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Synopsis :

An automatic remote operational system of stackers and reclaimers for iron ores and coal
was developed to improve working environment and save man-power at the West Plant
of Chiba Works, Kawasaki Steel Corporation. Since 1978, a reclaimer landing and bench
changing operation has been conducted at Chiba Works through the ITV remote control
system. In addition to this, an automatic landing and bench changing system has been
successfully developed in May 1984 and put into a practical usage for the first time in
Japan. The system comprises a microcomputer and traveling laser sensors. An anti-
collision system 1is also installed and is composed of several collision detecting sensors.
By development of the complete automatic landing system, it has been confirmed that a
better operation efficiency, improved working environment, a better total yard
controlling operation and an efficient quality control of raw materials at the yard are

obtainable.
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Synopsis:

An automatic remote operational system of stackers and reclaimers for iron
ores and coal was developed to improve working environment and save man-power
at the West Plant of Chiba Works, Kawasaki Steel Corporation. Since 1978, a
reclaimer landing and bench changing operation has been conducted at Chiba
Works through the ITV remote control system. In addition to this, an auto-
matic landing and bench changing system has been successfully developed in
May 1984 and put into a practical usage for the first time in Japan. The system
comprises a microcomputer and travelling laser sensors.  An anti-collision system
By de-
velopment of the complete automatic landing system, it has been confirmed that
a better operation efficiency, improved working environment, a better total yard
controlling operation and an efficient quality control of raw materials at the yard

are obtainable.

is also installed and is composed of several collision detecting sensors.
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Table 1 Point and merits of automation

Development . . .
Lterns Points of automation Merits
o Multilayer stacking opera- | o Labor saving
tion
o Less segrega-
o Constant point single layer | tion of grain
) stacking operation sizes through
Automatic a Variable point single layer multilayer
operation of ki . stacking
starker stacking operation

o Re-stacking to any specified
position is performed auto-
matically

o Yard efficiency

is equall to
that of the
manual opera-
tion

Remote opera-
tion of re-
claimer

o Automatic constant reclaim-
Ing operation

 Automatic traveling opera-
tion

s Remate operation of landing
and bench changing by ITV

o Constant  re-
claiming

o Inprovement
of working
condition and
labor saving

o Smooth bench
level

Anti-collision
system

e Arithmetic collision avoid-
ance system

o Micro-wave collision avoid-
ance system for two ma-
chines on the same rails

o Level-sensor for collision
avoidance hbetween equip-
ment and materials heap

o Laser collision avoidance
system between neighbor-
ing machins

o Accident pre-
vention

Slipringless sig-
nal transmit-
ter system by
optical fiber

o Slipringless signal transmit-
ter system by opticalfiber

o Integrated
control and
saving the
control cuble
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Fig. 2 Operation ratio of stackers {Apr. ~Sept. 1984)
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Fig. 3 Operation ratio of reclaimers (Apr. ~Sept. 1984)
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Fig. & Composition of auto-landing system

Table 2 Specification of the automatic control device

Equipment Specification

Tyvpe : Search eye MT-100

Semi-conductor laser sensor
Laser sensor

Distance range 0~50m

Precision : +1m

Type : Memocon sc584-302
Main controller | Memory capacity: 16 kW

1O unit inputfoutput 4096/4096 max.
) Control unit NEC PC8801
Recording | ¥ v plotter SR-6602-6PCN
apparatus
Printer FP-80

Desk for aute. | Position display : Digital indicator

landing Control display @ Signal lamp

@Sensor for landing
@Sensor for change of the bench
_ (DSensor for safety

L
!rﬁ‘rﬂ‘ri ﬁrlﬁ [o]

Fig. 6 Arrangement cof sensors
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Fig. 7 Auto-landing flow of reclaimer
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Fig. 11 Automatic changing procedure of bench
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Fig. 14 Comparison of reclaiming time
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