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Introduction

This article presents the problem of short-term planning
of open-pit mining processes and work shifts in mines and
the design process of technological mine parameters in
open mines is shown. The problem is mine and waste as
well several problematic situations in truck parks and
drop-off points are highlighted. Truck distribution is
dynamic to permit each truck must be assigned multiple
routes. The problem is deciding which one facades should
be mined and specify the number of trucks, their routes
and directions, and the amount of material transported by
them to each drop-off point is satisfactory we can see the
calculation ratio and their indicators as needed. The goals
are to minimize the deviations starting with production
targets, chemical grade and particle size range of each
parameter control in each plant and reduce the number of
trucks we can give examples of processes. To solve the
problem, we developed a mixed integer linear objective
programming model and tested it using real data from an
iron ore mine. The results showed the proposed approach
supports decision makers in sizing and allocation and in
meeting the required targets of truck fleets and
production and control parameters by ore processing
plants in a day-to-day scenario such as low availability the
flexibility of shovels and trucks, ore quality, and the need
to increase production have been widely discussed.

In mining enterprises, for example, after the last commodity supercycle of iron ore,

mining enterprises began to have their own main enterprises (in the case of the Tebin Bulak
mine) meet target ore quality objectives and reduce variability in specific controls selecting
parameters (such as iron, silica, manganese, and particle size range) and planning mine

operations without compromising production volume is critical. Due to the abundance of iron

ore, market demand begins to increase and more and more companies are offering products
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that meet customer specifications. A product with greater added value can be obtained by
producing material within them specifications. Quality is important in production. It is
necessary to consider the processes of design and planning of mining enterprises from all
sides, and excavation works should be carried out according to the coordinates of the
geological location of the mine, and it is necessary to consider the convenience of movement
of mining vehicles in the open mine. This article deals with the short-term planning of the last
two types of open pit mines cases of short-term problems are shown as examples. The goal is
to more strictly adhere to the distribution and planning of the processes of mining enterprises
and transport, dispatch, the decisions made on the problems in the Kondayuk circuit are
presented. There are several encounters in this problem indicators to have a quality schedule,
such as: achieving production goals and chemical level and particle size range of each control
parameter at each plant should be considered), reduction the number of trucks in operation,
Calculation of the turnover time of trucks, that is, taking into account the time adopted for the
movement of the truck between the loading and unloading points and consists in calculating
the efficiency indicators of the trucks) compliance with the requirements in order for this
indicator to be consistent with strategic planning, the proportion of planning and planning
should be equal. Operator use only mining table search experience that is efficient, fast and
able to satisfy everyone these indicators have proven to be insufficient. This paper presents
an objective programming formulation capable of producing good solutions for open pit
mining processes in mining enterprises. this problem should be solved taking into account the
work shift. The main contributions of this work are:
* Description of the problem under study with heavy loading and unloading, and heavy
loading, overloading and transportation of trucks with more than the specified amount will
cause malfunctions based on the technological parameters of the truck, and in open mines,
causes a delay in performance for a long period of time, points, location fleet of trucks,
dynamic distribution of trucks, mixing of ores, determination of the number of trucks and
their routes, and compliance with cleaning. ratio;
* A new mixed-integer linear objective programming formula was developed to solve the
planning of open-pit mining processes in mining enterprises.
* Based on the results of a case study involving two iron ore mines, the main stages of
planning are outlined;
* Analysis of different production scenarios for ore control parameters, production after
opencast mining processes in mining enterprises, and it is necessary to select the number of
trucks in relation to the volume of cargo.

Problems in planning and design in open pit mining enterprises

The studied problem is related to the problem of operational planning of open pit
mining enterprises is considered one of the problems encountered during the work shift.
Planning consists of selecting the mine fronts used for mining the material and is to determine
the number of arrivals for each truck at its destination. The goal is to create a short-term plan
that meets the chemical processes, particle size ranges, and required production goals, and
produced by processing enterprises and cases where it is necessary to reduce the number of
working trucks. Planning is an essential component of any successful implementation to
achieve the desired results. Clearly predicting outcomes is the basis of any planning activity.
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This article is intended presents an approach that is discrete event simulation combined with
an optimization tool and used for effective short-term mine production planning and design
processes based on accurate forecasting. This is an article describes how to develop a detailed
mining discrete event simulation model, that the scenario is easy to analyze and flexible
enough to be reused throughout the life of the application, together with modeling techniques
for freight transport, and interaction with the freight road network external intelligent
decision support systems for operational decision making. Invited the simulation optimization
framework works in a bottom-up approach by simulating operations developing short-term
plans. The applied external decision support system works in the mine will consist of
optimization and identification of truck performance indicators that provide shovel allocation
decisions based on a strategic schedule. Picture 1 illustrates the transportation processes of
the truck in the scenario. As seen in Picture 1, it consists of a set will cause the movement of
mine fronts, loading equipment and trucks to be delayed for a certain period of time. Each
truck is loaded with a shovel it is calculated based on the quantity of materials taken from the
mining front to its unloading point. The distribution of the truck is dynamic, that is, in the
same picture, the truck goes from Front 1 to Ore outlet (1). Then, it goes to Front (2) Finally, it
completes its final journey at the 3rd release point.
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Picture 1. [llustration of open pit mining problems arising in planning and designing.

In open-pit mining enterprises, the mining plan consists of a geometry that takes into
account several operational parameters and it takes some time to prepare it. This plan
presents the mining aspects that organize the production and it is assumed that the work
processes in the shift schedule will be correctly distributed. The purpose of the mining plan is
to manage operational groups and (use of the mine, topography, quality control) is to manage
the control that occurs at the mining fronts. Currently weekly and daily the table is drawn up
by the mine technician, which gives information about which aspects are available during that
period and examines the existing ore grade and the historical performance of the existing
equipment. To whom evaluation of the implementation of the mining plan, the topography
team performs mine topography and at the end of the last day of the planned month, the
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results of the measurements are reviewed. With the results of these measurements,
performance and comparison indicators are obtained. The first indicator reports, the ratio
between the planned mined mass and the total mined mass. This is a second the indicator
compares predicted and actual mass and qualities. Technical manager quality control
performs a visual assessment of the facades and calculates the amount of material each shovel
must be fully calculated mining processes through trial and error based on field experience.
However, taking into account the complexity of the problem, the purpose of production, the
goals of the control parameters and the minimum clearance ratio is not always met.

Conclusions

This paper considered the problem of short-term scheduling of work shifts for open pit
mines. The goal is to minimize deviations from production goals, limits, and targets, and will
consist of carrying out design work on the selection of control parameters and the required
number of trucks. We proposed new mixed integer linear objective programming procedures
to solve it. This the approach was applied to a mine complex with two mines supplying
material to three mines, and one waste disposal site would be identified. In the design and
planning processes of mines, the technological parameters of the mine and coordinates of
geological, geodetic and cartographic conditions should be provided. Four scenarios
simulating some operating conditions of mines and the iron ore market was analyzed. These
scenarios differ in the given weights each objective of the weighted objective function. The
results showed that the proposed approach can support decision makers in sizing and in
allocating truck fleets and determining the amount of ore to be extracted from each mine
front. Thus, decision makers can achieve the goals required by production and control
parameters ore processing plants in a daily mining scenario, due to the need to increase
production, low availability of equipment and flexibility of ore quality. Also, only for the
analyzed scenarios it takes about 5 minutes to schedule a work shift. We also intend to
evaluate the solutions generated by the optimizer we would have touched on the theories of
controlling the simulator system. Thus, the simulator can consider stochastic aspects of the
process, such as travel time and truck queue time will consist of running test runs to validate
the results provided by the optimizer. Otelbayev Azizbek, a student of the Nukus Mining
Institute under the Navoi State University of Mining and Technologies, has conducted
extensive research on processes in mining enterprises. Azizbek's interests are currently
researching the process of beneficiation of iron ore in mines using magnetic separators.
Azizbek is also studying metal melting furnaces and conducting research. Azizbek has a great
interest in his specialty. Currently researching computer software and mining process
software. as technology develops, human labor becomes easier.
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