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JAEA has worked for the contribution to the world disarmament and nonproliferation through
the United States and Russia cooperation on the excess weapon plutonium disposition from Russia
as well as to acquire the basic data of the post irradiation test with the BN-600 and the vibro-packed
MOX fuel fabrication technologies that are candidates of the feature fast breeder reactor
technologies due to economical advantage. To support the initiative of Japan government after the
Moscow nuclear security summit in April 1996, JAEA has started the joint research activities with
some of the Russian national laboratories under the MINATOM in 1999. Since then, JAEA has been
involved into the demonstration experiment for the vibro-packed fuel irradiation with the BN-600
that was managed by the PESCO corp. under the contract with MEXT.

On the other hand, in November 2007, the United States and Russia signed a joint statement
which presents the use of both existing and planned Russia fast reactors for this disposition
program and the amendment to the Plutonium Management and Disposition Agreement (PMDA)
that mentioned each disposition of at least 34 metric tons of surplus weapons-grade plutonium. At
that time, the vibro-packed MOX fuels were scheduled to be used for this program comparing to the
pellet ones due to the economical reason. However, after the technical difficulties are recognized as a
result from the post irradiation experiments, it is inferred that the vibro-packed approach has been

replacing by the pellet one.

*PESCO Co., Ltd.
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Under these circumstances, the joint researches with Russian national laboratories and the
demonstration studies on vibro-packed MOX fuel assemblies as nonproliferation support activities
from 1999 to 2011 are summarized in this document. Although the demonstration experiment for
the vibro-packed experiment was performed by the PESCO corp., JAEA was involved as technical
advisor and reviewer. Therefore, as a promoting and supporting organization for the Russian
plutonium disposition program we would like to put all the results and achievements together into
this report in JAEA.

Keywords: Russian Plutonium Disposition Program, Vibro-packed MOX Fuel Technology, BN-600,
RIAR, Plutonium Management and Disposition Agreement (PMDA), etc
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Btz 2 A OV TR A1 T o 72,
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%o Gr2 BEHEGIR K O Gr-4 BHEGIRDBRELE b RER DR TH 5,

Gr-1 REHESIRDIRE L No. 78 |23 T 2 R LR ORI @I ZSE R A 4 2.40 1T~ 3, #A
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REFE L No.64 BREHE L No.106

[X]2.39 REMESR(505.020.02.05.02) OBREFDOAHRE

_69_

The top of

fuel pins

The middle
of fuel pins

The bottom
of fuel pins



JAEA-Review 2012-044

Sample
No.1

Width section at

Sample Height of p ¥ fuelrod cutting
Mo the Sample,
mMm
3 Sampld
s No.2 : Local increase of
: fuel rod diameter
2 1%
4................................> P s Ak, The top border of
4 thermoisolation tablet
1 1%
The top border of
thermoisolation
Sample i
No.1 .
—— Porous nickel plug
The bottom blanket
1

matpy B[dwes VNdE

il !
MR (272U, EADKEEL TN D)

2.40 Gr-1 BEMEA1A(5505.020.02.05.02) DERELE" . No.78 JaFlgi Vi Ezofihk

_70_



JAEA-Review 2012-044

Macrostructures

1 grinding 3 grinding 5 grinding

Microstructures

1 grinding 100 u m 3 grinding 304 m

4 grinding 30um 5 grinding 30um

7 grinding 30 m 7 grinding 30 m 7 grinding 30 m

external side
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Secondary electrons Secondary electrons

2.46 EPMA (X 2 m55HT
(Gr-1 BREMEAA(505.020.02.05.02) DBREF " No. 64 HHREREL - B X v » 756)
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Position N
Element T ! 3 > 6 7
O 13 13 16 14 18
Na 0.2 0 2.2 0.8 7.1
U 64 51 73 72 67
Pu 15 32 5 6 5

2.47 BREMEENCISIT D Na H9Ff & EROHTHE 5
(Gr-4 PREHEAARRNAT.506214.016.03.05) DB No.15)
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