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Breed and burn (B&B) reactor is an innovative fast reactor concept in which fuels can
be burned to high burnup without reprocessing. There are two main obstacles to the viability
of this concept. The first is that the burning region moves in the core during operation, which
induces changes of reactor characteristics such as the power profile. This problem can be
solved if the burning region is kept stably by shuffling fuels. The second is that the core
consist of fuels in low reactivity such as natural uranium or high-burned fuel, and its
criticality is worse compared to another type of reactor. To enhance neutron economy in the
core, one method is to locate fuels in high reactivity in high-neutron-importance region
continuously. The purpose of this study is to design a B&B core that has such features.

To achieve this, a continuous fuel shuffling method was proposed. As a result of
numerical analysis, it was shown that the cores using this method can keep breed and
burning regions stably. The change of power profile during operation was minimal. In
addition, the fuels in high reactivity continuously located in a high neutron importance region
during operation.

In the second half of this thesis, the characteristics of spent fuels from the proposed
B&B cores were evaluated. It was shown that the spent fuels were not significantly worse
than a PWR. Another issue of the B&B core concept is that irradiation damage on the
cladding can be very high. In the final chapter, we proposed a method to reduce the
irradiation damage using graphite, and its feasibility was investigated. As a result, it was
shown that the method can reduce the irradiation damage per burnup.

Overall, this study demonstrated that the B&B cores using the continuous fuel shuffling
method can solve the two problems in the B&B concept, and obtained the characteristics of
the spent fuel and the knowledge for reducing the accumulated irradiation damage on the

cladding.

fE#% © FSCEEIT, T3 2000 5 & FEIC 300 GEA 1P ORI D0, b L<IZTL 800 #5a 1 et LT 20,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).

HE  ASTE R, LRI —FUARTN (T2R2) (12T Z— Ry MARINET O T, AR ATRERHIPHO N TIERL TZE0,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository ~Website (T2R2).




