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The chop and reach method used in  conventional reprocessing facilities has several disadvantages as follows,
(1A large shearing machine is used for chopping fuel assemblies. It has significant problems for long-term operation and

maintenance.

(2)Dissolution rate of fuel pellets with zircalloy cladding is very slow. The dissolver is operated in severe conditions.

Hence, a new head-end process was developed to improve disadvantages in conventional one. This process consists of several
steps, such as the dismantling of fuel assemblies without a large shearing machine, the chemical decladding of fuel, the removal of
iodine from the fuel by using voloxidation technique and the dissolution of fuel under milder conditions.

In this paper, the recent research on the development of proposed process was reported and its applicability to the practical use

was reported.

Keywords:reprocessing, decladding, head end process, voloxidation, dissolution
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Fig.1 Comparison of the new head-end process with the
conventional one
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Table 1 Conditions of Heat-treatment Test

Case A B c D - E

Hole Shape Circle Circle Circle Diamond Circle
2mm @ X26mm | Smm ¢ X26mm | Zrmn @ X 125mm | SmenQOX126mm | Zmm ¢ X125mm

Oxidation
Under Air O O O O -
480°C X Zhr
Reduction
Under H, O O O - O
600%C X 2hr
Oxidation
Under Air O @] O — @]
480C X Zhe
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Photo 1 Appearance of a punching test apparatus

Photo 2 Head of punch after punching tests
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Photo 4 Appearance of test rod in heating test with oxidation conditions
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During Heating

after Decladding

Photo 5 Appearance of test rod in electric resistant heating
test
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Photo 6 Ceramography of test rod of simulated bonding
fuel after electric resistant heating test
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Fig.3 Comparison of oxidation conditions of zircaloy[8]
and test results in this work
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Fig.5 Plots of dissolution ratios and [HNO;] vs. time for the
dissolution of simulated MOX fuel powders in 4 M HNO,3

- solution at 80°C. Stirring speed = 300 rpm. (Comparison of
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Fig.6 Plots of dissolution ratios and [HNO,] vs. time for the dissolution of simulated MOX fuel powders in 4
M HNO, solution at 80°C under various [HNO,] concentrations. Stirring speed = 300 rpm.
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heating & destroying hulis
fris

End pisces removing process

.

Sis|s

Wastes treatment
process

i

|

Process of electric resistant ll
heating & oxidation heating !
i

1

\

i

i
i
i

Dissolution
process

to Dissolution process 3

Fig.10 System flow of new head-end processes with the electric resistant heating method
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Table 2 Comparison of decladding techniques

(to Dissolution Process)

Taddi
Dec ac!dmg System Flow Chart Character and Problems
Techniques
Removal of End Piece (D Requires the extruction of fuel rods & the punching
- to make holes in cladding
&chﬁon of Fuel Rods (2 The punching can be carried out in a several
_ saconds per hole. )
Punching to make (Q Needs just one oxidation heating process
fgabt holes in Cladding (&) Can be applied to high BU fuel rods in which fusl
Oxidation ..
Heatin ) adherent to cladding inner surface.
Methlodg Oxidatin Heating (3) Can improve dissolubility of fuel by converting fuel

pallats to powder

(8 Can be expected to remove lodine from fusl before
dissolution process

{Problems to be solved]

(D Applicablity to fuel pellets which containe a large
quantity of FP and mox fuel.

(Removal of End Piece )

{Assembly Unit)

Electric Resistant Extruotion of
. Fuel Rods
Heating

(Fuel Rod Unit)

Electric Resistant

Electric Destruction of ) {Heating

RHe sistant Cladding Destruction of
eating .

Method Cladding

Decladding

(to Dissolution Process)

(D Requires the extruction of fuel rods in case of rod
unit processing

(2 Cladding strength raduces remarkably by heating up
to 1200°C in air

@ The extent of reduction of cladding strength can be
monitorad by electric currency during heating

@ Can be applied to high BU fusel rods in whichi fuel
adherent to cladding inner surface.

® In case of mechanical destrucion of cladding, fuel
is retrieved as UQ,pslists

® If the destruction of cladding is done by Oxidation
heating, fuel is retrieved as U;0, power and lodine
can be removed from fuel.

@ Hull volume can be decreased by comprassing
drastically

[Problems to be solved]

() Applicability to assembly unit process

@ Optimize electric equipments size and processing

capability
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