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Maintenance and Operation Section for Remote Control Equipment in Naraha Center for
Remote Control Technology Development is the main part of the nuclear emergency response
team of JAEA deal with Act on Special Measures Concerning Nuclear Emergency
Preparedness. The section needs to remodel crawler-type robots for tasks, crawler-type
scouting robots, and so on.

About two crawler-type robots for tasks, the section designed and mounted advanced
wireless communication equipment on manipulators mounted on the two robots. The crawler
part of the robot has been able to be controlled by way of the new equipment, and when it is
broken down, it can be changed by way of an original equipment. And the new equipment
makes a single relay robot controllable both the crawler part and the manipulator part of the
robot, in case of wireless relay robots being needed.

And after checking the ability and characteristic about 5 wireless communication equipment,
the section chose and mounted the best equipment on one crawler-type scouting robot.

This report shows design and mounting advanced wireless communication equipment on the

two crawler-type robots for tasks and on the one crawler-type scouting robot.

Keywords: Remote Control Technology, Crawler Robot, Wireless Communication Equipment,
Emergency Response, Naraha Center for Remote Control Technology
Development, JAEA

+ Fugen Decommissioning Engineering Center, Sector of Tsuruga Decommissioning

Demonstration
* Ascend Co.,Ltd.
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Present receiver
(Stand-by after Remodeling)

Additional mounted
transceiver (Advanced model)

Figure 1.2 Images of Remodeling of Communication System for the Scouting Robot

against JAEA Nuclear Disaster
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Figure 2.1 Remodeling of Communication System for the Manipulator on the Robot

for Tasks against JAEA Nuclear Disaster
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L2546 GBI ZER—L) THLEETE D TH D, AEITERAH 7128 6 BT
P FEECH o 7oTod, ZOEEITH W THBMIMN ) & i IR T S H70RE CRGR ATV
M7 <BENTE o, AMEITOOME LV EHEICB W THBERRTH D,

L EO~@D#ER % Table 2 12, &M OINE T E % Figure 3.1.3 IZZNEIRT,
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Table 2 Results of Measuring the Communication Distance about 5 Transceivers

Transmitter, West Direction | South Direction )
. Notice
(Receiver) (m) (m)
D-1ICOM :
53 33 Maximum

AP-900 (SE900)
Values in case

D-2 ICOM : 53%* 33% D

AP-800 (SE8S00) 45%* 33**

@ASUS : From South

Lyra Trio 53 or more 33 or more Gate of

NARREC

(®Buffalo From Entrance

53 or more 33 or more
: WAPM Hall
@SHARP : From Entrance
QX-C300 Hall
53 or more 33 or more

Lowest Power
Chosen

* Single System Using

**Double System Using (Both Arm and Crawler Communication System

Using at the Same Time)

D-1ICOM : AP-900 ®-2 1ICOM @ASUS : Lyra Trio

TP

'@@i@i\,_q

(®Buffalo : WAPM @SHARP : QX-C300

-

Figure 3.1.3 Photos of Tested 5 Transceivers
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3.1.2 FEILEERIEOBE

RAITIE 8.1.1 O@(E BB RS B 721 2 MBI R E T 5 & . ASUS JAPAN #RiA b1
Lyra Trio 2832 MK I E S NS, LM LU TOREAICLY, ¥y — R t6E
IR QX-C300 % F2HE AT E L 72,

@D ASUS JAPAN #E &AL Lyra Trio 2 37E L7270 7= KO HLH

Lyra Trio %, BEEHESENREAE LICGEIC, ZOFRZBIETITEET 2BEZ A L
R, ZOHEHET, AHE 3.1.1 OREREHIBWTCHIA L,

HARM9IZIZ, Lyra Trio fFHFHCEIEE N o Ry 2 BIETE ARV EEBMLIZ L&, %
DR PA YO BEEOEEICL DL O, vk y NEFESEORE (SE IS
W& DOHE) XD b 00, BIEENE O THE TE U,

ZDZ &N, Lyra Trio Z%E L2 o> g KOBEE TH 5,
@ ASUS JAPAN & 4EBIHE Lyra Trio OAFFEME & OVIHA M

Lyra Trio X, FHEH/N—Y F /v a B a—2 —HOBEFEHANRHEORSTH Y | 7l
I 3.1.1 OMOEREO X O IZEE MEH INIZFEZERAATH L, BEEIND Z &idk
<V IRBEZME D BEIRIHEO = A v N O LI I 2B HME & O AMEDS R OB
HMThsrZ b, REBEIOREINRDoTHEPNIEIT D,

FEICHTE 8.1.1 OE{E MR ARV T AIIRRER AR O®MEREA 1 [H
AL, EHEMICR T DR E 277,

@ vy — TR [6] MR QX-C300 23 F2% Mk O R

MRS QX-C300 IZLL FORM D H 5 Z &3, AiE 8.1.1 OFREIZB W THER S L,
T OHEE Pk oMV REE) T, Lyra Trio IRV T. EWEEBED @IS 23 AT HE
ThHolz,

A BIBEKR O T G Ok 20 B (TPHEBR R 18 88) & W7o ikl X 2 i3
FRECTH D, MEEEIIL, KV EWEBEOBENAREL 725, Z OGAEEO Hk
W (T BARAL ) DORET 7B ARA L N HENRIRT 2R AT,
T B OV L SRR QX-C300 & AV DA TR T A o AR A BIA
g Ccho THEEFRRTH D,

T BUHEKR ORI CIBE N B X -5 EI, Pk A AT H0A T, BHEITHE
ErRE L 72D, 772 LN RS QX-C300 TRITHIXR 67220,

F ERRERHERTE D L L BIC, PC RICE Z Ok 2 B FHE D155 X
U SN TV DD FERDBARETH 5 2 0D, BIE RGO I ARV THYE
BIXREMIC LR =X N FEETH Y . EFICHETETWNDH I L LR TE 5,
71 KL LTHEEENNFIE 3.1.1 OMOBEELY b RENZ ERETFTOND,
L7 LRE 3.1.1 O@(E FEBERERRAE F o0 2 BERFR R X R < T& =72 fF
FIZREREEFE LT 5720,

U EO~@IZ LD v — 7St RIERREE QX-C300 2 SEAEMEMRIE I3 E LT,
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3.2 HEMwARy MMEREEE OGRS ELRRGT R Ok
AT CIRE LT ¥ v — 7S AR QX-C300 %, SFicEEICEEAuR Y  J-
H(ﬁ%i [l J-112NZ[R ) OBEFHEMREE T A = 2SI SE-900 & [FIRHZHHT 5
REF AT, Mz r AR v MCFEEE LTz OURMERECR K OB Re N & 5 @ (k) . (Figure 1.2)
ARETIE, Ykt OB Ic STk B,
3.2.1 EXEFSAE
EEAu Ry b J-12 (LAF [J-12) £0v9H,) %, BEfFHEREE SE-900 %/ #é@@h
BTNz, B OIS X 0 BETF R C il /e < BB QX-C300 %/ § B 1fEfE 4

BT HUEETH I L,
3.2.2 EXEtER
J-12 W OBEAF SRS BT 5 2 RAUE U, BEF R O T 7 I 8% QX-C300 % Ht
D fHF B,

BEA7 e & 6% QX-C300 & DUV B 21X . LAN 7 —7 VD7 LEZIZ L V1T ),
BEN PC OERLE (BIKE) % BEAEE (B AP-900 756, M QX-C300 (2
R D, (3.1.2 @ VIT TENMEMERYY)
3.2.3 ik
ERR S NI AEETIEEZ s, FHEEERIToTm, 22 TOFEE LT, 3.2.2 BEHEHEIC
RHDIEREZ VD, BRRA DR, rEOBEAZTNE T 5 2 &L 2iEE L7,
Figure 3.1 (k%2 2 B I24E LT J-12 D EEART,

The Bird’s-eye View of J-12 The Back View of J-12

Figure 3.1 Photo of Two Receivers(SE-900(upper) & QX-C300(ower)) Mounted on J-12
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3.24 FEEOZR (HEAL) 2O T
FAERIT, TUEMMR LN 3.1.2 O LM A A T EMREIEHEIC L A RERERINC &
LEEALE VWO T HARRE EB Y OMENE LT,
FHEZIH/ O NI R A2 R BT LT, Table 312777,

Table 3 Ji¥ HREMELZ AR Y FOWET AT LOYGEIZ L DHBR

O HEeRy N2BETHEOO " EOa I 2= —3 g ik
HErRy b (J-12) 1%, BINSHBERSEZ T L CHIET 2 2 &N TE 5, i
ST, BEENEEE L= 51T, b ) —HOMEMIRICE ) Bix THEMATAZ LR T
%o

© (E£rRy MIEERBE#SZ BN

MRk R > AR ERGEIE, BRK 18 BOH Ry NEEHTE 5720,

ERBEELZLVESETITIZ LN TED, F U2, EHPHaR > 2B TY
Beha. BGICRE SN Tl Ry MCABRICBEENER D,
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4 FLD

TRGREEZIEEN Ry b EO~ =27 b—2 B EREIC OV T, Yi%~=27L
—Z ERRT RN Ry b (BH) (ST 2R EESHREZ I 2% B 2%GT L, 1E¥EM
BARy N (BHEJ6 KOJ-T) ICFEELE, ZHUICKVEER Ry b (BH#) OREESOILE
LR OERR P ke ARy MERRFO Pk Ry s o—Jebni M b i,

Flo, B EREOBE R OMEE 21TV, TO L TERBENHERTE, T80T
JYARA Y MO ET 7B ARA > M HENERT 00 2 00% L T, M EorEi e E
ELT, €L THUEAEEMN AR v PRI & RIFHERT 2 Et 2170, HEMeR Y b
(J-12) IZRE Lz, ZhIC kY J-12 OBRERES ORI R RIS OB # X ST,

S, RN DR NBREFEEARFHSTE L), ZZTHELLeR Yy FE2 VT,
PRI HF I O LR B BT T DAl 2 42 TETH D,

275 3K

[1] MEEEEENBE R ' v ¥ —, 2017 EFE WERRHEIFE R v % —4FH, JAEA-Review
2018-029, 2019, p.31-p.38.

(2] TH &I, Wil B, K REZ, B B, BRI E FREEA OB PN 25 L R BB K
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AETZLICES AL BT, £, vRy hOABRZ FHNT TV 2 FEAEE oAaH
7y Fo@mBMAR, BEREBK, FEFRBRICE2E LT, NARREC OB TOAL
EIZBT HHMET — A RINRCRERF O F 222 &, fRETELEZHR L BT £,
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ik A

HER ke AR Y~ OFRE

DRATCAERELT T R S TR E A DR A D MR Pk AN > A& 1 B Lz, BAR
BT, TIROEEBR FTRBEH R Y S EZA L, WA ETA T 2 Bk 4% n Ry b
BHE L, ZRHEETE XL I9HR L, 22 TR, ToMEZRET D,

1. WEASEER
KFn~ 2 TEMASHR o hElame Ry b moogle evo  (FHX4 5 H])
A. Kik:1H
O HBEHIAZ1H
ACPRLEF A 5 40 FELL B A RREhEIPE 5 200 FELL B, SRR A — 45 30 f5LL L
@ B#HHIAZ 16
AKFAREF A 5 100 FELL L
@ i
2F : 300mm LA T
2F : 500 mPA T
HiBE S 0 300 mPh
@ PERe
10cm D EZE3R Vi 2
FEH T : 4kg
o #BEHPC: 16
N ERa L hr—F 1 fE
= B r—=2:1%
FER 1B
~ Ny TU—1 2K

2. AR kR
Buffalo # AirStationPro WAPM-1266WDPR (A 2.1.2)

3. MEMBE PR AR
LA REDEST O ETFHERE 2D T, 2.0 TR HARE 2 530 L7z,
ZLTLAN 7 =7 MR Y| S e 1A AEOBIMBEM HIER a7 & L LTz,

ek L7 B Pk o AR > b OSMBIEE % Figure A 12787,
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Figure A Photo of the purchased wireless relay robot
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f+ok B
AR 2 R v R OB LAN (B84 5548

A 311 @ 7 A 2 2SR (2 ) OREMAEIZIN T, ATl 7 o
Ji < BEEE O MBI A LISMT, R LAN L~V K ONEEHE  (Mbps : Megabit Per Second) Off
WHE BT 72, 22TV IR LAN L-UL L3, 5 BIRE 2 Bk LAY 72 0 o =%
NEX—HEERINDILDOTHL, UEEOEELZNHOY 7 b7 =7 ZHWT, A0 dBm H{r

(ImW=0dBm & U CRIfR%Z ®%FE) CTHEAEM PCIRR LT\ 5, #&BR E Y4555 ME23-40dBm
(=-0.0001mW) LIF (BUEOHERHEA 40 L 1) & o7c86, vRy Me@ETE R DA
REMERNE E D LR LT D,

T, IERREE (2 HETE) A W IERR LAN LU K ONEE I ORI IS W TS

5o

R LAN LU A ik
1. fBEsE
E¥ERAr Ry b EHEHARR Y MZOWT, EREIEL TWAHR, 74—/ REDRPIIZELY
HIREFRIFEN T 5, 207, BB CHER LAN LANAZRET 2281280, FrR
> O LAN LV ORAHHET 2 & &bl ZORRICESEIUETEHHO0H D0
T2, o, AROERPHEORBELITEORFNIET 52 L &7 5,

2. N

EREBEIEL TWDEr ARy ME, 24GHz #2HEHLCWD, 208 BE LT, ERHom
TR ARETHENRLT N LAY v "R3B D, Ll 2.4GHz i%. Bluetooth {f#Ha<CmFE
T Ly VMO O BRIAT 28 E LTHER STV,

NARRECFHERBRAN & AR IC SO EERR T 7 ARA » M XD HEERAEH LT 5, 54FT
NARRECFHBIHN Tr AR v hOMBENBRYIN D FLNHEL TE Y AEIOFHE CTIXAEER IR
D, BERT 7B ARA N EAEIE SR TR A RS 5, £, A U4 CER T
JRARA L AL TWD & & DRI E i 5 2 & TEORBELZHRHE LT,

(1) PWEHIE
A . WEHEHA
O  HEfegEE CIF 22— L), ) O PC TEREINDHER LAN LV ORER~
2B —D PC IZFERENLuRy MEEY 7 b =7 EOEERR LAN L~LOT7 —4 ZffE
ERAE
MR LAN LUL3 40 BRED T LKL Roofh, vAhy hEDBERAERD D
EbbH0, T eR Y MIEIETHZ EbHoT,

»}
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© PC TH/RT 2185 HE O

<~ A% —@®PCIZ ITCP Monitor Plus] ¢ W5 V7 b =T %A A b—/L L CEEE
JE 2 e %,

EEROZE LNV EZRET D, FE LTI A Z—=nb Ry b ~O@EREN
GFINHN, BERELTORWED, RRENHEFE LV E/NI N, ZEL-UVE, =
Ry MPbOEREZETL2HOTHY | ZELVNANMELS 2D EuRy M EOBENR
AlEeD . mARy MIEIRET S,

® PC (2T 2.4GHz/5GHz D HEAREI KRB DOHETR

Frizl2 ¥l L7=PCIZ linSSIDer Home| &9 Y7 MU =T %A A h—/L L THEEHR

ERIREZ R T 5,

=8NS L5 tab STANEN ﬂﬁODﬁﬁ’ﬁLANI//\“/I/&U“@ﬁH?V VRIVBHERTE D, 1R
v FEFRICTF v R DB CHEA SN G, THBICE aRy RMEIET 50

REERH 5,

@ PCIlzTilfEdlEE (BKfE) OfERd
-\ Z %M L7-PCIZ TRaspberry Pi] WO U Y7 h T =T %A A h—/L L CHfEH
B (KE) ZiEdd 2,
FROOBEHREIL, BEHLTWLBERETH LD, BH KNS REHILVA, @
B (RXE) 1%, THWRERN RN 2256, TORETHEEHRE (HBKAMH) 2
b U CIEREREENER T X 5, FRlC~v A X — LRy MNAOERHZ BT, @EHEEIC
RN D DIEDERTE 5,
WEHE (KE) X, ZEHELEEHENR S D, fIEE. 2Ry b OEGCEE
BaaRy EhbELNTS DD THY, BHEIL, ~AFZ—nbuRy MNIEIHES
EEDLLDOTH D,
o, R LAN L~V I E #E

Y AZ—IE, KO ¥ v F—(HIICREL, Ay FZEMANS 53m #fE L Thim
IR LAN LV ELZHES D, £72, NS 27.9m BE)IL, £ O%EMRIC 33m #:
ELT bm I & FERICHET 5, (Bl 27.9m 2555 (0Om) &%, )

N AR SEE B
O NARRECHD#E# LAN DY)k
NARRECCHEH L TW AR LAN 1, LITOEEBY THD,
(1) KT = & — R
(2) 7 A ~Fxv b
()R >~ b T — 7 H O R
BRI O FREREICHKE I N TVWDF A MRy NERT 7 & 2K A > MNP
X, TRTUIW L CF — & DR EIT o 712,
(=) Fht H
Wk 80 4F 12 H 3 H 10 Ff~16 KFE T
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(R) A G ARy b

J-5. J-6, J-11, JT-23 D45
@ NARRECH DM LAN ows (i) K&

NARRECTHEH L TV 4 fEfE LAN Z @& OHRETT — % DR AT > 72,

(1) FEhi A
¥R 30 £ 12 A 5 H

(m)FEFGEE Ry b
J-6, J-11, JT-23 D37

_20_



JAEA-Technology 2020-006

=, BERROMAAR
EEAOLy b fEEROR Y %
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[7Ea]
O vRAZ—LI1NOEHEIRAICKEL D2 EIZLY, J-11OBEHE (max) |
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