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Development of Compact Device for Remote Rubble Collection
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For the removal works of fuel debris at the Fukushima Daiichi Nuclear Power Station, it is anticipated that environmental
restoration works of survey and decontamination will occur at the upper floor of the reactor buildings. Compact remote
decontamination device “RACCOON” has proved its applicability in the decontamination of the first floor in the reactor buildings.

However, there are problems such as device portability and hose / cable routing for application to upper floor. Therefore, in this study,

a rubble collection device is developed which is excellent in portability, remote property and rubble collection.
Key Words : Fukushima Daiichi NPS, Reactor Buildings, Upper Floor, Remote, Rubble Collection
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Development of a Coupled Tendon-Driven Multi-Joint Manipulator

ARSI IR RN OMPTIIRIRIIE, RRAEEIT S RS TWD, €I T, EEYZEhEE L 5>
FARREFT~T 7 & A alRe/R @ EEIGE A BT 2720, Rk 28 IR AU TIERSE L OILFENIZEIC T, M
EOEZEEITH DU A v THRERZ RN T — L 2P Lz, #Rax 2B 8E L T7 — A0 BIEES 28T

L. BfFT& 2 Z &R LT,

F—O—F: UAYEE, R 2, ~=EalL—% &

There are still many high and narrow areas in Fukushima Daiichi Nuclear Power Station that are yet to be investigated. Therefore,

we decided to develop a long-reach manipulator which can access high and narrow places avoiding obstacles, in FY2016, in

collaboration with Tokyo Institute of Technology. A coupled tendon-driven multi-joint manipulator has been developed which is a

main part of the device.

Key Words : Tendon-Driven, Long Reach, Multi-Joint, Manipulator, High Place
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Radiation Survey Technique using Drone in an Indoor Environment
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The radiation dose measurement required at the Fukushima Daiichi Nuclear Power Station contributes to work planning including
dose reduction and to evaluate the work results. At the request of TEPCO, ATOX conducted a demonstration of a drone, RISER, and
its analysis software called N-Visage, which are developed by a UK company CREATEC, in order to assess their applicability to the
Fukushima Daiichi Nuclear Power Station. From the result of the demonstration, we have specified the applicable scope with the
current system and also identified challenges for future phases.

Key Words : Fukushima Daiichi Nuclear Power Station, Drone, Dose Analysis, SLAM

1 E=EBAW %1 RISER D74
H H (A B

WHENAR—NT 4 VT AR ETIX, Fe—2% MG W930xL830xH160 mm

AW RN ERE ZMET L Tz, Rr—ro "B % 4ke

% UL, ZERCRIRZR £ GPS ORI FIREZR BN T T 154>

D% BRE LIBEA T, BATORAISITAmN & ‘ =YLy U T A v —

Th D, il o — VA a e I
L—H—%F]H L7- SLAM™! {47 5 RISER I, Bt | czT Mt

GPS DJEN7RWENERERE [ Th o> THZE L TRMTT FIFREMEH: | 24 GHz 45 (IEEES02.11b/g | #EHL)

5HZ EINAEETH D, SLAM il Fe—d, —H
DRFHERICA — T —CHFFEBAFEAED HIVTVED (9) |F SesfetBa & MEBESTIE
TEHAVD7 L | HHEBICZ Ldvorzizd, [AftnZ R, 3 EHSOIVER Ly PO — B

FEIC LY HETOBMEE, KOS IR % T TP I T ARSI SRR
@é)ﬁﬁ (U\T\ ’—lFJ & A 5 ) T@%gﬁﬁfhsﬁﬁ) '5\ ZIK)I:/%% &U\“?’fﬁ%ﬁﬂ:ﬁ”@ 3 IE\ E @%ﬁ%ﬁlﬂ E il’)b \—(ﬁ——of—zo
PIBREETH D LT TATHHEN VT, BOFES DU €
FRIZBWTLE LICAATA RIRETH 5 Z & A L
2 IFIZHITHRAABRDME foo —J. F—EUEETIE, @EHEORMEL LT

BRI SO OBRELIC & 0 LTI < | AT
_ o 3 T LAV IRRASRE LTS, EHEE O M iR
RISER OARESRE 112, LRAHRER T IORT. gy g fiisotinic L0 5 LIRS e
Beid, AAROERIRIEILT 5 X012, B0 g7 - L 2 BB L Y iR LT

(1) RISER

B L7 7 4R OB 2 A S C P S YTETERAERRI AT, EHCR b
Fotm. TER % [ ik & Wl % = & ORI Lz, %

Gl LCiE, RO 7 T ooear s ) — MERS
OG- MENRRIR D L OERE LT, FORE. ¥
NTOXE T, EZH & KEOENTERETH Y |
ERSRE 72 =R TIE TN R AT RE /R 2 L AR LT,

Z—E U HEOEINER 1 ITRT,
BEHE1 RISER D&l

7 b w7 28 No.9 2017 —8—



WrR AR RR

1 Z—vrEREOETX

RISER & “YREMHT” (21%. CREATEC #:23BE%E L

Tf#HTY 7 N7 =7 N-Visage & V5, Z OFEHTIZIE,

PRER L BRBERE RO A TR OFHI A O &3 % 5
D HEMEAT & . TSRO AT NG R OV
REZBETHZ LT, RECREETHIRNLEDRE
D L0 FEE O @ RIS FTRE A SEABARAT 0O —fE
BDMFET D, AREFERBRICIWTIL, WERE Y B
VIILREARNT & FERAENT. X — BRI AR D A
% 3hE LT,

N-Visage & K 2 BT Tl B — BBl Cdsu TR
MOIHET Y 7 OREGYEELHEE L, 55 BT
1T ENZ I AEEONE BT DR ER AT 5,
HEE LTihYe~ » 7 OZLEOMERIL, RO ESR
& HEE LTI e O LT R A Lo 3%
L THER LT, 3 BRI MBI AR
il & R & Ol 2R 2 1287, HRR TR L35
il & SRR TR LTl & O3 A ERE L. HEE L7z
B~ FIIZE b D E W25, HEE LIZER~ v
TROWERE~ v 7R3, B4ICENEIURT,

JL1
TR FEHIE
R« FTAME

2 WSy MR DR O SEMIE & T Mg

R&D Activities

K3 WLy iR~ v

B4 SERE Y Ry

3 # &

RISER @ SLAM #illi#liZx, A R vEN - Eiii©
HDHN, 3 SHEX—EURBBRANTIR, SO
LV, BEHEESIREE S 22 D EENRA LT, [FEEA
%< OBREBNTITSE57-0I121F, Mk 351
BRIRICA DTV AT ARHEMIEEOUEED RO By
D03, AN Bl ARy RES< 2 EKEE =Y
7 DI T, RISER I3H 280 TH 5,

FI-MERMENT Y 7 7 =7 N-Visage | %, RISER ([
59, HEROWERER CHUS L& T — & it
A EHAHETH Y | H[EH Sellafield gk Tid H wHIIZ
W — 2 O 27 A LTHEH STV 5,
L% 1F IZBWWTH, Bk 2 5L CERELE U7z U
7 —4% O—5t/lIZ N-Visage ¥ A7 AMFIHEHTH 5,

(REEDAER)
1 SLAM : Simultaneous Localization and Mapping

H OACEHEE & BRETHIXBRl & [RIRFIAT 5 AT A
X2 CZT Mthids - 7 /WLl X o D=8 R e

SE R

1) RIEIER], Ve, WKW &0, ~VvFarsx—
RISER | |Z L 2R ol MBS R, AR T )%
2 12017 FFRkD RS TRdE (2Q20), 20179

R S B N
SEFILERTAE Gr M KH:

ATOX TECHNICAL REPORT No.9 2017



R R AR

LED R{E=X PV T

R&D Activities

1—LIRBEREDRRE

Development of LED Signal Transmission Type Inspection Device for PV Module
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Photovoltaic module inspection robot diagnose conduction failures in the interconnector of the solar PV module. However,
there are several limitations for inspection and also it is not able to inspect the failures in some areas. In order to solve these
issues to diagnose conduction failures, we have developed the device which can detect current induced by local pulse light

irradiation with magnetic field measurement.

Key Words : Interconnector, Conduction Failure, Induced Current, Magnetic Field Measurement
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Investigation of Metal Waste Cutting Method at Decommissioning
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It is very important to reduce the level of radioactivity and increase the efficiency of clearance in metal waste generated by
decommissioning of nuclear power plants. Among them, it is important to consider disconnection of plumbing. In the treatment of
piping, it is necessary to cut the piping vertically in order to decontaminate and to simplify the contamination inspection after that,
we studied a device which can open and cut piping inside with respect to two methods of machine cutting and thermal cutting. From

these results, it became possible to select a cutting device from two methods of machine cutting and thermal cutting according to the

application.

Key Words : Decommissioning, Removing, Machine Cutting, Thermal Cutting
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Examination of Removal Methods on Adhesive Residue from Curing Sheet
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Many nuclear power plants have been shut down since the great East Japan earthquake. Curing sheets are affixed to facilities of
nuclear power plants in order to protect those. By affixed curing sheet for a long time, glue may remain. We peeled off the curing
sheet and found the adhesive residue. It covered 40% of the area where the curing sheet was affixed. Normally cleaning solution is
used to remove adhesive residue, but it was not removed by ordinary wiping. Therefore, we studied ways to remove adhesive
residue, and confirmed that it is possible to remove adhesive residue by using several kinds of solvent or dry ice blast.

Key Words : Curing Sheet, Adhesive Residue, Removal, Solvent, Dry Ice Blast
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Practical Research on Spray Type Oil Removal Technology
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The basement floors of the building of Fukushima Daiichi Nuclear Power Station are covered with oil leaked from equipment due
to the tsunami disaster. Removal of oils is considered to be a pretreatment necessary for efficient decontamination, and an effective
method for removing oils is required. In this research, we examined the secondary waste treatment such as oil elimination test by

spraying remover and stabilization of generated oil waste, with a view to application to remote technology in the future. As a result, it

was confirmed that it is possible to remove oils by spraying with remover and to solidify oil waste.

Key Words : Oil, Removal, Spraying, Stabilization, Remote Technology
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Study on Slurry Stabilization Technology
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Water treatment secondary waste (shurry) generated from Advanced Liquid Processing System (ALPS) contains a large amount of

radioactive material and moisture in Fukushima Daiichi Nuclear Power Station. Stabilization of slurry is required because long-term

storage is accompanied by a risk of radioactive material leakage. In this research, as a part of studies on slurry stabilization technology,

a concept study on dehydration technology using simulated slurry was conducted. As a result, it was judged that drying and filtration

techniques are suitable for on-site operation.

Key Words : Slurry, Leakage, Stabilization, Dehydration Technology
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Radiation Dose Evaluation on Shielding Vest Wearing
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The shielding vest including a heavy metal is used for radiation dose reduction at the high dose environment. The dose reduction
effect when a worker wears the vest is not surveyed in detail. Therefore, the shielding vest was attached on water phantom instead of
human body, and exposure tests were conducted. For photons with lower energy, the shielding vest has the better dose reduction
capability. The actual measurements were verified by the Monte Carlo simulation as well as the survey of photon energy dependence
for dose reduction effect.
Key Words : Shielding Vest, Exposure Test, Monte Carlo Simulation, Dose Evaluation
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