April 1994. 
 
3.  Reducing the uranium enrichment level – the current status 
 
(1) Converting a research reactor’s fuel from highly enriched uranium to low 
enriched uranium 
 
Japan has constructed and operated 28 research reactors (currently 17 are in 
operation) for promoting research on safety and use of nuclear power for 
peaceful purpose. The first research reactor in Japan, JRR-1, was constructed 
and reached the critical phase in 1957.  
 
By way of example, let me explain briefly the current status of some of Japan’s 
research reactors:  
 
(i) The Japan Material Testing Reactor (JMTR) used enriched uranium fuel at a 
level of 93% in the late 1960s, but is now fuelled exclusively by low enriched 
uranium. As regards spent fuel, both high and low enriched uranium, will 
continue to remain in Japan for some time.  
 



(ii) The Japan Material Testing Reactor Critical assembly (JMTRC) has already 
been dismantled. Highly enriched uranium will remain as spent fuel for some 
time.   
 
(iii) Kyoto University Reactor (KUR) 
The operation of KUR using highly enriched uranium ended on February 23 this 
year. Preparation for the application procedure for using low enriched uranium is 
currently under way and KUR is expected to be fully operational by 2009.  
 
(2) Schedule of transportation of spent fuel to the United States of America 
 
(i) Spent fuel from JMTR  
Spent fuel generated at JMTR will be 747 by the end of the 2006 fiscal year. A 
breakdown of this figure is as follows: highly enriched uranium fuel assembly 
(20% or more) is 35 (all 45%), and low enriched uranium fuel assembly (less 
than 20%) is 712.  120 fuel assemblies will be transported each year from 
FY2006 to FY2011, and in FY2012 the last remaining 27 spent fuel assemblies 
will be despatched.  
 
(ii) Spent fuel from JMTRC 
JMTRC has 72 highly enriched spent fuel assemblies in total (41 spent fuels with 
an enrichment ratio of over 90% and 31 spent fuel assemblies with an 
enrichment ratio of 45%). 
20 spent fuel assemblies are scheduled to be transported annually in FY2006 
and FY2007, and 16 spent fuel assemblies annually in FY2008 and FY2009. 
 
(iii) Spent fuel from JRR-3 
In total, 80 spent fuel assemblies are scheduled to be transported each year in 
FY2006, FY2007, FY2012 and FY2016 and 72 spent fuel assemblies in FY2018.  
 
(iv) Kyoto University Reactor (KUR) 
All spent fuel assemblies are scheduled to be transported to the United States in 
FY2007. 
 
4.  Conclusion 
 
Japan supports the peaceful use of nuclear power, has an advanced nuclear fuel 



cycle with the full confidence of the international community, and advocates 
non-proliferation, safety, security and transparency.  
 
 
It has used highly enriched uranium at research reactors in the past, but since 
the end of 1970s, it has reduced the uranium enriched level from HEU to LEU. 
By now, Japan has almost completed the conversion.  
 
A remaining issue is that of the transportation of highly enriched spent fuel to the 
United States.  A considerable amount of this fuel has already been transported, 
with the remainder due for transportation at a later date. 
 
Reducing the use of highly enriched uranium fuel is an important issue in 
preventing nuclear terrorism.  I hope the process of replacing it with low 
enriched uranium fuel will be accelerated worldwide. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


