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Automatic Control System for Unloader Operation
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Synopsis:

A newly developed automatic contro} system has proved success-
ful in the operation of the rope-trofley unloader at the Mizushima
raw materials wharf, The system has solved the three basic and
inherent technical problems of grab-bucket control in respect of
sway-prevention, soft-landing, and accurate grabbing, and has attain-
ed high levels of functional accuracy and efficiency as originally
aimed. Designed with ample attention paid to the safety and ease
of operation, the system provides operators with a minimum degree
of difference from the conventional operation.

Automatic operatien rate originally planned has been smoothly
maintained to date, and the system is contributing to substantial
improvemnent in taw materials unloading operations at the wharf by
reducing operators’ work load, removing the attention paid to indi-

vidual skill differences, and preventing excess bucket loadings.
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Fig. 2 Control system configuration
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Fig. 3 Crane model
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Fig. 6 Example of simulation of swing prevention
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Table 1 Operation results of rope-trolley unloader at Mizu-
shima raw material wharf
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hatch shape @ E;ne.rgency stop
fnsuriqg of mit sensor Automatic Manual
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safety zone R & @ PLC function peration operation
i N Position, speed .
ks Lot Data set © Cycle time () | 64.6 61.6
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swing 1 Average (tfonce) 19.7 18.6
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S ata se .
gifss::iectey ; Heopper TESK Deviation a (t) 4.1 i 6.2
@m distance | Data set alarm Availability (%) 64.0 | 36.0
between quay wall and ship

Fig. 10 Safety measures ((T)~®) for unloading operation
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