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A Study on the Feasibility of Domestic Development of a
Melt-down Proof Modular Micro Reactor (MDP-MMR)
applying Systems Engineering Method

Ki In Han”

Hanyang University

Abstract : The purpose of this paper is to present the results of the study, applying Systems Engineering (SE)
method, on the feasibility of developing a Melt—down Proof Modular Micro Reactor MDP—MMR) for its future
deployment in Korea. The reactor is being developed by NCSU (North Carolina State University) due to its
advantage of melt—down proof nature of the reactor core. For this paper, the characteristics of the
MDP—MMR has been studied in terms of fuel characteristics, inherent safety features and passive safety
system. The NCSU's development process has been reviewed applying the SE method, and further research

is recommended for the feasibility study on deploying such a modular micro reactor in Korea.
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[Figure 1] MDP—MMR Reactor Core Axial Direction
Structure and Radial Direction Fuel Block
Arrangement
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[Figure 2] MDP—MMR Reactor Core Fuel Elements (Fuel
Kernel, TRISO Fuel Particle, Fuel Pellet, Fuel
Pellet Stack, Graphite Fuel Block)
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[Figure 3] MDP—MMR Passive and Inherent Safety Decay
Heat Removal System
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[Figure 4] MDP—MMR RCCS (Reactor Cavity Cooling
System) Schematic Drawing
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[Figure 5] MDP—MMR Reactor System Requirements
and Architecture Definition Process
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[Figure 6] SMDP-MMR Reactor Core Functional Tree
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[Figure 8] MDP—MMR Reactor and Passive Safety
System Physical Architecture
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Variation and Fuel Performance Analysis Logics
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