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Development of Remotely-Operated Devices
for Investigation Inside Primary Containment Vessel (PCV)
of Fukushima Daiichi Nuclear Power Station Unit 2 and 3 and Survey Results
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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.

Keywords: Investigation robot,

Decommissioning,

Fukushima Daiichi, Melt-Down Accident

1. #

TR I PRI OH 1~3 SR TIE, JFOD AR
L. EREDMFNIEEO—ER L & b7 U & L
T, FEAFENS S (CLT, RPV) OEFNG, A4
MR g: (LT, PCV) OEBIZHE T LIZrREM D 5
EEZLIVTWD RELT 7 OHEE % Fig. 1 [T
(1], BREF 7 U OB LFIES LIEE T 5720, BA
BT 7 ) OAER M OTEHRD KD I TNDR, WE
TERERTETUVRYY,

Z T, WETFNF—T T hZRRAS & AT
JUAL G ERRBEFRFZCEH s (DUF, IRID) 1%, BT
7V OWY M US| f&EH R BT

G RIERSE, T235-8523 AR XM

B 8, HLE T RILF—I AT D AGASE,

A 045-770-2150
E-mail: tessail.sugiura@toshiba.co.jp

i

25k (LR, 250 BIOE3 58 CIT, 354
IZBWT, PCV TS T 7 A L, PEROIRI A 2 7]
REL T DHABRR A T o 72 2], AT, 2 ZHEL 3 5
FEENZH0D PCV NERBEIZ /I C & 2 I ok
B B XOAST ZZOVNERORIE RS 5 =D O
FEROT — 2 fFEHTIZ BT DOV THEET 5,

Unit 3
Spent Fueilf
a1 ¥ QT
i

e

~ =

—

— e H
Reflection HC(‘V'SMV’.lf
i Mutm boc;lu:e of Water Level in PCV Water L :xP:\'A“
lon-observation : appr
n 1 approx. 30 cm!
2 &

Personal Entrance Personal Entrance

((@Fuel Debris _©Water Leakage(visual ) | (@ Fuel Debris _©Water Leakage(visual observation) |

Fig. 1 Estimate of distribution of fuel debris at Units 2 and 3
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Table 1

Basic specification of survey unit

Approx.40 e/ Approx.2 kg

Dimensions / Weight

Features Two Cameras (Pan-tilt camera,
Bird" s eye camera),

Lighting unit (LED),

Telescopic mechanism of lighting
Cable transfer mechanism,

Radiation dosimeter, Thermometer

Approx. 1,000Gy (gray)
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Radiation dosimeter,
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Telescopic gu'\dmg':’ Pedestal -
pipe . e

penetration
(X-6)

Cable reel
Shield

Cable transfer

mechanism /
Bird's eye camera /:/
Cable I

Pan-tilt camera /:/
Survey unit overview I

& Lighting unit

Radiation dosimeter,
Thermometer

Fig.3 Schematic of remotely-operated devices for Unit 2
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Table2 Basic specification of survey unit
External Outer diameter : Approx. 13cm
Dimensions Length : Approx. 30 cm
Weight In the air : Approx. 2 kg
Underwater : 0 kg
Features Two cameras
Front LED lights(10W X 2 X 2)
Rear LED lights (10W X 2)
(All are with light control function)
Radiation
Hardness Approx. 200Gy (gray)
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