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The Optimum Design Based on OR for Materials Handling-Carrying System in Coaling Wharf

— Simulation Analysis by Monte Carlo Method —

Masajiro ABE and Hiroshi ITO

With the increase of the demand for coal,it has been important to establish the optimum design method for
materials handling-carrying system in coaling wharf. In this study, the fundamental theory to find out the optimum
design method and the management and operation method for overall materials handling-carrying system in
coaling wharf is constructed. This system includes ships,unloader,belt conveyor,stacker and various equipments in
coal yard and so on.

In this report,as the first step,an analysis model was made from the investigation results of actual coaling wharf,
and a simulation analysis method for materials handling-carrying system was established on the basis of OR theory.
In the analysis, Monte Carlo method was used and ships were made to arrive at berth uncertainly. By this method,
the arrival and departure state of ships, the working state of materials handling-carrying machines and the storage
and transportation state of coal were simulated. The conditions taken into consideration especially in the
simulation are the restriction to arrival and departure time of ships, the restriction to operating time of materials
handling-carrying machines and the maximum coal storage capacity in yard. Besides, the analysis results were
dealt with statistically because materials handling-carrying system in coaling wharf includes many probable
factors. From these results, the average number of ships staying in berth, the average waiting time of ships in berth
etc. are obtained.

By using this analysis method, the guide to make the distribution plan of ships and the performance and
arrangement of materials handling-carrying machines and so on most suitably may be given.
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Fig. 1 Simulation analysis flow on the basis of Monte Carlo method
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Fig. 2 Coaling wharf model
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Table 1. The comparison between analytical values and theoretical values

AR EMARBER FEHBRE ety — 2 FE B
FIAEE Ns (#] Yex10® () Wq (k)

p M ME BHRME| RFME BRME|MTME| HARME
0.05 15 15 900 876 1.52 1.58
0.1 29 29 1740 1752 2.94 3.33
0.2 62 58 3720 3504 7.09 7.50
0.3 89 88 5340 5256 11.98 12.86
0.4 115 117 6916 7008 18.81 20.00
0.5 146 146 8776 8760 30.14 30.00

%7: OR 0 EBERICESCHRBELEEL, £0F
SRR L. SBIAEATEYRER SR, BN
R OSERESE, SOy AT AQEHEEE R
EIZoWwTHRHZT > O TETH 5.

B, APgRTER 2 FESCRERERRE (B
AR TR - K RIROBRREE S 020450160 D8)
Wb CERIN E2MARL, T CRBELYE
T35, Ef, ARSEOHMBELRFCCILEEE
BRI AREL TR R ERa - v 2 (B,
Bz & — 330 (B, FRED B BEXD
REF, FNEH (B WEFBERT, FHEE B
Wolla—reyv s, FREERTE BB BEDR

Y AT AHEREMOEFICEL WL L BT 2.

D

2)

3

O

Bodms 135 Q90 _5_

& E X

WEERYL, BS54 759 5+-0R AFY, ppl29-131, #it
HER (1979)
BILER, TES, FHEAM PHRAT, TET7 Y VEE
FEeeTFLORE,, BEERTRBELEESLI13%1S,
1974

15803, TSBHKBT 5 &%,

BEERHTPER No.646 (1989.3)

AHkE—, OR 3%, pp121-122, LM, (197D



