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Disaster Prevention Robot at Petroteum Production Faacilities
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Fig, 1 Flow Diagrm of Preventing Disaster and
Operations to be Robotized

Discovery l

Confirmation of situation

Fire

Confirmation of situation

Search of leakage poini_ S&auh.&L;i{_e_csutgtraud_
ni _mon
ituatio njst of firing and leakage

§uumga_{nmu_§nu_
and/or mis

1

!
| Ignition l l Report
' Judging of cituation I

" Operations
Nozzle operation of {ire
extinguisher

Judging of situation

Operations

Yalve handling lo suspend
u

leakage poinl_and

feduce oressure

Nozzle holding ol Lirg.
0s¢ 10 _¢Q0 apparatys
around_fire

Yalve handlipg lo suspend

supply_of_substances lo
lcakage_poinl_and/or_
reduce pressure

Sealjng of lcakage point
Shut down of plant

Secaling of leakage point

Nole) Under!lined operations Shut down of plant

shatl be robotized.

Large scale operation for
fire extinguishment in
flame. smoke and/or misl.

2918 JER T ol FHAln e 74 7|18}
=B BARETE 12 #HEAYE £
o ZREHNYE FET AR, 2 ZREV} 5
slodof & H#lS EEMoZ JEIY. E1E
719 AgS JyPuo gAY, AL E
AxPg Fuz AR 3Arh

282 B 2RE /Y-S velizn Jdrh
Al A<=l Support Vehicles} 2 HEZ FAAL}

Ak SBGE 551 HGES B10%) 191% 18 79



HEERR e e

Table 1. Environmenta! Condition of Disaster Preventing

Robots
Temperature/Exposure 100°C x 30rmun. and 800°C X 3min.
duration o o
Radiation o o Max. 20.000Kcal/m'h.
Ave. 800Kcal/m'h
Humudity ’ Max. 95% RH o
Atmosphere fPoisonous gas. ﬂamméble and

explosive gas, corrosive gas,
smoke, flame, mist of various

substances

Fig. 2 Image of Disaster Preventing Robot
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Table 2 Outline of Specifications and Functions of the Robot

T

Dimensions :
Width 850mm
Height 1.000 - 1,750mm (variable)
 Length 1700w R
Weight Approx. 600kg (total)
Mom'téﬁhg Search for 1eakage point -
functions : Search for fire points
Environment monitoring
S Operation monitoring. etc.
Operating ) VExtinguishh)ent of fire o
functions : Operation fo valves
] vEfnergenf_:y repair work, etc.
Control Remote control by master —slave
functions : | Automatic contral of fixed operations
o Automatic tool changing, etc.
Equipment Stereoscopic color visual sensors
mounted : Thermal image sensor
Small size ITY
Valve operators
Fire extinguish_ers. ee.

{Main component equipment under development)

Manipulators :
Number 2 manipulators
Type Vertical articulated type of

6 degrees of freedom
Length Approx. 3,000mm
B Reaction_ . 30 Kgf, 15 Kg~-m

Mobile
Number 6 legs
Type Ambulation wheel arive hybrid type
Speed Max. 10km/h

Stride —over | Approx. 500mm in height
Approx. 450mn in width

Laser sensor :
Number 1 set(on telescopic arm)
Type Scanning CO, laser radar
- Range 3~30m
Ultrasonic
Sensor
Number 2 sets (on front of robot and on manipulator)
Type Electronic scanning pulse echo
Range 0.1-20m
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Fig. 3 Conceptural View of Cooling System by (
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Fig 4 Heating Test Result by Gas Burner
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Fig. 5 Configuration of Actuator
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Fig.7 View of Motive Mechanism
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Fig 8 Hardware Configuration of Motive —mechanism
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Fig. 9 Mid-range Visual Laser Sensor
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Fig, 10 Visual Laser Image under Smoke Condition Fig, 12 Characteristics of Supersonic—array Sector
Scanning

(a) Visible-light transmission: 100%
(b) Equivalent to 0.1% visible-light transmission
(¢) Equivalent to 0.001% visible-light transmission DIRECTIONAL CHARACTERISTICS
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