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ABSTRACT

As part of the safety requirements of research reactors it is essential to assess the
possibility of operating the reactor core under natural convection conditions (without
operation of the cooling circuit's pumps) and insure that all operating parameters do not
exceed safe limits. This study considers the possibility of operating the Tajoura Nuclear
Research Reactor (TNRR) using the new low enrichment fuel under natural cooling
regime. The main aim of the present study is to evaluate the longest operation time for
different reactor powers ranging from 50 kW up to 1 MW, taking into consideration that
the approved criteria for the safe operation of TNRR is for the coolant temperature not
to exceed 52°C and the fuel surface temperature not to exceed 102°C, whichever occurs
first [1]. The results obtained in this study showed that it is possible to operate the
TNRR reactor safely with the new low enrichment fuel under natural cooling conditions
at a power of 5 kW for about 47 hours; at a power of 200 kW for about 10.6 hours;
However, it can be operated safely only for less than 2 hours at a power of 1 MW. The
results also indicated that, from the thermal hydraulics point of view, it is safer to
operate the reactor with the new low enrichment fuel compared to operating it with the
old high enrichment fuel.
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