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1. Introduction 

 
For the safety assessment of a geological disposal 

system of radioactive waste, two types of approaches 

are generally considered. The one is the system-level 

safety assessment model which is a kind of 

conservative approach and has the advantage of short 

computation time. The other is the process-based 

total system performance assessment model which is 

basically able to simulate all the processes that can 

be occurred in a geological disposal system including 

thermal, hydraulic, mechanical, chemical, and 

radiological processes. 

Recently, KAERI has been developing a process-

based total system performance assessment model for 

a geological disposal system, which is named as 

APro. In the previous study, the modeling interface 

was designed[1], and engineered barrier system 

(EBS)-related modules were developed and 

embedded into APro[2]. 

For the next step, APro will be embedded with the 

natural barrier system (NBS)-related modules, such 

as hydrogeology in the far-field. The space scale of 

NBS or far-field, which is several kilometers, is 

different from that of EBS or near-field, which is 

several hundred meters, in the geological disposal 

system. In this study, therefore, the component 

coupling technique, in which the near-field and far-

field components are separately simulated, and the 

components are simultaneously coupled, was 

suggested to be applied into APro to improve the 

computational efficiency. 

 
Fig. 1. Near-field of the disposal system. 

 

2. Component Coupling in APro 

 
2.1 Near-field Component 

 

The near-field of the disposal system includes EBS 

and the host rock nearby the EBS (Fig. 1). The main 

processes which need to be considered in the 

performance assessment are radioactive decay heat 

and thermal transfer, hydraulic saturation, 

mechanical property change, canister failure, 

geochemical reaction, radionuclide release and 

migration, and so on. The typical size of the near-

field is several hundred meters based on the 

repository size. 

 

2.2 Far-field Component 

 

The far-field of the disposal system indicates the 

host rock within the radionuclide migration impact 

radius (Fig. 2). The main processes are groundwater 

flow, geochemical reaction, radionuclide migration, 
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and so on. The typical size of the far-field is several 

kilometers based on the radionuclide migration 

pathway. 

 

 
Fig. 2. Far-field of the disposal system. 

 

2.3 Component Coupling 

 

The near-field and far-field components can be 

coupled by sharing their outer boundary and inner 

boundary, respectively. That is, the boundary 

conditions for each component would be the constant 

boundary condition by using the values computed in 

the other component: 

 

              (1) 

              (2) 

 

3. Conclusion 

 
In this study, the new modeling technique, in 

which near-field and far-field components are 

separated and simultaneously coupled, was proposed 

in order to consider the NBS-related processes in 

APro. Later, it should be answered to the questions 

like; how the size of near-field will be determined, 

how the near-field and far-field will be represented 

(homogeneous or heterogeneous, and EPM or DFN), 

and so on. 
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