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1 INTRODUCTION

In order to enhance the inherent safety of Fast Reactors, innovative reactivity control systems
have been proposed for intrinsic ultimate shut-down instead of conventional scram rods, to
cope with the potential consequences of severe unprotected transient accidents. Inherent
and passive safety features are especially important when active systems such as the SCRAM-
systems for reactor shutdown are not functioning properly.

Inherent safety means that the reactor design is such that the plant remains in a safe condition
solely on the basis of the laws of nature; these laws ensure that all performance characteristics
remain within safe bounds under all conceivable circumstances. The definition of passive
safety is broader, and implies that no human intervention, no triggering signals and no supply
of external energy are required for the reactor to remain in a safe condition. [1]

One such example is Lithium Injection Module (LIM)(Figure: 1.1), in this system if the core
outlet temperature exceeds the melting point of the freeze seal, Li 6 is injected by a pneumatic
mechanism from the upper into the lower region to achieve negative reactivity insertion and
reactor becomes subcritical. [2]
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Figure 1.1: Lithium Injection Module (LIM)

2 EXERCISE DESCRIPTION

Based upon the information given in Section 1, invent a passive shutdown system for a Fast
Neutron System.
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