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Dynamic Behavior and Contrel of Product Enrichment in a Centrifuge
Cascade

- A Study of the Process Simulation as a basis of Safeguards Design -
* *
Tsuyoshi OKAMOTO , Atsuyuki SUZUKT and Hideo NILSHIMURA

Department of Fuel Safety Research
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received January 6, 1988)

It was agreed as a conclusion of the HEXAPARTITE project that a
limited frequency unannounced access (LFUA) inspection sheould be carried
out in a centrifuge type enrichment plant as a basic safeguards approach.
It might be adopted at a large scale, future commercial enrichment plant,
too. Application of the LFUA approach to such a plant, however, should
be fully investigated because the plant will have not only a larger
capability of enriching uranium 235 but also a more sensitive information
to be protected from the commercial and nonproliferation viewpoint. As a
part of a design study on the safeguards approach for a model commercial
plant, a study of process simulation of the plant has been carried out.
This report describes a result of the study.

When a commercial uranium enrichment plant is constructed, a nuisance
problem arises; What kind of products should be produced from the plant in
order to match a wide range of nuclear fuel enrichment requirements for
light-water power reactors. In this report, a reasonable solution te such
a problem is investigated.

At first, a transient analysis of start-up for a model centrifuge
cascade is made by using the dynamic equations, which were so developed as
to be able to accurately compute interstage flow rates and enrichment in
a transient state. Then it is investigated how wide in its acceptable

range the product enrichment can be controlled by regulating cascade

e
v

University of Tokye



JAERI-M 88-005

characteristic parameters such as cascade cut, recycle flow rate and
cascade feed flow rate, and as a result an information about the optimal
regulating mede is brought out.

As a result of this study, it has become c¢lear that the specific
requirements of a customer are almost fulfilled with only one type of unit
cascade.system if 10 % loss of cascade efficiency is allowed in the plant

operation.

Keywords: Safeguards Design, Process Simulation, Uranium Enrichment,
Nuclear Fuel, Light-Water Power Reactor, Centrifuge, Cascade,
Start-up, Dynamic Equation, Interstage Flow, Product Enrichment,
Transient State, Cut, Recycle Flow, Feed Flow, Cascade

Efficiency
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