
２-⑨ Development of technologies for non-destructive detection of radioactive material deposited in S/C, etc.

Project objectives
For the planning of fuel debris retrieval as a step in the decommissioning of the Fukushima Daiichi NPS, in order to the repair and stop water 
leakage in the suppression chamber (S/C) located in the PCV lower, it is necessary to obtain information about the presence of radioactive 
materials (removal of radioactive materials required to repair works). Therefore, the condition of radioactive materials that may precipitate 
inside the S/C, was predicted and a measurement method was developed.

Project details and progress
(1) Formulation of development plan

Developments and work items required for the detection of radioactive materials believed to be indispensable were present extracted and a 
development plan was formulated.
(2) Radioactive material migration scenarios

Consideration was given to scenarios involving the migration of radioactive materials into the S/C and torus room. It is thought that the likelihood 
of an inflow of radioactive materials that exceeded the acceptable limit was low. It can be confirmed that there are no radioactive materials that 
exceed the acceptable limit by measurements of the lower part of the S/C bottom and the region around the sand cushion drain pipe outlet where 
there is a relatively high probability of radioactive materials having been precipitated.
(3) Evaluating of the impacts of radioactive substances on water stoppage material 

Among the influence factors arising from remaining radioactive materials, there is a concern that even the minimum sediment may heat cement 
to a temperatures of 80C. Cement deterioration may be caused by heat generated in water stoppage materials. Based on conservative estimates, 
the presence of uranium of 13 kg or more was calculated. Therefore, it was concluded that the presence of uranium of 10 kg or more should be 
detectable by nondestructive measurement.
(4) Development of a technology for detecting of radioactive materials

Nuclides originating from fuel (Eu-154, Cm-244, etc.), background nuclides, and nuclides in shielding material were determined using the 
ORIGEN code. (Fig.1) The mixture ratio of nuclides originating from fuel and structural materials has been set based on the results of a severe 
accident analysis code (MAAP code). Neutron and gamma rays flux in the area around the S/C bottom were evaluated using a 3-dimensional 1/16 
scale model of the S/C and torus room. An assessment of the effect of background gamma radiation (Cs-134 and Cs-137) from stagnant water 
was conducted. (Fig.2)

To measure acceptable background radiation level and radio-sensitivity, a B-10 neutron detector and a CdTe gamma rays detectors were 
selected as the best choice for the task and their responses evaluated at the locations in the S/C and torus room.
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Feasibility of non-destructive detection for the S/C bottom with or without radioactive materials was verified technically. Design and production 
for measurement systems and devices to access are will be decided based on the results of developments of methods to repair and stop water 
leakage.
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Fig. 1: Distribution of radiation originating 
from fuel around the S/C (Unit 1)
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Fig. 2: Background radiation (Unit 1)
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