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Abstract: The main production operations in most mines are drilling, blasting, loading, and hauling.
Therefore, the optimization of each part causes an increase in profits and a decrease in mining costs. About
50 to 60 percent of mining costs are related to machinery, and the major share of them belong to loading
and hauling machine. So, the correct utilization of the haulage fleet is very important step to increase
productivity and to reduce production costs of the systems. In this study, by using simulation method and
utilization of Arena software, the operation of the current production system of Abadeh Fireclay mine
have been studied. Results showed that the productivity of loading machines in mine is low and due to the
shortage of trucks the unit production costs of haulage system be increased. By using the high-capacity
machines in mining operations, mine production will be increased and also production costs will be reduced
significantly. Moreover, when flexible dispatching approach is used with proportionate loading and hauling
machines, production will incr ease by 4 to 8 percent with a given number of trucks and also production
costs will decrease by 5 to 7 percent.

Keywords: Mines production operation, Haulage fleet, Simulation, Flexible allocation, Abadeh Fireclay
mine.

INTRODUCTION

In open pit mines, loading and hauling costs devote more than half of the overall operational costs.
Therefore, selection and optimization of the haulage system are important task.

Various methods and techniques are developed and applied to identify, improve and make a decision
about systems performance to solve problems, however depending on the type of systems and problems.
Simulation is one of the most admired operations research tools to understand and improve the systems
performance due to its ability to deal with complex models, flexibility, power, and ease of use [ 1]. Simulation
technique has been used to identify and improve mining operations in various studies [2-10].
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In this paper, the current performance of mine production has been studied by simulating haulage system of
Abadeh Fireclay mine. After modelling the existing system in the mine, various scenarios have been proposed
and studied for optimization of the haulage system according to the desired objectives. Also, the effect of the
trucks flexible dispatching approach on the performance of the haulage system has been evaluated.

METHODS

Simulation is the imitation of the real world processes or systems over time. The stages of this research
are based on the simulation process. Simulation activity usually consists of a number of stages as follows:
1-definition of purpose, 2- data acquisition, 3 model construction, 4- model verification, 5- model validation,
6- model experimentation, 7- analysis of results, 8-documentation, and 9- implementation [11].

By modeling the mine haulage system by ARENA software, the productivity of loading machinery,
monthly production and production unit costs have been investigated. After validating the model, various
scenarios for optimizing the fleet with the aim of increasing production and minimizing production costs,
based on the technical and economic conditions of the mine, have been analyzed.

In the proposed scenarios, the application of flexible dispatching approach has been evaluated on the
haulage system performance.

RESULTS AND CONCLUSIONS

Simulation is a powerful tool to study, analyse and improve the systems performance. In this paper, we
used ARENA simulation software to analyse and improve the performance of haulage system at an open-pit
fireclay mine.

Summary results of the various scenarios show in Table 1 to compare the performance of the haulage
system of Abadeh fireclay.

Table 1. Results of various scenarios

Scenarios | Type of system Loader | Trucks capacity Optimum Production Production
number (tons) number of trucks (tons) costs ($/tons)

1 current system 6 20-25-35 27 367260 0.56
optimum system 6 20-25-35 52 626700 0.41

5 non-dispatching 6 35 32 577710 0.42
dispatching 6 35 29 584010 0.43

3 non-dispatching 6 35 37 665810 0.42
dispatching 6 35 32 692850 0.39

4 non-dispatching 4 100 17 1027045 0.39
dispatching 4 100 14 1112310 0.37

The simulation of the current system shows that, if the optimal number of trucks allocate to each loader,
mine production will increase by 70% and production costs will decrease by 27%.

Application of appropriate truck and loader in haulage system will increase mine production and also
will decrease production costs significantly.

Moreover, when flexible dispatching approach is used with proportionate loading and hauling machines,
production will be increased by 4 to 8 percent with a given number of trucks and also production costs will
be decreased by 5 to 7 percent.
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