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SUMMARY

I . Title

System Analysis of Advanced Spent Fuel Management Process

II. Objectives and Importance

It is important how to manage effectively spent nuclear fuels as future

energy resources for a long time. This study is to find an advanced spent

fuel management process for countries which have not yet decided a

back-end nuclear fuel cycle policy. The process concept for these aims has

been established by comparing several dry processes and their systems

published already, in aspects of nuclear non-proliferation and peaceful use.

HI. Scope and Contents of Project

The system analysis of an advanced spent fuel management process to

establish a non-proliferation model for the long-term spent fuel management

is performed by comparing the several dry processes, such as a salt transport

process, a lithium process, the IFR process developed in America, and DDP

developed in Russia.

In our system analysis, the non-proliferation concept is focused on the

separation factor between uranium and plutonium and decontamination factors

of products in each process, and the non-proliferation model for the long-term

spent fuel management has finally been introduced.

IV. Result of Project

As a result of the comparative assessment of the various processes,

Li-process is the most optimal process for an advanced spent fuel

management process. The advantages of Li process are as follows ;
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O Most of the spent fuel oxide-fuel elements except alkali and alkaline

earth elements and a part of rare-earth metal elements should be

converted to metal by Li process. Furthermore the lithium process has

no capability of uranium and plutonium mutual separation and its

decontamination factor is too low.

O On the other hand, the lithium process should achieve the volume

reduction of spent fuel to one quarter and the decrease of the

decay-heat and radioactivity to one half.

O Therefore it is considered that the advanced spent fuel management

process based on the lithium process is one of the effective process

for the long-term spent fuel management, especially in the case of

country that has not yet decided a back-end nuclear fuel cycle policy.

V. Proposal for Applications

The result of the system analysis is to be utilized as a fundamental

guideline for the establishment of proliferation-resistant flowsheet of advanced

spent fuel management process.
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