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A Study on the Characteristics of the Decay Heat Removal Capacity for
a Large Thermal Rated LMR Design
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Abstract

The design characteristics and the decay heat removal capacity according to the type of DHR
(Decay Heat Removal) system in LMR are quantitatively analyzed, and the general relationship
between the rated core thermal power and decay heat removal capacity is created in this study.
Based on these analyses results, a feasibility of designing a larger thermal rating KALIMER
plant is investigated in view of decay heat removal capacity, and DRC (Direct Reactor Cooling)
type DHR system which rejects heat from the reactor pool to air is proper to satisfy the decay
heat removal capacity for a large thermal rating plant above 1,000 MWth. Some defects,
however, including the heat loss under normal plant operation and the lack of reliance
associated with system operation should be resolved in order to adopt the total passive concept.
Therefore, the new concept of DHR system for a larger thermal rating KALIMER design,
named as PDRC (passive decay heat removal circuit), is established in this study. In the newly
established concept of PDRC, the Na-Na heat exchanger is located above the sodium cold pool
and is prevented from the direct sodium contact during normal operation. This total passive
feature has the superiotity in the aspect of the minimizing the normal heat loss and the
increasing the operation reliance of DHR system by removing either any operator action or any
external operation signal associated with system operation. From this study, it is confirmed that
the new concept of PDRC is useful to the designing of a large thermal rating power plant of
KALIMER-600 in view of decay heat removal capability.
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