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Safety Significance of Inherent Moderator Density Reactivity
Feedback during ATWS
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Abstract
Recent adoption of longer cycle operation raised a safety issue on the licensing of more positive

moderator temperature coefficient during ATWS(Anticipated Transients without Scram). In order to
evaluate the safety significance of inherent moderator density reactivity feedback during ATWS, realistic
analysis of ATWS has been carried out for Ulchin 1&2, Framatom-type 3-loop pressurized water reactor,
using MARS 1D module. Initiating events selected are loss of main feedwater, loss of load/ condenser
vacuum, MSIV (Main Steamline Isolation Valve) fail close, loss of offsite power and inadvertent control
rod withdrawal. Sensitivity analyses are carried out for the moderator density reactivity feedbacks
representing core burnup of 150 and 900 MWD/MTU. In the analysis, reactor control system and
independent ATWS protection system are realistically modeled. Through the analysis, realistic responses
of reactor system in various ATWS scenarios are quantified and it is found that the moderator density

reactivity feedback plays a critical role in maintaining the reactor safety during ATWS.
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