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I. INTRODUCTION 
 
The basic technology of mining and transportation of 
modern mines are large mining shovels, the 
efficiency of which largely determines the basic 
technical - economic indicators of mining companies. 
The urgency of the problem of creating an automated 
control system including an information providing the 
operator to monitor the process to ensure the 
information the operator to monitor the process of 
excavation on the one hand and performance 
measurement systems operate on the other hand it has 
been found by science and backed by the industry in 
the late '70s. In connection with the above I consider 
that the issues addressed in the paper and on the 
development of the information model of the SCADA 
system to enhance the process of working 
excavators.      
The author has developed a model algorithms assess 
the effectiveness and productivity of walking 
excavators - draglines as a basis for the creation of 
the SCADA system of technological monitoring of 
mining machines.             
 
II. MATHEMATICAL MODELS 
 
Automated dispatching control and management 
system (ASDC, English-language term - SCADA 
Systems) are widely used for process control in 
various industries: power industry at all levels; large 
mining shovels; utilities and other cities. 
Block diagram of the mathematical model SCADA 
system for monitoring the basic technological 
parameters of excavation process is shown in Fig. 1. 
The model is built in a modular and consists of the 
following algorithmic and software modules: Module 
to initialise the monitoring system data; module 
process of excavation-draglines; operation of the 
main module lifting mechanisms, traction and 
rotation; Module working body movement; pacing 
module process; model of working face; module 
formation process of the blade; identification module 
status of the process of excavation; calculation 
module of the basic technological parameters of the 
process; analysis module monitoring system 

simulation results; Module evaluation of the 
effectiveness of the work of the excavator. 
The setting unit monitoring system data source, as 
shown in Fig. 1, is formed in the form of two arrays: 
the first consists of data mining and technological 
conditions: the length of the advancing Ln, width of 
stope A height of overburden H and mining h ledges, 
angles of repose stripping ledge alpha, mining face 
.beta., distance from the center standing excavator 
The A1 bottom edge, the angle of slope stability 
blade γ. 
 

 
Fig.1. the mathematical model SCADA system for monitoring   

the excavation process. 
 
The module setting the initial SCADA monitoring 
system data, as shown in Fig. 2, is formed in the form 
of two arrays: the first consists of data mining and 
technological conditions: the length of the advancing 
Ln, width of stope A height of overburden H and 
mining h ledges, angles of repose stripping ledge 
alpha, mining face .beta., distance from the center 
standing excavator The A1 bottom edge, the angle of 
slope stability blade γ. 
The second array is the technical parameters 
excavator ESH 20.90: boom length, bucket capacity, 
boom angle, the maximum height and Dumping 
radius, the width of the bucket, the distance from the 
rotation axis to the unit pickup, the distance from the 
level of standing before the pickup unit, limit lift 
speed, and thrust the bucket, set the speed of the 
turntable, the maximum acceleration of the turntable 
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when driving with loaded and empty bucket, the mass 
of the empty bucket. In determining the parameters of 
the excavator flowsheets to determine the 
configuration of the face are given the coordinates of 
the characteristic points of the face and the 
technological sequence of its mining dragline. These 
parameters ensure the functioning of the modeling 
process and the formation of production slaughter 
blade. 

Fig.Fig.2 The setting unit of input data SCADA monitoring 
system. 

 
In determining the parameters of the excavator 
flowsheets to determine the configuration of the face 
are given the coordinates of the characteristic points 
of the face and the technological sequence of its 
mining dragline. These parameters ensure the 
functioning of the modeling process and the 
formation of production slaughter blade. Model the 
process of excavation, dragline excavator is 
composed of five sub-models. process mining face 
model consists of blocks of software to allow 

modeling of the process of working dragline with the 
lower and upper digging or basic and combination 
regimens. Simulation results analysis module 
monitoring system consists of two sub-models: a 
model of the identification process of excavation and 
calculate the geometric model, time, energy 
indicators and evaluation of the work of the 
excavator.  
Calculation of the geometric parameters that 
characterize the excavation process carried out by 
measuring the coordinates of characteristic points of 
the duty cycle. 
 
CONCLUSIONS 
 
As a result, in the model are determined by the 
rotation angle of the excavator from the bottom to the 
dump and from the blade to the face, changing the 
length of the lifting and pulling rope when lifting and 
lowering of the loaded empty bucket weight bucket 
loaded when climbing, the degree of filling of the 
bucket, the number setting when digging. 
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