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Transient Analysis on Unprotected Transients of A Natural Circulation
Lead-Cooled Fast Reactor
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Abstract;In order to investigate the inherent safety features of the natural circulation lead-
cooled fast reactor,the primary cooling system analysis model for a natural circulation lead
cooled fast reactor named SNCLFR-100 was established with ATHLET code.Unprotected transi-
ent overpower ( UTOP) , unprotected loss of heat sink (ULOHS) ,unprotected transient over-
power and loss of heat sink (UTOP & ULOHS) ,the three typical unprotected transient condi-
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tions were selected and analyzed.The analysis showed that, during the UTOP process, though

the temperatures of fuel pellet and cladding increases first and then decreases ,they are still be-

low the safety limits and stabilize again after 700 s,and the safety margin is small. As for the

ULOHS, the reactor shuts itself down with the help of various types of core negative feedback,

fuel pellet and cladding temperatures are far below the design limits. With regard to the UTOP

& ULOHS, the response characteristics of the reactor are similar to UTOP at the beginning of

the transient,and similar to ULOHS at the end of the accident,but the final stable temperature

of cladding is higher than UTOP ,the safety margin of the reactor is minimal.
key words: small natural circulation lead-cooled fast reactor; UTOP; ULOHS; UTOP &

ULOHS ;inherent safety performance
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Table 1 The main design parameters of reactor
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Fig.2 Calculation model of SNCLFR-100 primary cooling
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