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UNITED STATES ARMS CONTROL AND DISARMAMENT AGENCY

, October 11, 1979

MEMORANDUM TO THE FILES

nkb

FROM: ACDA/NP/NE ~ Gary R. Bray '

SUBJECT: Japanese Plutonium Supply and Demand Update

The last set of graphs and tables detailing the
Japanese plutonium supply and demand situation was developed
éarly in March 1979. The general conclusion of that paper
{ was that the Japanese would experience a shortage plutonium
t for their FBR and ATR programs during the decade of 1980
i to 1990 but would have a large excess of plutonium during
the 1990's.

Additional information has become available and the
attached paper reflects on improved plutonium supply
picture for the 1980's. The most important changes in the
supply situation are the addition of pluténium arising from
the reprocessing of magnox fuel at Windscale and the re-
processing of spent FBR fuels on a laboratory and pilot
plant scales in Japan during the 1980°'s.

The general conclusion reached by the attached paper -
is that Japan will have more than enough plutonium to
conduct its FBR and ATR programs presently planned for the
1980's and will in fact have an excess of plutonium by
1990. This conclusion is based on the assumption that all
announced programs in the area of plutonium utilization
meet their respective schedules, goals and objectives both
in the area of supply and demand. This includes the operation
of the Tokai Mura reprocessing facility, reprocessing of
some FBR spent fuel as well as deployment of another LMFBR .
and a large ATR facility.

It is recognized that several different scenarios can
be developed. On one hand ,an extreme case could be presented
that all or most of the programs related to the supply of
plutonium fall short of their objectives while the reactor
deployment programs remain on schedule resulting in a large
plutonium shortfall. On the other hand an extreme case
can be presented in which all plutonium supply programs met
their objectives but deployment of FBR's and ATR's are delayed
resulting in an excess of plutonium. Both cases are equally
credible. : .
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The Japanese can be expected to dispute the conclusion

7 of the attached paper. First the Japanese will state that the

/ reprocessing of FBR spent fuel during the 1980's is a research

: and development program and as such is not directed at the
production of plutonium. Therefore, the guantity of plutonium
recovered from their FBR reprocessing program is very difficult
to predict. Secondly, the Japanese will state that the recovery
of plutonium at the Tokai Mura reprocessing facility is
dependént on the U.S. approval to operate that facility and upon
the Japanese technical ability to maintain the reprocessing
facility in an operable mode. And finally, the Japanese will point
to the fact that the return of the plutonium from Western European
reprocessing of Japanese spent fuel will depend upon the
Western Europeans meeting their operational schedules and upon
the U.S. approvals to return the recovered plutonium to Japan
and is, therefore in doubt. The U.S. approval for the return
of recovered plutonium from Europe could be delayed until
1986 or later depending on when the plutonium is available.

A separate observation is also important. It appears, but
has not been confirmed, that the Japanese have used only magnox
generated plutonium in their FBR program and presently plan to
continue that mode of operations. If this is true the U.S.
has no direct cocntrol over the reprocessing of Japanese FBR
fuel and the resultant recovered plutonium.

The projected excess of plutonium in Japan by 1990 occurs:
without the operation of a large (1,500 MTU/year) LWR reprocessing
facility. If such a reprocessing facility were to be placed
in operation in Japan the only reasonable use that could be made
of the recovered plutonium would be thermal recycle in existing
LWR's. ‘ .

ACDA/NP/NE:GRBray : nw
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The following graph and table update information
relative to the Japanese plutonium supply and demand situation.
The two major changes to the information presented during
March 1979 is, first, the addition of the quantity of plutonium
being recovered from “the céntinuing reprocessing of magnox fuel
at Windscale, and secondly, the addition of the quantity of
plutonium to be recovered from reprocessing of FBR spent fuels
scheduled to be reprocessed in Japan during the 1980's.

Spent magnox fuel is generated from Takai-1l a gas cooled
159 MWe reactor. This spent fuel is being shipped to the UK
and reprocessed on a continuing bases. There is approximately
70kg of plutonium per year recovered from the reprocessing of
this magnox fuel. At present there is approximately 400kg of
Japanese plutonium on inventory at Windscale. The Japanese are
presently planning to utilize this plutonium to fabricate the
next core for Joyo.

The Japanese have a two phase program for the reprocessing
of FBR spent fuel. A FBR fuel reprocessing test facility will
be constructed in Japan by 1987. Preliminary design for the
construction of this facility has |already been completed.
Meanwhile, a chemical processing facility is ‘'now under construction
at Tokai Works with completion scheduled for mid fiscal 1980.

The stated reprocessing capacity of this facility is approximately
120 kg HM/day.

The Japanese are still planning to have approximately 5,600
MTU of spent fuel reprocessed in Western Europe during the decade
1980 to 1990. The plutonium recovered from this reprocessing

is scheduled to start return to.Japan by 1986.
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The plutonium demand situation is as presented by
the Japanese in earlier meetings. The near term demands
include fuels for both Joyo and Fugen and require approximately
270 kgs of pluﬁonium per year. Later large quantities of
plutonium will be reqpired\by Monju and a future ATR demo
facility.

In summary, the attached graph shows that the present
announced Japanese programs should provide more than enough
plutonium to meet stated requirements without the introduction
rof a large reprocessing facility. If a large (1,500 MTU/year)
reprocessing facility is placed in operations early in 1990's

between 10,000:to 15,000 kgs of plutonium will be recovered with

no stated end use.
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Projected Japanese Plutonium Supply and Demand (Kg PuF)

Demand
annual for Joyo
cumulative for Joyo

annual for Fugen
cumulative for Fugen

annual for Monju
cumulative for Monju

annual for ATR Demo
cumulative for ATR Demo

annual for R&D
cumulative for R&D

annual Total Demand
cumulative Total Demand

Supply SIS
MOX reprocessing at UK (Annual)
(cumulative)

]

Tokai reprdcessing (Annual) 1
(cumulative)

FBR~Fiéls 'reprocessing. (annual)
(cumulative)

URG-UK&France reprocessing (annual)
(cumulagive)

Annual Total Supply
Cumulative Total Supply

Balance
annual balance
cumulative balance
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