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Rationalization of Cargo Operation by Continuous Ship Unloader
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Synopsis:

At the raw material whar{ of Kawasaki Steel’s Mizushima Works, a continuous ship unloader has been installed, which
has the largest capability in the world and is designed to unload both iron ore and coal. This unloader has an advanced
control system of high unloading efficiency, for which, control of various combined motions, stable digging, constant
feceding and other automatic operations were developed and applied. The facility has maintained originally planned
unloading efficiency and contributed to the quickest unloading of raw materials.
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Fig. 1

Unloader structure and motion

Table 1 Concept of introduction for continuous ship unloader

Concept Contents
Capacity * QOre : 3300t/h
(Maximum econo- |* Coal ; 2200t/h
mic gains) | Chain speed Max. 90 m/min {Coal}
High efficiency l' Control of combined motions

i‘ Water jetl nozzle (20.6 MPa)

. (_onstdnl fudmg Accuracy 3%

Corrugd({,d sidewall bell
(For sinter, slurry ore)
* Countermcasure for sticking ore and spillage

Cope with different
ore

One-man operation | 1TV camera
* Sensing

{Bulk hcad, Shoulder, Surface of material)
* Automatic operation {T'eaching and playback)

Others * [nverter drive of bucket elevator
{Low running costs)

|+ Monitoring oscillation of bearing
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Fig. 2 Flow diagram of continuous ship unloader

Table 2 Main speuﬁ(_all()ns of continuous ship unloader

Ldpdc 1ly

W T Ore : 3300
Coal : 2200

Vessel size DOWT} 30000-220 000
Traveling (m/min) max. 20 (VVVF)
BE Slewing  (rpm) max. L5 (VVVF)
Bucket speed (m/min) max. 90 (VVVI)
Boom conveyor speed (m/min) 21(]/140 (Coal/Ore)
Vertical conveyor speed  (m/min) 65/110 (Coal/ Ore)

VVVE: Variable vultdge and variable frequency
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