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Development of Compact Equipment “RACCOON I’ for Remote Decontamination
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Survey and repair of the reactor building are carried out towards the abolition measure of Fukushima Daiichi Nuclear Power Station.
The compact decontamination equipment RACCOON which can decontaminate the floor in the reactor building by remote control was
developed, and it was introduced to unit 2 in November, 2013. This time, the remote-controlled compact decontamination equipment
RACCOONII was developed for unit 3 whose dose rates are higher than those in the unit 2 reactor building.

Key Words : Decommissioning, High Radiation, Dose Reduction, Remote Control, Decontamination, Reactor Building
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Development of the Remote Technology for the S/C Water Level Measurement
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ATOX has developed the remote technology for the detection of water level inside cylindrical vessels such as suppression
chamber under high dose rates. We successfully carried out the demonstration of this technology at the suppression chamber in the
unit 2 reactor building of Fukushima Daiichi Nuclear Power Station. As a result, we revealed that the water level inside the S/C is
likely to be affected by changes of the water level in the torus room which is surrounded the suppression chamber.
Key Words : Suppression Chamber, Water Level Measurement, Remote Technology
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Development of a Burnable Filter with Zeolite Grains Adhered
for Adsorption of Cs and Sr
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The adsorption behavior of Cs* and Sr** form a simulated sea water onto various kinds of zeolite materials was investigated.
A new type of Cs" and Sr** adsorbent is developed which consists of a nonwoven fabric sheet adhered the zeolite grains adsorbing
there ion efficiency. A filter system using the adsorbent sheet was developed for cleaning up sea water including radioactive cesium
and strontium. The adsorption efficiency and the water passing performance of the filter system were examined. Since a nonwoven

fabric is combustible, the amount of the generated secondary waste can be reduced by incineration.
Key Words : Zeolite, Adsorbent Sheet, Sea Water Clean-up, Radioactive Cesium, Radioactive Strontium
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Development of Vacuum Blast Head for Decontamination Apparatus
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Off-the-shelf blast heads have technical issues such as low grinding force, as well as leakage of blasting materials. We developed

improved blast head to decontaminate large-scale structures in the reactor buildings. Our fabricated prototype blasting head was

confirmed that the technical issues have improved by the evaluation tests.
Key Words : Reduction of Exposure, Decontamination, Blasting, Blast Head
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Decontamination Examination of the Radioactive Metal Waste
using the Electrolytic Decontamination Device

BERODOFEA 272 TBEIRFEHR I BEARIRYIEE ) (T K 2 a2 | i) B CRAE LT e Bt &
AWTER L7z, ZOREBRER LY | FEROHIHNI T 2 AR TIEORRIR Z MG 2 & & biZ, EEMIZR T HHE
[ZOWTHRRE L7z, O, 1R L T & 72—/ FEREE T CORYMERERHMNS AR TH D Z & Gt LT,
F—T— & EMRUEE, BARE, A bR, L MR, BRULMERERHN, M EEIREER
An experiment on the effectiveness of the Electrolytic Decontamination Device for decontamination without generation of wastes,
using radioactive metal wastes generated in nuclear power plants, confirmed the decontamination effect, and action items to be
slved under the actual circumstances. It also was confirmed that the evauation of decontamination performance in a cold
environment isvalid, which has been conventiondly performed.

Key Words : Electrolytic Decontamination Device, Electrolyte, Hot Test, Cold Test, Decontamination Performance Evauation,
Readioactive Metal Waste
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Investigation and Test for Volume Reduction by Crushing of the Radioactive Solid Waste
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Lots of radioactive solid wastes are produced through various operationsin nuclear power plants and nuclear related facilities. The
volume reduction of such wastes are required for efficient use of the storage space and cost reduction of the final disposa. We
gathered knowledge, data and crushing test results on crushing method as volume reduction method based on our actual business
experiences to meet various requirements from nuclear stes, which is different from compression, incineration and melting

technologies.

Key Words : Radioactive Solid Waste, Volume Reduction, Crushing Method
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Development of Methods for y-ray Irradiation Test and Chemical Speciation Analysis
to Elucidate Iodine Behavior during Severe Accident at Nuclear Power Plant

S O FRIFRF IR EFROLET T 7 27 v MRHICEIT D BREEIGHROERIT R 2 DT, KEETTD 17515105~
DM TEEE), WO 1, DKEEARD B KFH~ O R T 2 IEFE IR T 2 B D D, AWFFETIE, v MRS T
TO A UEOEALETC R QR OZFE AT~ H720D, v BRI AR OISR % OAKEEEF O 17, 1, XOV0;, WNTR
FAR D L, DSHHEZBZE L, BRI T O I U REELRD v #RIRATRABIEN TE 5 2 L 20T,
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As the radioactive iodine is one of the main source terms of an environmental contamination at a severe accident of a nuclear
power plant, we need to eucidate exactly the oxidation-reduction behavior between 17, 1, and 105~ in an aqueous phase and the
evaporation behavior of 1, from the aqueous solution to the gas phase. In the present study, we developed a method for the y-ray
irradiation and the analyticd method for 17, I,and 105 in the solution and |, in the gas phase after the y-ray irradiation, and
ascertained its applicability to the irradiation test for investigating the iodine behavior.

Key Words : SevereAccident, Radioactive lodine, Speciation Analys's, Oxidation-reduction, Evaporation to Gas Phase, y-ray I rradiation
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Development of Photovoltaic Module Inspection Robot
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It isrecognized to be maintenance-free by the reason of non-existence of moving part in PV modules. However, fire accidents occurred
in Japan attributable to PV module, and the need of fire risk measurement is proposed by Japan Solar Energy Society. Under such
background, we have developed PV module ingpection robot with three organizations jointly in 2013. This robot excutes automatic

diagnosis of conduction failure of the interconnectors which are one of risks of the fire, while autonomoustravel onthe PV modules.
Key Words : PV Module, Interconnector, Fire, Automatic Inspection Robot
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Construction of Cooling Water System for Accelerator-Based BNCT Facility at INMRC
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A next-generation cancer therapy facility on the basis of an accelerator-based Boron Neutron Capture Therapy is being
constructed at the Ibaraki Neutron Medical Research Center by the group led by Ibaraki Prefecture, the University of Tsukuba and
KEK, the High Energy Accelerator Research Organization. This report shows those related to facility development by Tokai office of

ATOX, which is responsible for the cooling water system.

Key Words : BNCT, RFQ, DTL, CompactAccelerator Neutron Source, Duty Factor

1 BH=LE®

TS BT ZHL i LT D UNE DS & -y
Wt o % — (INMRC : Ibaraki Neutron Medical Research
Center) Tld, ZRBIR, HRAZE, @R/ X—/H
IR (KEK) ZHEE L LizZ u—7% 3, sVl
IMEBRF M 12 K DR o RS
(BNCT : Boron Neutron Capture Therapy) ** ffizi (4
i A D D SRR 26 AREEPIC T B — A A%
HEIXHLTETH D,

DNTANRAL FIPNEER E TR Te Z D7 N—T 1,
SRk 22 AEEEIZ BNCT 72 Y= 7 Fasih B, Wit
5 & BNCT GEFRiBNCT) OEA{bZ B L, ¥k 23
EEED DR, MR, e T RAEEE S 2R L C
X7, Mrhd, AR WTEBREHRE JAEA) &
KEK 23H[a]CRERR « 85 LU D KIRFE RS- DIsk &5 i
7% (J-PARC) |ZI31) 2 3 DffeRr - EELOSEIRIZ L 0 |
KEK OHEREZ 2 Tk s A o/ — & L TSE L,
WHIK S AT LOFRGEE - fi 1 - RER AT - 72,

BRI, SRR, AWEE R, B ¥—
YT S A N = PN e BT v
SEBITEMRD . BAT RSV ANTYZ yay—
(#R). COSYLABdd.. ()7 b v 27 &

2 iBNCT DERURE (FR/REKIC R 18RS

s O 2 ' 112,

(1) MEE
IBEZH T A A PR ONRFQ (5B VU EAi U =7

VAT T NERTIRT,

T Ny 7 AEH No.6 2014

7). DIL (RU 7 v Fa—TV=T 7)) ®2 KD
HE TR S VD, RF (RJER) #EF. B —AEHE
FEARINT J-PARC DAFIERIAN—R L 720 TUND,
7277 L. J-PARC & KIEICES DIF. £DF a—F 4
— 7 5 72— 23 J.PARC D 2.5%\Z%t L iBNCT Tl
20%EIEFITEN EThD, T7hbb, IVHUTHY
PRI S KB £ — b 2 s 2 E e o insss &
7o TWD, B2 ITmEgRD7 vy 7 a2,

BE1 Jsx OBt

Klystron Output
RFQ RF Control
lon Source
Klystron
Lift A

DTL 7
Target
Moderator Wave Guide
Collimator B
Shield 1 EOLAT 7 b



R R R

R&D Activities

B2 ImEERo7 vy 7K

AJiigk Tl MBEE OKIZ X HHEID I I EE R
HARREE & 72 D, RO AR & R D7 (AT)
ZINEL B A (FPARC TIX 01C) TIEKE
(1 75 Limin LLE) OWMAKRPBEE 2D Z b,
AT % 10C LD TR E < RE L Ok E 2 187E L
7o K ETOWRHT AR U, Il 124G
THRFENIT 2 —T7T 4 —7 7 7 X —DOELNE
SNDERICL > TEILEEDILENDH D | ZDERC
IR OIRERZEL LAWK 9 I IRERSEH e —4
—ZFA L2 AT 2w 7 BRI % %GB %
L7,

(2) RFiR

RFIRED T T4 A b gt, ©—27 17 1.2MwW
TIN% 25E| L TRFQ & DTL @ 2 5DONIEE - RF
BHEBRAT D, WEHKRHITZ T4 A b a UARK,

RF IR
(BIF /74Abnvag) [T~
B
BIF M=) | ———

RF#I—n—R 75 & harEya b—EJiE
LZIG T 5,

) #Emy

iBNCT f=A)DOEERIE 80KW & RE WD T, A= |
DO —Ab7a 77 A )VEIRK L, BVANEEEZ
45MWIM? & L7z, ZD X 9 ITEWEER 2 G HI 5
202, KT v o RNA~DOBRE R & K& <
DRGSR KT A L Lin, B
PESREIR COKID & LB\ THERFS D 723D, HiodE 10m/s
DEEE TIREK 2 e TE 2R E 72> TN D,

3 AHKIATLA

SNZHAIMEAIK Y AT LKA, B4 12 ADK
LK AR

JIBEESA
(B2F JEZR=)

€ -k /R

_________________

() mdE | R
B

3 FARMEIK S AT LD

ATOX TECHNICAL REPORT No.6 2014




R R

R&D Activities

4 ImADKEAE RN

WHVK S AT NIIB#EE, RFJR, 2D 3=
THERK S, ENVENDLL T OFHE AR > T,
IR Tl At (AE14.3xkW+L/min) % 10C& L.
AR EZ IS 2720 100L/min LLFICHz., 2 250
Z R TCE0ICOFHICTEET B L L bIT, X AT
v 7 b—H—T+005CL T2 HXEmA Lz, HE
BT o —INTCH—I 22 ML,
(xRS EE) 0.01°C Cll EE il = 0.05 CLAN 2 FE8 L
T3,

FE2 mAUkaL=y hOIEE LI

HALFI T
E—4F—
BE3 XA vrbe—H—|ZXAHIEE

7 by 7 ZH#Hk No.6 2014

BHE2ZhHAK~L=y N, BEIITINEEDO X A
F w7 —F—IC kAR E R,

REJEDOBEARIL 720KW ThH o EHEE 2 & T okksn
ThHhoHrDT, faEEL IMPa & L7z,

FEA)CIEEI SR R 10mys 28183 5720, RF
JE &[RRI IMPaOfEREE S L=,

TG K OMER OB BRI, RIEKEZ BT 52 &
HZEMRTF 7 — %M L RFIRIZB ARG EIES & L
770 EHIZRFJE, HERIAR 7 2 B2 WHNTHCE L.
ENZENHIT) S0% CiElRT 5 e Lie, ZAudR
TLENEIELIZSGAETH, @ EmONEE, i
DEEE T T 512D Th D,

4 EEDIRR

Rk 2646 H X 0 OIS | RFEJEOIEHRIZ VT,
ROFERNG BT,

N RFJRA~OWAKGIERS CIIHaK R, 56
IR & HICERMARR R OFEIRRER & o7, FF
R & ST IR EEHIAEIE £ 0.05°CLAINIL, B 5,
6 IR T LB ARZT- LT~ & Ol CIIImE
BIZARMDBHED S TORWIREETIEH 53, 2 b o
FERAENE 2, B— AR L CH I OMERE
BRI TE D L OFHEi AT D,



R R R

®5 FERT A (600C)

6 FiET AN (400)

5 # &

5 DITPRY 24~25 4R D iIBNCT ORERIEN S
e DFENHIZ R D e b BRI AEIK S AT LD
FE AT, NSRBI 5% = > N OIREH
PO BEFMA TR, BT D Z &N TE T, InEgs
FICBWTITRANE I DIF L A E DN TSR D
BRI L 72D 2 b ETANEERHT 20%D A T 22—
T AR TH D Z &, I DITHRBERE DT/
BT DB D D70 EDFHEN 5, T DFNE
RIS Z DT, IEEOBHIKS 2T L TlE, HH
IKEZINZTRD O S OIREFRE AT I XA T I
7 BRI A BB U, 2 OEIROFERIT R4 T
HoT-,

L, B — NIEIRRH BT D 2EEC, 2 il
DIEE DEEHIG IS AT AOBWEMERZ G T, B2
AHMERER EZ1TV, 2D IBNCT HEVK S AT L &5
@ BNCT ZEEDOEFEREHOR—R L Lz, S5
Bilhikan—BE LT, A ¥ —I2BIT H5HH
K AT BOIREOMEFERE, HlE O Lictzib 5
HEIFZECBES- LT FETH D,

R&D Activities

BIEE ARG OBEE R ONEICOWTE, @Txr/v
F—NIMEEH TR O S EAnA B2, A&
B, BINE—FER IR, THRWEE &
L7z, ESHMLE L BT ST,

(FEEf#)
M1/ NRIEHER TR

flfECa Ry Mok SRR, W5 - ERA L
WD, R 27y v INEDILE S 2 = ik
TR, EARILERRE TR S 12— A 2 (U
T LY Uy Lip ) (28 TR TR ST
FIHT 5,
¥2 R U RPMETHIERE (BNCT) -

JRAAFCIMERR D HRAET HHMET L AU HE & DK
i (B+n—Li+a) ZFIFA LT, EFMERICHEVHE
&% 52 I NEE O A% BRI RS D105, A
PR ANH N IRIRRE L LCTHIFF STV S,
M3 T a—TA4—T I H—

B — A DNIGERFH], N OEHEERIRF
¥4 NTCH—3I A% :

REO B3 L TR T 59— 24,
BUREN/NS < SONEEED T < FREEASH L2370y,

SEXH

1) HEIEF 130, WIES X ETERIEE ¥ —I2kiT 5
s BNCT fiaax Disx, S, & 10 Bl H AT
SHERT O —T 4 T A, pp.285-289, 20138

2) /R AZ D, WIS E PR v 2 —I28IT D0
s BNCT Jiag O-G%, 55 11 [l H A INEGR P SEaT 7 A
N7 2 NME, 2014.8

3) M. Yoshiokaet d., CONSTRUCTION OF AN ACCELERATOR-
BASED BNCT FACILITY AT THE IBARAKI NEUTRON
MEDICAL RESEARCH CENTER , LINAC 14 - 27™ Linear
Accelerator Conference, Geneva, Switzerland, 2014.8.31-9.5

B E ST

Btk KA Flgs

T E T
ik R

WO P
Fehrig HY B2
WO T
FelriR g 7
(B . Ny 7 = RHARE)
ATOX TECHNICAL REPORT No.6 2014



FEYSY R Topics

[7 L/\EDEFHS%t ANADEC A% E . HfihEE F81E)

T ho I AL TTUADT LANEDEREHTH D (KR AREVA ATOX
D&D SOLUTIONS (f&F5 : ANADEC 75 v 7) MN201447 H 1 HITH
B L., IEBORS A HA B o 2 — ORI £ L7z, ANADEC I,
T LR CER L CE R ks 7e D D&D  (BEILHE) 43
TORBEREAMNTS) « Al BRERE T by 7 AOHE, WA,
UNTEREE IEAT D 2 LT 0 AR AR ERICHIRE DI 2 D EEETY
eV a—va rEEREELTHEET,

7 kw7 A%, ANADEC N7 L N & OGR4 L v —=
b L., BRI EROBREFIEEN 1 — R~ v e > THEIC
HEETLHEIOBHLTWEET,

[FAFteR - TEDERGEA]

RIS — R T J1IR BT O IR R AR R OBRG [ C/VEGR IR RACCOON # Bi% L, 2013 4 11 A
12 2 BAE~SEA LBRYMEEZITOVE Le, ZORBREBIGER ) U0 &2 ST, s CREEOBELE
UL DR LU 3 SRR TR AR 1 BEOBRYLHIC, PEREM L2 X 0 SREOR O REE TR D mfERIETE 5
RACCOONII #Bf3¢ L, BIGEEABRMLE LTz (pp.2-3 &) .

F7o, EHEiv/LFr—2~Y a7 (Mini Surveyor) ZiEH LT2JRT/)57E
FTEN OFHA TIEOBI ZED TOET, BIRICT AV ET A AT
HIERZSHE L, GPS, /L —IC L DNET —# L b CRERT
— X7 EERUG L, BIMESW), ., B T E O, SR - LA
FZENBATH bOT, BifE, WHIEEL K2 FRERA D TWET,

= . e FHv /LT o—F~) asy
(EEI=PEX/ANOES )|

TR PEFEAR TR S R — IR IR DBEIF « 1HERKRIRIZOWNT, [ENS OB ZR54E - 16 H U CHAiTrY IR 5
PEDOEVREICHS T DI FENZEIT), A REZF e Y27 MDD TWET,

T by 7 AFEWT R —T OINRL 25 FEMBIFHE TR GHIMEIRBEHRORE] 2, 7 by 7 X« T LA
a2 — 3 AT NEGOKBER R RGE R ) O 5 B O 2 FOFEF ITRITIURGT 2 50 L TV ET,

Fz, TEPT~OFTHEEER D FTRE 7 NUFEFRMASIEEH AN OB Tl 7 b v 7 AT TFERFATH I LT,
BEIv LT R —F A~ aT X e AW R FRENOBGRIEEEAZ Y L C0ET, 51T, 20144510 A 3
BB 3 I ZER S 72 ANADEC @ TBRENT 77U B L oV TIEIC BT 2L St 3idE) 1B L T,
T Ry 7 RFT LN E LSRR E T - L CRET AR ED T E T,

(EMREERFEORE]

I~3 SHEDRENT 7 U D tH LA T, BT N ORI 21T O MEER O T & By & LT,
O BB ERARIEGE HR DR EZTT O H DT,

20124 L, IR RARS K OME IR GIE O/ U 7 25 QUTF MR A2 RE L £ L7z, 2013 1T, Rt
FE D LR K OBE TR & R BRUC, Fol 72 BRYSTT ik, AR B 72 E OB AT AEET U 7 Ok E
AR ARG TR 4. EPSMERBI DR BIEH L ORE L TRARICHET 52 L L LTWVET,

CH R KB AR MREE R R ]
(1) BKHEEMTREIS =

s 2 WRB N~ DM ROKR OIRR A £ 2 . K1) 55 & UTREE Cs, BERHE Sr bk
M F1T DEREMREZMRET D728, FREaii g Fhi L TVVET,
(2) TIEPHSTIEMERERTRIER

PG ROR DR AR E 2. —EULOEI A A RE T (200ppm LLE) (2361 248 3 O fd
MEE (EITHRE S ) FRIRDIERE GRS 720, FEEliRe I2hi L TV &,

7~y 7 A No.6 2014 — 929 —



FEYSY R Topics

(AR e ERREIFIERREME (RID) (2HA]

7 by 7 A, ENSORUE &S LBEF O 7= OMFFEBIRIC —Iti7e~ 1 ¥ A o b THUY $ATe7- OISR S
NI-BAIIZEE [EERFEERTSEBE s A% (IRID) 3¢, 2004455 AICHT-7ofla B L LTIMALE LT,

A1, IRID O—HERE & U TR EH— TR )BT ~AT T3 & 72 2 FEREINBRR O —# A2 5 =
T TNETURICHODRES I L TnE ET,

X 2013 4F 8 AT I IbFFEBRerkts, PESELUMe IIERT, BB 3 A — I — R OFE I 2AED
17 BB a2MNE & U TR S IV BARIIERL &

KGEIE BaEfRigfEnRy A, NHKE 7L [HA TR ZEROJ THAN]

7 b 7 ADBHFE UTKNOAIE FERR AR ED R~ b (ppd-5 M) 23, REERHIFISE 2 7oAk L CHBA SN
DOKNECFEI L2 Z &5, NHKE 7 L OFM [/ = % ZEROJ] TR &h £ L7z,

[+ =22 ZEROJ TIL20114F 9 HLIRE [V —X JrUgdake) LREL T, f&55 R /I ET oS
DO MAZEFCEL TWETA, 20447 H I3 HDOT U — R 125 [FEF /Ry b SRR ICkTe | ) Tl
BEIFVESE CLBR AR RIS E T AR v MCESZ Y TTC, SRy ML D FEFRENOREEIEEORN
REMHGESNE Le, Z07203C, YRR v FOGEETH) D OBUIGEIREMEORE T & Z Ui
W COEEERERIE, FRAENOKNIIEORE T & T ORI E LT,

7R BRIBHLCIEL, 2013 4 3 A MR ) — X 10 BT, M0 R AR BIRE BRI O 7 D IZBR%E L7z Milis
Fbaudi® RACCOON AP/ L CUWVET,

AR DT TERRKALIE RS

UNESEPRRREIEE RACCOON A TE6EIARY FKE| BFELZZE

7 b 7 ADBEZE LTRSS 0/ i E R R YL E RACCOON 728, 556 [mn Ry hRE ) ROFIEEE - AR
B T A ) ~DINEE 86 1D 9 HLOZE 10 hD—2lZigT L, Ak - FkEREE AR v MY O
FEEZELE L,

FEAITHREE v 701 FCHfEE 7= [Japan Robot Week 2014] #1H @ 10 A 15 HiZfrbhE L=, ZED
RA M LT, BRMEEEZ TRT O FHEEA OB CHEID VAT LEE N LB THLZ &, mEE—
JF3E 2 SRR IR R COMA IR L Ao SRSt Dz L TLZ,

A H P23 m AR~ b ORI Y4375 RACCOON OBf#EE % 7 L L., [Japan Robot Week 2014] @ 3
HOWIR T, ZEEOARFRRER 7 —ATRACCOON Z Mg & S /L TR LE LT,

FIREFFOROIER., ARIERT —Z1231F %5 RACCOON DOFEA
J& &R o) || S R

— 23 — ATOX TECHNICAL REPORT No.6 2014



7 by REH ATOX Information

(BBt 7 —DBisEiR & SO Y a4 aRE]

fE R JIREITCIE, EfE T Cka RIEEDRT O TOET, mEE TR EZIXLO LT DT
TPREFTOBEILFENEEIZIBWTT by 7 AR+ 2R3 7-012%, @EReRy b - =i, &
BRI DI, KON h—2)L « Fa3 v a = FHEIR OB E . b2 2 5 IO &
ERENEBEI > TEET,

ZD XD == XZHREICHS TE D K oIS, HIBAFE v #—1, 2014424 A 1 BITHEEZ TRO L 91
UimLE L7z,

Rt REEYE—

BB XM
I I
EAE AR AN A
HIALTOERGr. | BiEERAG. | EmEsEGr. |
43#7 - SHHiGr. | EEmEdmic. | TYU=7YLYGr. |
B E i Gr. |

*o  EBRERITERRAR

ST« B, B - ISR & 2l U CRT- I L R — 2RO 2 R EIN A P 5,
* Ny T REAiTER

ERREFEHE OB, BRI 8. KV mERT 2y a = e BT 5,
* BRTAVIRIVDZTYUIE

mRy b EwREREICRED D EAMBRTE, AL —a v A T T U AEARORRMER & ORER et
PIFEZAT D
* BEX

7 by 7 ZAO@EEREGECEE A b E O REe A LT, TR D e h | B
DGR ETRD . =— X WL L TG EAT 9,

(E B MTFARERDIEE))

BAEHABHRE L, 7 I T m R G OGT « 3l Grin B S TV ET,

RIEIHEE T o AR U 72 BRY - BEEAAER 2 & O FURHANBRSS, %1300 - HM. HER i A -
A 72 & O T 28 U7 B EAPA R I MA TV E S, RS R OFE IFTE R OGS R 3R
(IS LTe T —~ Tk, A CAHFFERISEIC I Y #l7e, 8T 0 B R ORI I~ DB 2 BfF L TR, £
T IR BERERR AR D AR DHIERT -+ H T D OSEEFEHITH L Th, U OR AR O S 2 40
L7 SmztT>TVET,

(1) EZTRIRHEBZXMEAR
R — IR DBE IR EZ P U 7o PESEAE DGR K LB R B RGE R S 23U T TR LR
AEFE] KOV TP E A ERGER €] 2 ANADEC KO Lo b L, e o L THs
EDHTWET, ZhHOFHEI, (LFLEZPRIILHRMAR RO ON L bOTHY |, mEEIICT G
DL BT, ARETFICOI D18 BH IR OBEILHNIEIC BT 5 UtEOEBICER V155 DT,
F/o. EEOSHEERT « HEITBEE LR T iR EOBEILHTEICE L Th, [LF 7 n e A &S
EFDIRGY - BRI R U CHANAISHR 21TV =— X &Y LIEZERIR 2t TV Ed,

7~y 7 A No.6 2014 — 24 —



7 by REH ATOX Information

(2) TREHR TSR D EBEEHBR

TIIEAE B OB EET D ZGEM T, K & OIGHEM RS OVEREFHIZ BE 3 2 L mfFTE, K OY
IR o D O L0 | T EEREER TR ARG - B, HORRERIE R O TR &
EIToCWET, F£7o, BREEEICET 2 FEROEEE S OBEILEE - (FUOKRRICBEREL T, 4
HT « BB 22 < OEGEICKIS L, EERO—EA2H - ThET,

St bEMNBHFR & —Dliiak - B A TEH L7 HEAtOR R A f1 A, RERIED & 5 AR 2155 L
TV FETT,

Ny 9 T FERITERDEE]

Ny 7y FHATRIL, FEREWEIN Gr., FRYSHIN Gr. ) OBE (LR ER G G G S TVET,

TR BLSR 2 B, R RIS COBEEM O, (5K > 7 DYy, AR EE9 2 2f/s
E. BEOBEIEEICMNE L 2 D HANBI & & b, B LT R sk OB IR FHEE AT 72 T8
WOEE, 7 V7 7 ARG OBRIC HEL A TWE T,

F7-. FRBENCHT CREDFA /1 ERT THERFE LI & 72 5 B S omF 2 B b B 0 fH A TV
7,

(1) FEEYLEZEET ZETBF

T5YK 2 v 7 DFRIZIANT T, RGO 2 v 7 SR 5T 2 BRGSO, 22—V RERE F CO&RE T
T A NRERB OVERED & o 7 fRE P OGSl 2w R B & L [E T T > TV E T

Flo, BEHEEE O THSFEREWINIE « S EIROBRS ) ik, BEHINBHRE & JEA CRAZFEbR 3%
MOIAETHAT U —OMK, Wl & OZEAHEMOBFICIR VA THET, BT, T II5EFTO
FBE@ICIT T, PWR YA MIBIT D% v B ¢ 8482 — ORIREEELIEORG 2D TWOET,

SN VERIKS 7 OFFINNE D FRK T OBRYEAN OB 21T 5 & & BIT, BIfEAT> T2 FEEEiLe
(\ZBE D REOE 7 1 ORFZERM 2 D 5 & L hic, &0 EE TR i\ T o BRI R RRAY
\CHED A TOE E9,

(2) BR(ZBET BERATRAS

& FROE RIS Yt BIZBRR 21T - 7o/ ViLEEERYEE E RACCOON 1%, 20134F 11 AIZ
ERBAD T 2 SHEIEA SN TRTIFER 1 BEOBRIMEEEZITV., BIFIEEO M| TICEMT 2 2 &
WCTEFE L, T, BYKRPREEO—BRE LT, {HYKY 7 NIZY— MEfA L, ZEERERR LD
DIET DRI oK B E R D TIEOKRR L FZE A D TV ET,

A, BEERROFEFIFERND & 7 BIEOBRIHEAMT OBIR-OMEREA L L b, mEFH
LIS D SR A sk ~D RGO R 2D T & F 7,

3) BEILIEEICEIY SRS

PEIEHEIC W T, AT HZ1T O 12O DGR A RIE T D A—AHE LT 2 IRE & 357200
T T ZRERT D721 BEAOBNICRE & SIS OBRAI L H P RN TONE T, BRAISh
Te R G 2 AU« V39 D72 D BRI E S OTNRN R VT T 2 UL AT NS 5B 21T
S TR, BUE, AT ORYEE DR, TAUTHTFET 2 RILBRO T IEEM k7R & OE 21T -
TWET,

7o, M OMRICHAT S BB EORYE - A, REAT v PORY HL - BXIZEDLE v
27y TRBRO TN, EiREC b DB HER I OBRUADRRE - BUFER S EM L TVE T

PEILFSEIZ AT 72 B0 A2 T, FHE7Z0 T HEU EEZBE L E T, FEOTHFAZZET 572012, FHE
BBENOBEIEE R RIS AT O LNEETH L 2 Lnb, SHAFEFT CORILIE - BEb AR 72
EDZLEZANT T3z 21T > TV & £75

— 25 — ATOX TECHNICAL REPORT No.6 2014



7 by REH ATOX Information

(ART A YO RIUOZT ) U TEDES)]

OART 4y I AT V=T U TEI, EREINBRGr L O =T U VG DR S LTV ET,

BEEEL T B RS CE b foﬁ 5 il BN 2 BRE U 7-VE3EI0E, S L U - mikes. TIEOBRF
MLEE 72 F9, S ClLiElRtEes k ONE @i as 2 R L TIEZBR T2 L &bl AWWEK@@#%
st L. 7 U NOHEMTE RIS Z M L, HE L 72 DGR ORGSR/ & HT/}mjAV%VH/%
TR BRI R EANBARS , HATRAEZAT > TOVE T, EFERRC, 05 CF b v EiRHdi 2 — hF%LK%
BRI L CWE T,

(1) =B DRETRIR
R EATOFTRA, TEEICfRD D imElR s E R G H-OmE N & I L
oA - MERIRD ARG B2 E 21TV E ., BifEIL, EEi~1Fn
— Y a7y ERIH LT E R RSN ORI e R b L&
FHA<°, PackBot <° Kobra (Warrior) 72 &R EI 2R » b 2F)H
U7- i RBIEE TIEDRR/: 52T CWET, £7-. 5% O L3 RIA
EFND KGO SRRy b (PVREDR Y b)) 2 EOB%EL
1ToTERY, FEEERIZ TT%%@%%%ﬁofwiﬁ
A3, T ETLLEICEMERE, A REOEFE G RIETE 5 & S p
DMV AATHE ET, FIF L7 o %

(2) =iEtzsDEER, R5F. IR
WHFTA OAEEE R R > NOE#~ /LT —F A~ a7 ¥ EiEH
L\@%@W@xNV¥UXF&%?%E®§ﬁ%ﬁofmiﬁo:h
F TIZENE L7 EESBE SN DEENEITIL Ul BRGEH I 22 L
ZAUTIEAS ZBIHIO R R ﬁmf%émw&m%ﬁogaéa
LTS L V& E9,

(3) BRI - HifEE

ERCHSCHAT 20 R Y FEFE L QO AAR0, ZhE TR

W RO A A L, uRy NEFICLE A T T D Ry b ORI
WAL L OB R DIRR /R K 24T > TV ET,

(AL EDBER & EXAMDHBRZIR]

T Ry 7 AOAMIT, 201447 H 22 BICHFHEERZD Zon2 bk
eV AREICRBIR L E LT,

ARSI 7 A 1 ISR OS2 odm L. & e
XttEARE L E LT,

FEEAENL, BIEEEEE R OAKE DA 5R & s U C3i3E 2 Fhif o 5206 L
TV 72D, AN A S2EREET, F2ERRH N OVFEFRRT (ekoE
TIFFEHE R FELEHS) O3FHIE LE L,

Fo, BEEESAAZARY L, mEFEL I NE T RICHEETE S &
5. — M - BEEE —EE OO, RO RESCTE A D2 HEH D
OWFEICKIG CTE DIRHIZH 2 £ LT,

H1% . REOFEA R EINTZ MDD SN HITTORE DM S VK.
JEVR B 5 HAAA T, BB OUEFECZ D% OB EEEN S OFE A 73
T4« R — B A TIRZ BAIRH bR TvET, R - ZORHRTHEROIME

7 by 7 ZH#Hk No.6 2014 — 26 —



7 by RIEHR

& SHREFE

ATOX Information

2014 4F 10 AR BifE

K5 ik H ZADLFR WA IS
EEEREIC LD — MR T D R —iH () B A FI0F5E
207242 | HILIOZ | gty — | RS ekt B
3452138 H15.7.18 | BdBEN RS iEmEL OB N2 — -
L A, |
3491207 H1511.14 | /KSiCisi) s disE T BT —F 2 )
e 2 U—{)
SR TP EFT T 2~ 27 D Thg —H. = FoHl
S92 | HITAOT | i Il ey ey gk | PP
3737380 H17.11.4 | b s CHIV D IR GE E EE%EE% E
2 O CTIT O KRR SRR | 8k BB EH G
3740615 H17.11.18 | MU E A L CITH KPS O | i M, B R
Rk it BA
RSN T = VDIV T~y RERIZESTHT | AR AE\RR, 2l E% -
3748293 | HITA2.9 | & s A oh 1w B 5T E
JFTIFED = VIND SV 7~y RERERO | filill {#, 5 E
3788827 H18.4.7 | 50 A BT
3824371 H18.7.7 | JAFIFERIEISHNT D EEmbRY A4 ST B2, $aARK H—RR —
3836932 H18.8.4 | BEIFRYEEEICET AMBEEmWEEE | T B2, 3R H—88 —
o A FU, LF R
3863627 H18.10.6 | Sy MERENEA /NI PR Rl %E;TQ ﬁ%@%ﬁéﬁqﬂ% H— —
N ST S
3936801 H19.3.30 | BEm s T —7 0 % ﬁJA 7@3% éEE Fkt —
¥n H—
306018 | HI9.720 | WBUKRIHC B0 BT | B @% iy 88 =
4035083 H19.11.2 | /N OREE =B e e, FRHE T
BF; #HE NI 8 D By T A2 EAL .
AUST8 | H0425 | gy ks otk gy | 2O B
1 Y5
121006 | H201L2L | AR L R o B Dok -
4223371 H20.11.28 | /)N OFRALAE Oiffpireti B SSliE
4227713 H20.12.5 | KEBEOMEEE OUINTT 15K O%E YEIL H.L
4256538 H2L.2.6 | 7— N~ 2 Phism fé% :E‘ i % -
T — R A7 FERE OFREFER D § O
4256548 H21.2.6 = D R B e WA FE, @A ZH
4260268 H21.220 | = AtORRY T - 6l 817 | WEEBESK
FEIHIH T =BT DA S L—F, K . N
4261905 | H2L220 | A0 SRAFER O O BT S Ef& {fﬁ ?thi %’fi -
WS — R~ A R L—FFHIE S — " > o
4303098 H21.5.1 | Y= v MEELOVEEKIEIEEE ERESS
. . s oA R, REF FolE
NESE] AR
4460267 H22.219 | # 7 D&Y WOt BRE. M B
4473767 H22.312 | 27 L — B R Yt i . JBY B —
4500732 H22.514 | /NOEBLE O 51515 K OS5 i f’aﬁ § I 1 -
5]
4514683 H22.521 | /KPBEsiEtE g e, E OER | BOEH
SRS T D IESHIHIE O | YT B, R 6
W06 | HRSB | o Do L #)l e
Ry MWL FHUER 2R L= . gt
4560393 H22.7.30 W < BB R L o, HR ER
S W T, R B8 () B AR FIF5E
Jt 1‘\K}jé{\ ¢ J ‘ﬂ:': { N - %
4604175 H22.10.15 | AI{EERDGAE ORGE 1k VEBF Bk AR SR B Rk
4627597 H22.1119 | BBk T/ VARECEERICERE T RS | Ml 6 | &6 Wit —
S W T, R B8 () B AR FIF5E
Jt 1‘\K}jé{\ ¢ J ‘ﬂ:': { N - A
A& A b L—F OISR N O 2 0% | B BT, Fik 3297
4806782 | HZB.BXD | - k2 %k L—F iR B B Bk B
5175469 H25.1.11 | A A aefstis By ik FHR —E | VI BT | (SR iges
5181204 H25.1.25 | B UG AR OB K w8 . & B —

ATOX TECHNICAL REPORT No.6 2014




7 by X1EH ATOX Information

Ty ORDEE '

&) oA BREET hy 2 2

pr_A{£ T108-0014 HULHEBHEXEIUT H 113 3%
2 S N 1{# 5000 /7'

B H 1980 (FEFN55) 4 9H 1H

1= = RERREE Kk H1

REMEERARE RO #On
5O OMRE B A R

B O RE f fek Bk
e I IER]
I o= I
e WEA W
o L BE(T
e W Ot
e O
& Pt A
e @k R%
et o
e A R

=R 1593 4 (2014 (Fpk 26) - 10 H KBIAE)

sy
Ege
EE )

e =i
PO

¢

MIFIT I I T I I K
=

bia) £ 1953 (MHFN28) #4210 A  #Rlatt e iEsmakar
1964 (FF139) 4 9 HASH e ATICE AR
1967 (MEFn42) 4 47 AR 2 ikiE
1980 (MHEFN55) - 9H  HRASH e AT I P 2 0Bk L.
MRS RAT 2 3%
1988 (MHFn63) A 8 H  TEERMMICHEANBHRE & v & — 2 Bilx
1993 (°Fpk 5) 4 6 H HASHT h v 7 ATpEHEER
2008 (*Fk20) A 8 A Bl v & — A hrs L BIfEHI SRR
2014 (P 26) A 7H A A AR RIS L

B i &t mRelSthe T
AA B/ — B AR
&t 7 - 7 W5
MASHFHRZ VA B
MASHEEZ V=1 &
HASHEEARY VA b
R4 AREVA ATOX D&D SOLUTIONS

7 kv 7 AHE No.6 2014 — 28 —



BHE % ZRLD I~

WikiE, ARFEEEEEY OEEIZET D HER 2 — AL EE N B SRR SRR L TR D 7,

SR SN BB OB E 2 ZHEO I, () FIREEED S L Va2 TSN,
7272 U AR 3E5E AT K AR B IO IO TIE, Y 5B AR HEE AN B AE G T v
H— ((1) PINEERER S OMENF A B ESICET DM E BRI L TV AR & S
B EAERE L CODEAICh - T, ZOMEIT TS WER A (JAMEM BRIOEFICHOWTIT, 7
BB TT),

FERIRREIE © B NN E R S
T107-0052 FRAVEREEXIRIK 9-6-41 Jh AR EIL 3F
FAX : 03-3475-5619  E-Mail : info@jaacc.jp

BELSNOFE CEEMOSI, il B B LT, (b)) g ERR S Ic itz LT
BYEEA, HEE ARERETIE CAFOEREE) ~BRNEDEZSN,

(7 by 7 28c) FENESMEEECL Y EZESKEEICATS (Nol2009, ¥
241 HFAT) LOMARLTEREY, BRAEELOBNEEEICE O THIAT 2 2 &N TE£T,

£ 35 (N32011, VRl 234F 12 A381T) LUK, (i) B iR BUEAR O B A1l
SCHRT —Z N—= 2R SN TR Y . () ¥ — - —F O IDreamlll %3 U T, “HATBH
R X RN Z R TEET,

7 hy 7 AE#H  No.62014 ATOX TECHNICAL REPORT
Rk 26 45 12 H 1 A AT No.6 December 2014
PeE - AT Published and Edited by
AT oy 7 R Engineering Research & Development
s v & — Center
ATOX CO..LTD.
T277-0861 TIEIRAA T H 1201 FHb 1201, Takata, Kashiwa-shi, Chiba 277-0861
TEL 04-7145-3330 TEL 04-7145-3330
FAX 04-7145-3649 FAX 04-7145-3649

URL http://www.atox.co.jp

TRy AT 5 ZEA  TEEETISVE LS EBERE X —E TTERE S TEI 0,



PRE





