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Automatic Control System for Unloader Operation
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Synopsis :

A newly developed automatic control system has proved successful in the operation of
the rope-trolley 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 attained 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 operation rate
originally planned has been smoothly maintained to date, and the system 1is
contributing to substantial improvement in raw materials unloading operations at the
wharf by reducing operators’ work load, removing the attention paid to individual skill

differences, and preventing excess bucket loadings.
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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

ET5,
(3) GB it oBERYEiLT5»0RLREERT F2ET 5.
tichb, 2TROBHEELTEL TS, BN IEO0AT
HELAEE L, F2rv— Rt o CERBO S EERELS
HIEABREWEGCHBDEE YA 7 sHMBOEATH E L,

2.2 AT LSRR

Fig. 2 v 2 7 affipi%md. &, 7He 41V AZ Lk
— V¥, BEREEOGHEMIE 4 17 5 PLC (Programmable Logic Con-
troller: EiEAE 13LW, MFERERY S0ms), WMERERM (Fifies,
HERERRR, 224 B0H) OF - s 0BYT57 v e — FEEE
ByAFAZLOBELTGE,

3 HEELROEELW

3.1 ZSTINE o FORNLES HIR

HEEROPR LT CB ofkh L obiiz, HEsiEERcL
STers At LA L L CHBL, WMREELRRTE
o, BMOWTLELT OESEBFRCET SRR LHHIEL T8

JIME RIS Vol. 22 No. 1 1990 _

E L,

GB TR %25 A RO BRI OB LN ET o T L R
T2

L EhbSHHEARORE
EHrv—vimRohbBBAe . 7 2BRVCARHAOEREDH
Rk, KIA2L7 40—V, 78 7o /5 aflfin =ity
Fhohb, 74— Fty 7EIHOARTROERCHL AN DIENTA
BHA, 7rye—FTRERTHLH LD, KERLE- TR
75 s HHOER CHHMMRN OB I MELER Lo LT, Hh
B v — S AEASERMHEATEL 7 = 75 2R R
ALtz

L2 FassSadEOERM

Fig. 307 v— vBiZE kT, (1) EOMEHRE T
T509,

0":—1-(5:—25.9'—96‘) ................................................ (1)

FTighh, 7o 7 AfEEERTIEE o« 2y s sk
TRAA O Ll 5. (1) KA REHER HE O FEE R

j:&::ldt ............................................................ (2)
Fo GHmBAE
L FOHATER

TSI 3 -3 i

L DRI E a 0P 5 — it Fig. 4 R 2 fi50 Bang
-Bang BIOUEAx - v 2B L EN—BINICH ST uvBY,
Fig. 4 i\ T, #4 7 Ltk HETBRIEHATRToRAY
k&b 8 -y, 847 23BARTEEIERSCREORLY
B2 —rThd, ABEETIR2 A 722 BA L. OB
TR 2 — v, [=0 COEIORBIES & L AL Fig.
5 R,

Do, RhOMETEC oG TERT 2. (S0 L LT (1) R

i Trolley speed
: Trolley acceleration
' 1 : Hoisting weight
: Vertical position of
hoisting baggage
¢ : Horizontal position of
hoisting baggage
I“ x 8 : Swing angle of hoisting
g baggage
r Acceleration of gravity

e Trolley
i . v T": Tension of rope
- d: Trolley position
12
a

.
=~
I -

&

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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fnsuriqg of mit sensor Automatic Manual
raversing o i i
safety zone R & @ PLC function peration operation
i N Position, speed .
ks Lot Data set © Cycle time () | 64.6 61.6
g,fo ?ifril;:‘natmn PLG count Grabbing volume*!
swing 1 Average (tfonce) 19.7 18.6
Ensuring i N OF Data set Over rate (%) 22.7 27.8
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

(2) FHEL, HE LS SOFEHLE-e - FEBAE
(3) B MEEBEOT v r - LHAOHAER, GB fhr
BT DR oo AR — g

AEEE Y RT T2 o0 oReBE=RTE I, hodss
I, FFBEELTAR v — 2 AR ETS, FOREF— X1
o2 PLC it ifeRTT5 & L bz, GB Ot - HED+ 7
v ¥V 7RONEOEBEHERXT I EFFEL E - T 5,

Wdo b 7 & v 7B L 2R HESR (HErT
A, BhEBOBREMIA S v—2 23, LoTiHL 0
BEFIEAMEE b BB EEOEE AT » 7 (Fig. 1 DBRF No.
D-@oBTds, O\, ZeRltogthd@EmmREL T
i3, BATy TG LECHEYELTv-5,

i, BAFOLEEREOLD, ABEESRRV-T b FRRIF
ADTESEEROHEBRK S LTS,

Thkbt, PLC 27, ~~FEARKE L WA R v-20=%E
AR Y » TEEDOTERBEXEDL Z L AEAERL L T35,
THODEEMNEYERTLI LI LD, I £4RIUEAHR
TDAF v AORNE AT LAOBHEYE - -,

5 AR

HEREEOEML LI LESA L BRI 02 RS iodinsE
% Tablel iind. Y1 2481 2 ETOBRIZSLOD,
ShAEOHBERRFEER L MR LR AERE2TRL T

* Target 20 tfonce

b, BREERCOVTLENE L B DEREHE L T5,

6 % §

ABEEMEHEEDr -~ 7 tr IR Tvyr—4a (1500t/h) =
HEEEH A AT o2 BR L, RALCES L, £vAF 41
737535 5+ (GB) olphi»3E, GBoB S Lo
Eton2BHHo=XEEZRR» SR I TR, £24TEOH
BEES IUBANEHEEYTEL L, EBEE0ERSIHR L
LTHRDOHEE X D1,

(1) GB oEhk»H#, BEHERRYERLLLE 7S
LAHECHEE L, ERERVERLBHUORTLERTORS
e LChEENEDHETETEES L, IBHIE £50cm LA
WORBEYER LT, ¥, HiTOMBEMMTEEcL £10
cm AT ORI,

(2) GB o@EEfi, EHRILEH L ETEE 2 - v ol
AELFCTIDERL, + v — 2 LRSOERELBI,
(3) EfoRZ&EENL, GB ok (yrxv ) Briife
~7ORYHLETHAL, BECERTRLSEOONAE S
ThHe ShiZlk-T, BFELONZEDAF Y FERB IV

TP OnLBOWENTEE p o0,

B, FiOoBRE LAHBEERY#RL, A v—-2HEf
HOBER, HEREOCEAZREN BNEMWEONRIFEEREC
BELTLD, S, o7 ve —F£H5 MR 7 V- v ~O8
R ans,

¥ E X W

1) HAR—: HEOUN, 23 (1971) 1, 40

2) HEEKE, ARBR: (77737 b7 v e — FOERLEDEHE
), ZIITH, 37 (1973), 148

3 EWME-, O RE: (X2 v — vREERER O Mo,
PR A R R, (1981)

4)  FFEAR, FNE—: [RIrZv—volgh ko), SXEER
Hidg, 31 (1983), 7

5 JIGBER(HE) 0 FriE 62-22017

6) JINESLEE(HE) . HAM  62-47791

Ty JlNBEE(BR) : ¥R 59-39016

- JiM R PERE3R Vol. 22 Ne. 1 1990



	★j22-001-005
	j22-001-005

