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I
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m

sets:

source/1..9/:pu,pl, g, tlel, tle2;
distination/1..4/:tsdl,tsd2;

1inkl (=source,distination}/1,1 2,1 3,1 4,1/ :x1 w2
linkZ2 (source,distinatieon)/5,2 5,3 5,4 €,2 £€,3 &,4
1ink3? (source,distinatien}s1,1 2,1 3,1 4,1 5,2 5,3
link4 (distination,source):dr,kl,kZ2,trl, tr2;

I o T e

=]
i
tn
Al
tn
S
Al
53
b
s
=1}
Al

dr=1.704,1.307,
1.081,3.650,0
8.193,8.291,4

1.405,2.12,1.514,4.685,5.244,6.347,7 1
929,6.248,6.702,7.733,8.457,7.208,6. 808, 6.
£93,8.4,4.082,2.25,1.48,1.82;
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Solution Report - Lingo2 E=8 (=R
Global optimal solution found. -
Objective walue: 499, 2336
Infeasibilities: 0.000000
Total seolver iterations: b &

Model Class: LP

Total variables: 1140

Nonlinear wvariables: Q

Integer variables: o]

Total constraints: 51

Neonlinear constraints: 0

Total nonzeros: 570

Nonlinear nNonzZsros: a

Variabls Values Rediuced Cost

Z11 33.00000 0.000000
719 79 AANAN N nannnn ~
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Optimization of truck-shovel dispatching system in open pit mines with
the use of genetic algorithm (Case study: Sungun copper mine)

Abstract

Optimization of truck- shovel allocation in open pit mines is including finding optimal routes
for the transportation of materials, carrying amount of material from any of the stations and
allocation of real-time truck to each of the points of loading and unloading, so that maximum
utilization of equipment to be. For large mines with several loading stations that may be more
than one type of mineral extraction, models and limitations of the truck — shovel flexible
allocation becomes more complicated, so that operational research techniques that may be
incapable of solving these models. Therefore in this study of genetic algorithm as one of
the following branches of artificial intelligence that has had wide application and successful
in solving optimization problems, for solving the allocation problem is that too many
restrictions, is used.

Special focus of this research on one of the largest mines in Iran that is Sungun copper
mine. For this purpose, the study of various models proposed for the allocation of dispatch,
the model presented by Li has been selected for this mine. This model also had
shortcomings that in this study resolve these shortcomings and model developed with
experimental collected data for a real shift from the sungun mine was solved using genetic
algorithms. To compare the results of genetic algorithm, the model was solved using the
LINGO software. The results indicate good performance of genetic algorithms to solve
allocation models, so that also meets all the restrictions in the allocation model. The results
of applying the flexible allocation model developed by Li for Sungun copper mine
represents an increase of 27.5 percentage Shift production toward the traditional allocation

method is available.

Keywords: Allocation and dispatch trucks, Flexible allocation, Genetic

algorithm, Li model, Sungun copper mine, Lingo
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