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Design and Produce Two Sets of Multi-joint Manipulator (for Opening a Door)

against Nuclear Disaster and a Crawler Robot for Opening and Closing Manual Valves
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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 Japan Atomic Energy Agency (JAEA) in full-scale operation starts on the 1st of April,
2020.

The section needs to develop equipment for JAEA nuclear emergency. Because of dealing
the full-scale operation, the section designed and produced two sets of Multi-joint Manipulator
or (for Opening Doors) against Nuclear Disaster in order to put them on two crawler robots in

2018 fiscal year.

And the section also designed and produced a Crawler Robot for Opening and Closing
Manual Valves in 2019 fiscal year.

This report shows two sets of Multi-Joint Manipulator (for Opening Doors) and a Crawler
Robot for Opening and Closing Manual Valves designed and produced by Maintenance and
Operation Section for Remote Control Equipment in 2018 and 2019 fiscal year.

Keywords: Remote Control Technology, Multi-joint Manipulator, Crawler Robot, 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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Table 2.1 J-6&J-7 Main Specifications

Name Crawler-type Mobile Robots for Tasks
J-6&dJ-7
Crawler Main Crawler
Weight About 360 kg
Movable Loads Max. 300 kg
Uphill Ability Can Get over Gentle Steps (about 16 cm) *
Turn Pivotal Break Turns, Extra-Pivotal Turns
Turning Radius 160 cm
Operating Time 1 hour
Thermometer Not Mounted
Cameras Front, Rear
Others Built-in the Center Bending Mechanism

*

By using the center bending mechanism
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Figure 2.1.2 Three-view of J-6 or J-7 Drawn by TOPY INDASTRIES, LIMITED
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Figure 2.2.1 An Image of a Gripper Mounted on the Multi-Joint Manipulator



JAEA-Technology 2020-007

2.2.3 ABRA

2.2.2 EHIKRIC K S & | HPAKESEA~=o27 1 —% (BERMAMA) 28ELL, Yk~
a7 L—X OEREMAEXE % Figure 2.2.2 [T/R7, 2B YLK TR, £ MmOFEMNT, &3
FOBLE LY AR FTRERIFH O AR LTV D,

L, I : 1 ! 1 ‘ ' s I s
RaE
e ' T | 5% [me [nen
i 1561 4 (I CETEa Jiroo] v Jizoo
t lyow- 180 | 1 |n.m0
TELT om | 1 [om
» IKNECD s | 1 |ies |,
| § ki 165 1 fnes |
3 mELAN 3.00 1 1o
¥ —i ushh s 3 -‘ﬂ_|2 1 0. 12
| g |mEn A D 210 6 |e.co |
=1 | & |ieomm 1 005 | 2 [am [—
w_ |ms 015 | & Jo.w0
T IERI
e _|§ 08" 3b3308-3 moa| 1 (100
= 1 (NiFiRE .30 1030
T ss | 1 [sse i
B 15 _jre ned | o0 o4
| SHREE (el 120,24
1

4 (mm)

; | - SSSEMETIEn - N
; G| Wrrnengguryy
L | mm
i 2 S T I N W S PR RN i i L l '

Figure 2.2.2 The Multi-Joint Manipulator (for Opening Doors) against Nuclear Disaster
Drawn by LATEST SYSTEM

A SR EGH~ =27 L—% (FEBEA) OBitid 4 NARREC [CB W THEi L, 2.2.2
AR AR 95 2 & AR LT,

W ORI DM, SHERESOI1ZH), MBS 65 2 &, USB I A T8
TEHDHZERORPAN 2 BHHESNL TV Z X RCHHIBE TR LI~ =27 L —Z D)
TEOVEREZ HERR L 7=,

2.2.4 EFEETX HAR (EEFER)
JRF IR EREH~ =27 L—% (BB X, RIRIZ =Y Frarva—2— (LT,
PCJ &\ 9) AL, =MREEIEM PC & #E# LAN J@E I K v 85k L, =RREEIEM PC 12
BWTEHRRIETE 2D TH D,

ERERECX 5 EE/aFIH % Table 2.2 [Z/R 7,



JAEA-Technology 2020-007

Table 2.2 Remote Controllable Items (Main Items) of the Multi-Joint Manipulator

(for Opening Doors) against Nuclear Disaster

Item Specification
Wireless Communication On / Off
LED Lighting System On / Off
Manipulator Arm Moving Speed High / Middle / Low (Selectable)
Cameras Monitoring Camera Selection
Photos Still Image Recording (BMP)
Video Monitoring Camera Image Recording (MP4)
Emergency Stop Stop / Restart
Alarm Release Releasing Alarms
PC Restart Restarting the Computer for Control
Axes Operation Controlling with Axes Operation Mode
Prevailing the Leading Edge Controlling with Prevailing the Leading Edge
Operation Operation Mode
Hand Torque Big / Middle / Small (Selectable)
Hand Open / Close / Keep (Selectable)

Controlling the Wrist Rolling Axis
with Axes Operation Mode

Wrist Turn

Controlling the Wrist Vertical Axis

Wrist Up & Down ' )
with Axes Operation Mode

Controlling the Forearm Rolling Axis
with Axes Operation Mode

Forearm Turn

Controlling the Forearm Vertical Axis

Forearm Up & Down ] ]
with Axes Operation Mode

Controlling the Upper Arm Rolling Axis

Upper Arm Turn
with Axes Operation Mode

Controlling the Upper Arm Vertical Axis

Upper Arm Up & Down ) .
with Axes Operation Mode

J-6 KO J-7 [T LR DR+ N KESIEH~ =27 L—% (BERAR) OBl5EE%
Figure 2.2.3 (2, #E[FEEAEH PC OG- E % Figure 2.2.4 (237,
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Figure 2.2.4 The Computer for Controlling the Multi-Joint Manipulator
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Figure 3.1 An Image of a Robot for Opening and Closing Manual Valves
with a Faraway PC for Controlling the Robot
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Table 3.1 Remote Controllable Items(Main Items)of the Robot
for Opening and Closing Manual Valves

Item

Specification

Communication

Wireless / Wired

Operation Part

Arm / Crawler

Operation Mode Stand-by / Running
LED Lighting System On / Off
Arm Moving Speed High / Middle / Low (Selectable)
Arm Turn Right / Left
Arm Extension Foreword / Backward
Arm Elevation Up / Down
Gripper Turn Right / Left
Gripper Operation Open / Close

Cameras Monitoring Camera Selection
Photos Still Image Recording
Video Monitoring Camera Image Recording
Emergency Stop Stop / Restart
Alarm Release Releasing Alarms

Crawler Direction

Foreword / Backward

Crawler Speed

High / Middle / Low (Selectable)

Flipper Angle

Foreword / Backward

Flipper Speed

High / Middle / Low (Selectable)

Supersonic Sensor

Alarm Distance Setting
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Figure 3.4.2 The PC for Controlling the Robot for Opening and Closing Manual Valves
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Figure A An Image of Converting Single Battery into Double Battery on the Robot
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Figure B The Double Battery on the Robot
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