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Steam Line Break Accident Analysis for SMART Design verification Program
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Abstract

A steam line break accident is one of the most important accidents in the SMART design verification
program for a fuel integrity point of view. Increase in the steam energy release from the steam generators
causes an increase in the heat extraction rate from the reactor coolant system, resulting in a reduction of
the primary coolant temperature and pressure. With an actuation of the control rod or engineered
safeguard systems, the core power inherently seeks a bounded level because the negative moderator
temperature reactivity and Doppler fuel temperature reactivity are characteristics of the core design.

A break occurring in the main steam line is seen by the reactor coolant system as an increased steam
load, which extracts an increased amount of heat from the primary system through the steam generator. In
the presence of a strong negative moderator density reactivity, the core power increase from its initial
level. The reactor would asymptotically approach a power level equal to the steam energy release rate
unless it is terminated by a reactor trip from the reactor protection system. The results of the analyses
show that the SMART design verification program systems function properly and thus secure the reactor
to a safe condition with respect to the safety parameters such as the critical heat flux ratio (CHFR) and the
pressure. The decay heat generated in the reactor core is well removed through the SGs by the PRHRS
natural circulation flow. There is no possibility of the return-to criticality in the core after the reactor trips
due to the strong negative moderator density reactivity of the boron free core and the small secondary

inventory.
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