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Abstract : One of the most important issue is to ensure the safety of long-term waste storage containers in which fuel debris
and  radioactive  materials  are  accumulated.  In  this  case,  hydrogen  generated  by  water  decomposition  by  radiation  is
accumulated in the container for a long period of time, so it is necessary to reduce the concentration of hydrogen in the
container. In addition, a condition that any power supplies from the outside of the container are unnecessary is requested.
Then, radioactive waste storage containers with the passive autocatalytic recombiner (PAR) would be effective. The radioactive
waste storage container with PAR was used for moving the fuel debris of the Three Mile Island Unit 2 to the storage location.
However, the effect of PAR is not described in detail. Moreover, the reduction of hydrogen concentration during the long-term
storage period was performed by the venting system, which was installed on the top of the container. Therefore, development
of a long-term storage container with PAR was started with the aim of safely storing fuel debris picked up at the Fukushima
Daiichi Nuclear Power Plant for a long period of time. A fundamental experiment for reducing the concentration of hydrogen
which generates in a nuclear waste long-term storage container was carried out using a small-scale container with PAR.
Moreover, the circulation flow behavior of hydrogen in the small-scale container resulting from the natural convection by the
decay heat was clarified. In addition, preliminary numerical analyses were performed to predict the experimental results
regarding the circulation flow behavior and the reduction of hydrogen concentration in the small-scale container. From the
results of the present study, the validity of the container with PAR was experimentally confirmed on the reduction of hydrogen
concentration. In addition, it was predicted numerically that the circulation flow behavior of hydrogen in the small-scale
container is blocked by steam which generates by chemical reaction of hydrogen and oxygen.
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analysis
Conference Title : ICHS 2019 : International Conference on Hydrogen Safety
Conference Location : London, United Kingdom
Conference Dates : January 21-22, 2019

World Academy of Science, Engineering and Technology
International Journal of Energy and Power Engineering

Vol:13, No:01, 2019

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 E
ne

rg
y 

an
d 

Po
w

er
 E

ng
in

ee
rin

g 
Vo

l:1
3,

 N
o:

01
, 2

01
9 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/8
90

08
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 13(01) 2019 1

https://publications.waset.org/abstracts/89008.pdf

