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1. Introduction 
 

Whereas the current AMORES computer code 
focuses on the evaluation of the source term of spent 
fuel [1,2], the Used Nuclear Fuel-Storage, 
Transportation & Disposal Analysis Resource and 
Data System (UNF-ST&DARDS) which is a 
comprehensive integrated data and analysis tool 
being developed for the US Department of Energy 
(DOE) can provides cask-specific as-loaded safety 
analysis, including criticality, thermal and dose 
evaluations. [3]  

In compliance with the nuclear safety act and the 
notice of NSSC (Nuclear Safety and Security 
Commission), transport cask or storage cask for spent 
fuel shall be evaluated the criticality, shielding, heat 
removal function, etc. Furthermore, KINS (Korea 
Institute of Nuclear Safety) has in charge of the 
safety review and inspection of this transport cask or 
storage cask. There are 5 transport casks which were 
approved by the regulatory body in Korea. And 
KORAD-21 dual purpose cask is under review for 
the design approval by the KINS. The owner of spent 
fuel transport cask who has intention to use it 
continuously shall be inspected periodically in every 
5 years by the KINS. Spent fuel transport cask has to 
be confirmed on each safety like as criticality, 
radiation shielding, containment, heat removal ability, 
etc. in both review process and periodic inspection. 
 
2. The Direction of Extension of the AMORES 

Code Capability 
 
2.1 Computer Code Development Direction 
 

The capability of AMORES computer code shall 
be extended as shown in Fig. 1. First of all, the 
approved spent fuel transport cask characteristic 
information will be stored in AMORES code as 
database. These data can be converted the input file 
of KENO VI for criticality, the input file of 
STARBUCS for burnup credit, the input file of 
MAVRIC for radiation shielding, respectively. For 
the evaluation of burnup credit and radiation 
shielding, neutron spectra and gamma spectra from 

specific spent fuel assemblies are necessary. These 
spectra can be obtained from AMORES code as 
shown in Fig. 3, then AMORES code merge neutron, 
gamma spectra and transport cask configuration data 
into the input file of STARBUCS or MAVRIC. 

Finally, these computer codes for each purpose in 
SCALE 6.1 can be executed by AMORES 
automatically. The assumption that fresh fuel will be 
loaded in the transport cask is applied for the 
criticality evaluation so that it is not necessary 
additional information from spent fuel database of 
AMORES. In case of thermal evaluation of transport 
cask, both KINS and the applicant for the design 
approval of spent fuel transport cask use the 
FLUENT code or CFX code. AMORES code can 
evaluate the decay heat of specific spent fuel and 
provide this data to these computer codes as the 
thermal source input parameter. However AMORES 

and it can provide some parameter merely. In the 
study, in order to AMORES code validation, 
criticality evaluation of KORAD 21 dual purpose 
cask was performed using the cask specification and 
material information of this cask that was developed 
to KORAD as parts of the development of the 
expansion of AMORES code function. 
 
2.2 Preliminary Evaluation Results of Criticality of 
Transport Cask 
 

Whereas the source term information of spent fuel 
is necessary for the burnup credit, radiation shielding, 
and thermal evaluation, in case of the criticality, it is 
not necessary because the assumption that fresh fuel 
will be loaded in the transport cask is applied. As 
shown in Fig. 1, AMORES code can contain the cask 
specification and material information as a database 
in advance. This data can be modified as an input file 
of MCNP code or KENO VI for calculating radiation 
shielding and criticality automatically by AMORES 
code, respectively. In the study, in order to 
AMORES code validation, criticality evaluation of 
KORAD 21 dual purpose cask was performed using 
the cask specification and material information of 
this cask that was developed to KORAD. Cross 
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section library was used the ENDF-B VII of SCALE 
6.1 and it was assumed that the transport cask was 
arrayed at intervals of 60cm infinitely and 
surrounded by water. The effective neutron 
multiplication factor, keff including all biases and 
uncertainties at a 95 percent confidence level, should 
not exceed 0.95 under all credible normal, off-normal, 
and accident-level conditions. keff of KORAD 21 
was evaluated as 0.32803(0.34265 by KORAD) and 
0.94132(0.94112 by KORAD) under the normal 
condition and accident condition, respectively. 

 

3. Conclusion 
 

The AMORES was very useful to evaluate 
inventory, radioactivity, and thermal power from real 
spent fuel data in Korea. However it is limited the 
applicability for the evaluation of the safety of 
transport or storage cask. In order to overcome this 
limitation, various functions of AMORES code will 
be developed and will be added to it. Regulatory 
position and confirmatory procedures will be applied 
to the development of review guidelines for spent 
fuel safety information in the future. As the first step 
to confirm the validation of this code, the criticality 
evaluation of KORAD 21 was performed and 

result, the difference range between the two 
calculations is from 0.02% to 4.27% in the case of 
normal and accident condition. 
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Fig. 1. The direction of extension of the AMORES code capability. 




