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1. Introduction 
 

A deep geological disposal (DGD) - careful 
engineered emplacement of HLW(High Level 
Radioactive wastes) in stable rock formations 
hundreds of meters below ground - is considered as 
the most appropriate solution for the long-term 
management of HLW including spent fuels. And 
there are several options for DGD. Generally, the 
KBS-3V (Vertical) type disposal in DGD options has 
been considered as a reference concept and currently 
under the stage of licensing. However, there are many 
methods as alternative concepts to the reference 
concept. The horizontal disposal concept can be one of 
the alternative concepts.  

In this study, a reference disposal concept for PWR 
spent fuels was reviewed and preliminary study on the 
development of a horizontal disposal concept including 
super container concept as an alternative method was 
described. In addition, thermal analysis for a horizontal 
disposal concept was carried out. 
 

2. Reference Disposal Concept 
 

In Korea, there is no site-specific activity for HLW 
disposal. Therefore, Fig. 1 showed a generic 
reference disposal concept that was vertical disposal 
type called KBS-3V. This reference concept has 
multiple barrier. They are natural barrier that is host 
rock and engineered barrier that are disposal canister 
and buffer block. Because the KBS-3 concept has a 
thermal requirement, the thermal analysis was carried 
out to check the design requirement. Fig. 2 showed 
the model for the thermal analysis and the results. As 
shown in the figure, the disposal system met the 
thermal requirement.    
 

Fig. 1. Reference disposal concepts for SNF. 

 

 

Fig. 2. Thermal analyses model and results for reference 
concepts. 

 

3. Alternative Disposal Concept: KBS-3H 
 

Development of alternative disposal concepts to 
improve the efficiency and safety of the reference 
concept suitable for various environments in each 
country is necessary. To do this, alternative disposal 
concepts were analyzed by reviewing the status of 
disposal concept in various countries (Fig. 3). In this 
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paper, the KBS-3 type horizontal disposal concept 
was studied preliminarily based on the results of the 
review results. 
 

 
Fig. 3. Alternative concepts. 

 
A KBS-3H type disposal concept is a horizontal 

type disposal concept. In this concept, a super 
container concept that integrated the disposal 
container and buffer blocks was adopted. Fig. 4 
showed the concept of super container and Fig. 5 
showed the disposal tunnel concept with super-
container. 
 

 
Fig. 4. Super-container concept. 

 

Fig. 5. KBS-3H type disposal concept. 

 
To check the thermal requirement of the disposal 

concept, the thermal analysis was carried out 
preliminarily. Fig. 6 showed the model and the result 
of the analysis.  

 
Fig. 6. Analysis model and result for KBS-3H. 

 

4. Conclusion 
 

There are many concepts as alternatives to the 
reference disposal concept such as KBS-3V (Vertical) 
type. In this paper, a KBS-3H (Horizontal) type disposal 
concept for spent fuels including super-container 
concept was studied preliminary. In addition, the 
thermal analysis to check the design requirement was 
carried out.  

The results of this study can be used as an input 
data for the next step of alternative disposal concept 
development and for establishment of national policy 
on spent fuel management.  
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