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Abstract

The talk will explain the basis of design of fast breeder reactors. Mechanical and thermal design of the
reactor components are particularly of interest. Nuclear reactors are designed to a very high level of
safety. In this respect, several design innovations have been implemented, leading to enhanced safety of
the system as a whole. The configuration of a fast breeder reactor is inherently complicated. For a start,
components as well as processes are coupled. Resolving thermal-mechanical-chemical coupling in the
design context is a challenge. Analysis precedes design and the knowledge of mechanics, understood
here in the broadest terms, is a pre-requisite. The primary aim is to predict critical macroscopic
parameters such as peak stress or maximum temperature or largest deformation or highest current
density or incipient failure of a mechanical system, given knowledge of its interaction with the
environment, and the stress response of the material composing the system. Even for materials whose
constitutive law is well tested and compactly represented, characterizing it macroscopically for its
response remains a difficult problem. Progress is awaited in the domains of both analytical and
computational modeling. Fluid flow and chemical reactions determine the loading patterns of a reactor,
apart from thermal and electromagnetic fields. The geometric features range from the micron-scale to
several meters in size, demanding a multiscale approach to analysis. Nuclear reactors designed with
this level of detail can be operated safely and reliably over a prolonged period, even more than 100
years, under hostile environment, such as high temperature, sodium reactivity, and irradiation apart
from high strain and strain rates.
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