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At the Fukushima Daiichi Nuclear Power Station, it is critical to (1) confirm the presence of fuel debris inside 
the PCV that could be melted fuel as a result of the hydrogen explosion followed by the accident; and (2) 
conduct in-depth investigations prior to decommissioning. However, the conditions inside the PCVs were 
unknown. Under this circumstance, International Research Institute for Nuclear decommissioning (IRID) and 
Toshiba ESS jointly developed devices that can access to the lower part of a PCV and conducted surveys to 
confirm the current status. Since the conditions for the surveys are different between the PCVs in Units 2 and 3, 
remotely-operated devices were developed for each unit. In addition, in order to fully understand the spatial 
conditions inside the pedestal, a spherical image was created for the Unit 2; and the three-dimensional data with 
SfM processing was restored for the Unit 3. 
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Fig. 1 Estimate of distribution of fuel debris at Units 2 and 3 
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Fig. 2   Investigation area for Unit 2 
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Table 1   Basic specification of survey unit 

Dimensions / Weight Approx.40 cm/  Approx.2 kg   

Features Two Cameras (Pan-tilt camera, 

Bird s eye camera), 

Lighting unit (LED),  

Telescopic mechanism of lighting  

Cable transfer mechanism, 

Radiation dosimeter, Thermometer 

Radiation Hardness Approx. 1,000Gy (gray) 

 
Fig. 4   Overview of survey unit 

 
Fig. 3   Schematic of remotely-operated devices for Unit 2
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Fig. 5    Plans of survey unit access root 
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Fig. 9  Schematic of remotely-operated devices for Unit 3 
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Fig. 6   Spherical image (Top of platform, Unit 2 PCV),  

 

 

Fig. 7   Spherical image (Bottom of pedestal , Unit 2 PCV) 

 

 

Fig. 8   Spherical image (Bottom of pedestal , Unit 2 PCV) 
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Fig. 10   Overview of survey unit 

Table 2   Basic specification of survey unit 

External 

Dimensions 

Outer diameter Approx. 13cm 

Length Approx. 30 cm 

Weight In the air Approx. 2 kg 

Underwater 0 kg 

Features Two cameras 

Front LED lights(10W 2 2  

Rear LED lights (10W 2  

(All are with light control function) 

Radiation 

Hardness 
Approx. 200Gy gray  
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Fig. 11  Structures inside Unit 3 PCV 
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Fig. 12  Deposits inside Unit 3 PCV 

 

 
Fig. 13  3D reconstruction results, Unit3 PCV 
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