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ATWS Analysis for Total Loss of Feedwater Sequence in UCN 3&4
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Abstract

ATWS is a trip-failed severe accident initiated from the transients like a turbin trip, a control bank
withdrawal, and a loss of feedwater which are expected to occur comparatively often (one or two occurrences
“year). In this study, an ATWS sequence in Ulchin 3&4 is analyzed and the effects of the important systems
are studied for accident management purpose using a MIDAS/PK computer code. The MIDAS/PK code has
been developed via coupling a peint kinetics module with the MELCOR code. The code calculates a primary
peak pressure of about 24MPa at 240 seconds for the ATWS initiated by a TLOF (Total Loss of Feedwater)
transient. Along with the basic ATWS analysis, several sensitivity runs are performed. From these, the
turbins and the safety depressurization system (SDS) are judged to be important. The turbin trip resulting in a
loss of offsite power and a RCP trip, degrades primary heat transfer to the secondary sides, and in turn,
increases primary coolant temperature which reduces the reactor power due to the negative moderator
temperature coefficient. Manual operation of SDS has an effect to lower the primary peak pressure
considerably via supplementary depressurization in addition to the PORVs.
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