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Optimization of Spent Nuclear Fuels per Canister 
Based on Decay Heat to Improve Disposal Efficienty  

 Introduction 
 Disposal area of a deep geological repository is determined 

based on spacing between deposition holes and disposal 
tunnels through the thermal analysis. 

 The optimum combination of spent fuel assemblies (SFA) per 
canister based on decay heat of each SFA is necessary for 
improving the disposal efficiency.  

 The actual decay heat per canister has to be estimated using 
decay heat of each SFA instead of using a reference SFA. 

 In this study, we develop a computer program for the optimum 
combination of SFAs per canister based on actual decay heat 
data of each SFA considering all SNFs simultaneously.  

We check the stability and applicability of the program by 
applying it to the postulated disposal scenarios. 

 Summary  
 We develop a computer program for the optimum combination 

of SFAs per canister using the actual decay heat data of each 
SFA.  

 We check the stability and applicability of the program by 
applying it to disposal scenarios suggested in the previous 
research program.  

 This program can be used for the optimum design of a DGR for 
SNFs to improve the disposal efficiency. 

Fig. 1. Example screenshot of a database for SNF 

 We collect the SNF data based on the 8th  electric power supply 
and demand. 

 We develop a database for SNF generated from all the PWRs 
until 2082.  

 Each record consists of ID, Type, Initial_Enrichment wt %), 
Initial_U_Mass (g), Burnup (MWD/MtU), Discharge_Time, and 
Storage_Location.  

 Database for Spent Nuclear Fuel (SNF) 

 We develop an algorithm for the optimum combination of SFAs 
per canister. 

 Using MATLAB program, we developed a computer program, 
Acom, for the optimum combination of SFAs per canister based 
on actual decay heat without considering the source of SNFs.  

 We check the stability of the ACom program by analyzing 
iteratively the overall distribution of decay heats per canister.  

 We apply the ACom program to the disposal scenarios 
suggested in the research program for the design improvement 
of a DGR for SNFs. 

 Computer program for the optimum combination 
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 We estimate the decay heat of each SFA using the regression 
equations. 

 The actual decay heat of each SFA are estimated considering 
the cooling time and disposal time as well as characteristics 
data of each SFA. 

 Decay heat of SNFs 

Fig. 2. Algorithm for the optimum combination of SFAs per canister 

Table 1. Regression equations and constants for decay heat  

Fig. 3. Simulation results using the ACom program 

Simulation results for the optimum combination of SFA Variation of MAX, MIN, AVG, SD for the same iteration No. 

Simulation results for disposal of R-SF Simulation results for the disposal of S-SF 
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