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<Abstract>

In the port, it is a reduction of cost to load or unload many containers quickly.
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To do so, we should predict the performance of crane. Therefore, if we could
simulate a crane operation and estimate the performance by the computer system,
we can obtain a benefit of cost.

In this study, we developed an operation simulator system of the 3-Trolley
Portainer Crane which is designed for more efficeincy. Conceptually, the 3-Trolley
Portainer Crane is operated concurrently by 3 trolleys, so it is faster than 1-
Trolley Portainer Crane. We proved that through the simulation.

It will be useful to manufactrue 3-Trolley Portainer Crane with many results
from this software system. Also, the problem that must be calculated in parallel
is solved by a single calculation method which we developed.
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[Z23 1] Single Trolley Portainer Crane System

(28 2] 3-Trolley Portainer Crane Simulator System
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[Loading patholA¢] ¥4 Hol]

d - ¥4 Hoist7} TopolA &&¢3te], &9 Helo FAE E3 thA Topol Eof
LY Y A7k

f - trolley7} tAAE| Yo &M, FHA hoist olefol FHAlste £7+2e WA hoist
7} slowdownl2.2 ujeio}r ZHolu] YAE trolleydlA A3LL thA] topZ7bA| hoisting
sted Y AT

Dfln] - A hoist’t n¥A Aelolul HAE JHAME topolH FASHe A7

aln] - 3HA hoist7} topolARE &WalA, n#Hs Aol WA XS Folr}A
Welg i, tHA topell Eote &=t Auls AL

e = Trolley7} A4AAHE] o2 Eolokr, RHA Hoisto ofelolA HAets $7HEE
HEAA hoist’t slowdownl & UM He o] HAE Trolley2HE HAguly tha
topZtA] hoisting3h=d] Heles A7k

Deln] - 35 hoist’} n¥HA ZEloly] HAE W] &l ¥ AEZ topolH AHA|sts
A7t

csln] - TrolleyZt A hoist®] oleiol A n¥HA Moy AL 717 Az 293
FHAE g Helduiztal Hele A7k

cln] - Trolley?} n¥HA ol BAE 2T FHA hoiste FAAZE Woluys &
78 AHA hoist? designated pointZhA] 7he=d dele A7k

cc2[n} - Trolley’} n¥ix] e ol HAE 27 AMHA hoistd] designated pointH
B 5 A& vl UM hoistd oleiztAl Sol7kM A st Hels Az

cclin] - Trolley7} n¥HA Helol] BAE 7y AWHA hoisto] designated point¥
B Z&dte] AAANAM AR Fels Az

hln] - TrolleyZ} n'8¥ Elo]] HAE 71X FeiZ LA UM hoist7}
topel &3V E vieln s At

xc - Trolley7} Helolv] HAE 717 Az bHA=olA At Yokt AW
hoist7} topdl =@ &u &WalA, AHA hoisto] ollolA HAIgwizl=] AY 27k

ccln] - Trolley7} n¥A o] HAE ¥ HHA hoist?] designated pointH-E
HAAA hoiste] oleiztA] sHad Hele AL

( ce2[n] & (cclln] + hin] + xc)¢] & 7F2h).
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3t AR E Hejdul 7tA]Q] AL

bln] - Trolley”} n¥H e o|u] YA A3ty Eol7tes =5 HHA hoisto ¢F
AAZE HolvtE ¢788 FHA hoiste] designated point7hA] 7teul Al A7)

bb2[n] - Trolley’} n¥#A Ayelu] MAE My Eoble E%0), A hoistd)
designated point¥ ¥ FHHA hoiste] ofefell Eoi7IH HAlsl=u] HW Azt

bbl[n] - Trolley’} n¥# HEov] RAE Hestr Eol7le =5, FHA hoistd)
designated point® ¥ $EX& Z4aAA A=A HAstE=d Hale Az

gln+l] - Trolley7} n+1¥5] o) HAE W] 3 A= WA FHA hoist
7} topol E€371E itieln] sk Az

[2¥ 4] Loading patholA 2] W4 2)(continued)
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xb - Trolley’} ¥l A& A A7 dlolM FAstx Ahrt FHA hoist?} topdll &
R RE 2sA FHA hoiste] ofefol M FAGujrka] Y Ajzh
bbln] - Trolley7} n'i® Heoju] ¥rAE Wity Eolvte Fol FHA hoiste
designated point% & FH® hoiste] oldlzkx] sl=dl HA3 AZL
(bb2[n] & (bblln] + glntl] + xb)& & 7HATH)

[21% 4] Loading patholA ¢ M4 42l (continued)

2.4 Crane A7t A &3elE AR grelEE RoFn, unloading
path%® ©]9} fFAFsitt,
[1¥ 5]+ loading pathAlg] XAz

Df[1] = xb, S = 0, h{1l] = 0;
ccll]l = hl1] + cc2[1], Dell]l = d+xb+f+es[l]+clll+cc2ll];
for(n = 2; n <= N; n++){
bflag = (d < (e[n-114+celn-11+e+bsln-11+bln-11)) ? 0:1;
gln] = (bflag == 0) ? 0 :
(d - (c[n-11+celn-11+e+bsin-11+bln-1]+bb1l[n-11));
if(glnl < 0) gln] = 0;
bbln-11 = (bflag == 0) ? bb2{n-11 : (bblln-1]1 + glnl + xb);
Dfln] = abs(d - (cIn-11+ccln-11+e+bs[n-11+bln-11+bbln-11));
S += (Deln-11 + e + bs(n-1] + aln-1]);
cflag = (aln-1] < (b[n-1]14+bbln~11+f+cslnl+c[nl)) 2 0 : 1;
hinl = (cflag == 0) ? 0 :
(aln-11 - (b[n-1]1+bbn-1]+f+cslnl+clnl+cclinl));
if(hln] < 0) hin] = 0;
celn] = (cflag == 0) 7 cc2(n] : (celln]l+hlnl+=xc);
Deln] = abs(aln-11 - (b[n-1]+bbln-1]+f+csinl+clnl+ccln]));
}
bb[N] = bbl[N];
Total = 8 + De[N] + e + bs[N] + max(a[N],bIN]+bblINI);
¥ Thr shue] BfAv) FhAlE wloler PRl

Box[n] = { aln], Delnl, bsinl, bln], bbvalue, glnl, Df[n], csln], clnl],
cclnl-hln], hin] };

n = {1,2,...,N-1}, bbvalue = bbln] - gln+11];
n = N, bbvalue = bbin];

[2% 5] Loading path &AAZ A4 418E
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