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Abstract. In article the analysis of electric power consumption and prob-
lems of power saving on coal mines are considered. Nowadays the share of 
conditionally constant costs of electric power for providing safe working 
conditions underground on coal mines is big. Therefore, the power effi-
ciency of underground coal mining depends on electric power expense of 
the main technological processes and size of conditionally constant costs. 
The important direction of increase of power efficiency of coal mining is 
forecasting of a power consumption and monitoring of electric power ex-
pense. One of the main approaches to reducing of electric power costs is 
increase in accuracy of the enterprise demand in the wholesale electric 
power market. It is offered to use artificial neural networks to forecasting of 
day-ahead power consumption with hourly breakdown. At the same time use 
of neural and indistinct (hybrid) systems on the principles of fuzzy logic, 
neural networks and genetic algorithms is more preferable. This model al-
lows to do exact short-term forecasts at a small array of input data. A set of 
the input parameters characterizing mining-and-geological and technologi-
cal features of the enterprise is offered. 

1 Introduction 
The coal branch is one of the most power-intensive in economy of Kuzbass. The consumption 
of boiler-furnace fuel is more than 9%, heat power is more than 19% and electric power is 
about 23% of all consumed energy resources by the region. 

At coal enterprises in underground coal mining the share of the conditionally constant 
component of power consumption (ventilation, dewatering, lifting, compressor installations, 
etc.) is large [1]. In some mines, the share of these consumers accounts for more than 50% 
of all consumed electricity (Fig. 1). 
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Fig. 1. The electric power consumption on technological processes of the coal mine. 

Along with the increase in power consumption for the main technological processes, there 
is a constant increase in power consumption for drying and ventilation of mine workings 
(Fig. 2). This is due to the deterioration of mining and geological conditions of underground 
coal mining. 

 
Fig. 2. The dynamics of power consumption in various parts of the coal mine. 

The price and tariff policies that have changed in recent years in relation to energy re-
sources and the increase in specific power consumption, have led to a significant increase in 
the energy component of the cost of production. For some mines, the energy component of 
the cost of production reaches 18-22%. Analysis of the cost of coal mining shows that the 
energy component is uneven throughout the year, but has a pronounced seasonal character 
(Fig. 3). Maximum falls on the autumn and winter period. This is due to increased fuel con-
sumption in own boiler houses and increased power consumption during this period (boiler 
equipment, heaters, lighting, etc.). 

 
Fig. 3. The change of the energy component of coal production costs. 

The long-term program of development of the coal industry of Russia until 2030, along 
with other purposes, provides for ensuring of competitiveness in the markets, primarily by 
reducing the cost of coal mining and processing. Experience shows that with the energy com-
ponent in the production cost of more than 10%, energy-saving measures are required. How-
ever, at present power saving in the coal industry is not going to be intensive enough. Nev-
ertheless, the power saving potential is high and amounts to 15-30% of annual consumption 
in the complex solution of power saving problems [2, 3]. It means that saving fuel fuel and 
energy resources in coal mines requires serious attention. 

2 Materials and Methods 
When considering the problems of energy resources saving in coal mines, the following main 
areas should be singled out: 

 boiler-furnace fuel saving; 
 thermal power saving; 
 electric power saving; 
 other measures that increase the power efficiency. 

 In this article, measures aimed at boiler-furnace fuel saving and thermal power saving, as 
well as other measures related to the change in the technology of coal mining and processing, 
are not considered. 

Let us dwell on the main directions of electric power saving. In electric grids of coal 
mines, consisting of branched transmission lines, transformers, electric machines and appa-
ratus, up to 20% of the consumed electric power is lost. This is due to many reasons, including 
the irrational construction and operation of networks in suboptimal mode. It is caused by the 
deviation of the actual state of production from the design state. This is expressed in the 
deviation of the centers of electrical loads from the places of installation of transformers, the 
overloading of some lines and the underload of others, the lack of optimal reactive power 
compensation, and the reduction of electric power quality. As a result, in the networks of coal 
mines there are significant power losses. Experience has shown, only the elimination of the 
above shortcomings through the holding of different technical measures will reduce the 
power losses by half.  

Another important direction in reducing of electric power costs is the forecasting and 
monitoring of electric power consumption. 
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Enterprises through their energy sales organizations participate in power trading on the 
day-ahead market and the balancing market [4]. Day-ahead market assumes that the price for 
electric power is determined by the consumer demand and the proposal of suppliers during 
the auction. The balancing market plays the role of a mechanism that ensures a balance be-
tween supply and demand with possible deviations in the production and consumption of 
electric power from the forecasted parameters the next day. In the event of a deviation of the 
actual electric power consumption from the application, the electric sales organizations either 
sell surpluses or purchase the missing electric power in the balancing market. This is unprof-
itable for enterprises, as the prices of the balancing market take into account the need to cover 
the costs associated with the redistribution of electric power. 

As the installed power of the electric receivers is much higher than 670 kW, for the mines 
there is a choice from the third to the sixth price category. This requires the provision of an 
hourly demand for electric power consumption for the next day. 

Analysis of costs associated with the acquisition of electric power, shows that the enter-
prise can actually reduce the cost of electric power by changing the planned electric power 
consumption and reducing the deviation of actual consumption from the declared. In other 
words, this is achieved through a more accurate prediction of electric power consumption for 
the day ahead. 

Elimination of power losses in case of deviation of actual consumption from planned 
consumption is possible due to strict limitation. In this case, the power consumption is limited 
when approaching the planned value. Also, the elimination of power losses is possible due to 
the use of forecasting methods based on analysis and consideration of all factors affecting on 
electric power consumption. The first method in conditions of coal mines is practically diffi-
cult to implement, because there are electric receivers providing safe conditions under the 
ground. Restriction of other energy-intensive consumers can lead to long-term destruction of 
technological processes. In this case, economic damage can significantly exceed the possible 
additional costs to acquiring of electric power in a balancing market. 

At present, the demand for the electric power consumption is formed empirically.  
It is based on previous experience, including the experience of the person responsible for this 
direction. Adoption of optimal solutions in a complex rapidly changing environment requires 
a high qualification of the person making the decision and the use of modern decision-making 
methods. It should be noted that the specialists for predicting of electric power consumption 
do not always have the necessary competences for optimal power management. At the same 
time, many foreign companies have special power management services. In some countries, 
such as the USA, Japan, etc., this is determined by law [5]. 

In general, the problem of optimal control of electric power consumption when working 
in the day-ahead market is to provide an application for electric power under the influence of 
various factors. As a criterion for optimization, the minimum of deviations of the actual and 
declared power consumption (the minimum of the error of the application) is taken. 

The forecast system should be a real-time system. It means that electric power consump-
tion has to be formed under the influence of various internal and external factors that change 
in real time. The high dynamism and uncertainty of the impact make it necessary to quickly 
solve problems, and sometimes even ahead of schedule. At the same time, the "control clock", 
that is, the time interval for forecasting is set by the requirements of the wholesale market 
based on the hourly forecast for the next day. 

Factors affecting power consumption can be divided into external and internal. External 
factors affect electric power consumption, but these factors can not be influenced by the en-
tity (enterprise), for example, gas and water profuseness, depth and thickness of coal seams. 
Internal factors arise from the activities of the enterprise. These factors change in order to 
optimize electric power consumption (production volume, structural and technological fac-
tors, social and economic factors, etc.). 

To solve the problem of forecasting electric power consumption, traditional statistical 
methods based on specific norms for electric power consumption and models based on expert 
systems and artificial neural networks can be used [6–9]. 

Traditional statistical methods have the following disadvantages: 
 direct participation of analysts at their application; 
 complexity of calculations; 
 inadequate forecast accuracy; 
 the ability to apply only to a certain type of forecast;  
 sensitivity to input parameters [10, 11]. 
Artificial neural networks are more preferable. In this case, there is no need to build a 

consumer model and the operability is not lost with incomplete input data. Besides, artificial 
neural networks have high speed and stability. It is preferable to use the configuration of 
artificial neural networks of direct propagation (perceptrons) with learning by the back prop-
agation error method, even in spite of the slow convergence. Sometimes training of percep-
trons takes a several days. It is important to consider the number of hidden layers and neurons 
in these layers. Low number of neurons provides poor training and malfunction. A large 
number of neurons gives a long learning process. Then the network can not be suitable for 
solving this problem at all. As a rule, the number of neurons in a hidden layer is determined 
experimentally. For this, it is necessary to put several experiments with different network 
configurations by the number of neurons in the hidden layer and compare the results of train-
ing [11–13]. 

3 Results and Discussions 
The forecasting system based on an artificial neural network allows us to analyze groups of 
electric power consumers taking into account poorly formalized and nondeterministic factors. 
It allows to increase the accuracy of the forecast for electric power consumption. 

The change in the level of electric power consumption is a nonlinear function and its 
prediction needs to be made in real time. For these purposes, it is preferable to use neuron-
fuzzy systems, which belong to the class of hybrid systems. The fuzzy logic, neural networks 
and genetic algorithms are the cornerstone of these systems. This model allows you to make 
accurate short-term forecasts with a small amount of input data. 

To increase the level of forecasting, it is necessary to divide all electric power receivers 
into homogeneous classes in terms of technological parameters and power efficiency. In this 
case, the architecture and factors of the artificial neural network (neural-fuzzy system) are 
selected separately for each class. 

It is necessary to solve two main tasks: 
1. To carry out the analysis of structure of electric power consumption of the research 

object. 
2. To construct a predictive model of electric power consumption based on the data of 

the analysis [15]. 
With a known coal production plan for the next period and factors characterizing the 

mining, geological, and technological conditions of coal mining, a multifactor model based 
on an artificial neural network (neural-fuzzy system) is adequate and acceptable for planning 
of electric power consumption for a next day or other period. 

To increase the level of forecasting of electric power consumption it is necessary to use 
individual models characterizing the individual features of each enterprise.  
It is also possible to carry out preliminary classification of mines by cluster analysis methods 
taking into account mining, geological, and technological parameters that affect the level of 
electric power consumption. However, the number of factors should not be large, since this 
will lead to more complicated analysis and practical use of the results. 
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For the selection of factors, the Delphi method was used. This method made it possible 
to select five factors, which in aggregate fully characterize the size of enterprises, their tech-
nological, mining and geological features. In addition, the selected factors are easily deter-
mined both during the operation of the mine and at the stage of its design: 

W – this parameter determines electric power consumption for mining, transport, lifting 
and processing of coal at existing surface complexes, as well as the required power of the 
electric drive of mining vehicles and machinery, t/h; 

m – average dynamic thickness of the seams determines the choice of equipment for the 
integrated mechanization and automation of coal mining, m; 

Q – water profuseness determines the number of pumping installations of the main de-
watering system and the power of electric motors, m3/h; 

V – gas content of layers determines the ventilation system, the number of fan units and 
the power of their electric motors, m3/h; 

H – depth of the mine determines the power and operation modes of the lifting installa-
tions, m. 

4 Conclusions 
Thus, the important direction of increase of power efficiency of coal mining is forecasting of 
a power consumption and monitoring of electric power expense. One of the main approaches 
to reducing of electric power costs is increase in accuracy of the enterprise demand in the 
wholesale electric power market. To forecasting the day-ahead electric power consumption, 
it is necessary to use artificial neural networks. When using artificial neural networks (neural-
fuzzy systems), along with informational and computational tasks (choice of neural network 
structure, learning strategies, application of fuzzy inference strategy, etc.), it is necessary to 
define a set of input parameters that determine the electric power consumption in the mine. 
These factors should be presented and fully characterize the variety of conditions for under-
ground coal mining. 

The order of construction of the economic-mathematical model is the following: 
1. To identify a research object (the mine as a whole or a separate technological site). 
2. To formulate the purpose of researches as minimizing deviations of actual and planned 

values of electric power consumption. 
3. Within the framework of the research object, to identify the structural and functional 

elements that most significantly affect the achievement of the stated purpose. 
4. To construct a mathematical model of electric power consumption in a coal mine. 
5. To carry out calculations for the model and analyze the results. If the results are un-

satisfactory, the process of electric power consumption should be analyzed in more detail, 
taking into account a wider set of factors. 

References 
1. V. Efremenko,  R. Belyaevsky, MINING 2014: Taishan Academic Forum – Project on 

Mine Disaster Prevention and Control, 190 (2014) 
2. J.W. Taylor, R. Buizza, Intern. J. Forecasting, 19, 57 (2003) 
3. T. Mount Decision Support Syst., 30, 311 (2001) 
4. K. Metaxiotis, A. Kagiannas, D. Askounis, J. Psarras, Energy Conversion and Manage-

ment, 44, 1525 (2003) 
5. F.B. Verona, M. Ceraolo, Neurocomputing, 23, 135 (1998) 
6. A.K. Topalli, I. Erkmen, Neurocomputing, 51, 495 (2003) 

7. S. J. Yao, Y. H. Song, L. Z. Zhang, X. Y. Cheng, Energy Conversion and Management, 
41, 1975 (2000) 

8. В. Kermanshahi, H. Iwaminya, Electrical Power and Energy Syst., 24, 789 (2002) 
9. V. Kodogiannis, E. Anagnostakis, Fuzzy Sets and Systems, 128, 413 (2002) 
10. M. Hudson Beale, M. Hagan, H. Demuth, Natick: MathWorks, 22, 255-271 (2014) 
11. J. Nowicka-Zagrajek,  R. Weron, Signal Processing, 82, 1903 (2002) 
12. H.C. Huang, R.C. Hwang, J.G. Hsieh, Electrical Power and Energy Syst., 24, 245 

(2002) 
13. D. Srinivasan, S.S. Tan, C.S. Chang, E.K. Chan, IEE Proc. Gener. Transm. Distrib, 

145:6, 409 (1998) 

6

E3S Web of Conferences 21, 02002 (2017) DOI: 10.1051/e3sconf/20172102002
The Second International Innovative Mining Symposium



For the selection of factors, the Delphi method was used. This method made it possible 
to select five factors, which in aggregate fully characterize the size of enterprises, their tech-
nological, mining and geological features. In addition, the selected factors are easily deter-
mined both during the operation of the mine and at the stage of its design: 

W – this parameter determines electric power consumption for mining, transport, lifting 
and processing of coal at existing surface complexes, as well as the required power of the 
electric drive of mining vehicles and machinery, t/h; 

m – average dynamic thickness of the seams determines the choice of equipment for the 
integrated mechanization and automation of coal mining, m; 

Q – water profuseness determines the number of pumping installations of the main de-
watering system and the power of electric motors, m3/h; 

V – gas content of layers determines the ventilation system, the number of fan units and 
the power of their electric motors, m3/h; 

H – depth of the mine determines the power and operation modes of the lifting installa-
tions, m. 

4 Conclusions 
Thus, the important direction of increase of power efficiency of coal mining is forecasting of 
a power consumption and monitoring of electric power expense. One of the main approaches 
to reducing of electric power costs is increase in accuracy of the enterprise demand in the 
wholesale electric power market. To forecasting the day-ahead electric power consumption, 
it is necessary to use artificial neural networks. When using artificial neural networks (neural-
fuzzy systems), along with informational and computational tasks (choice of neural network 
structure, learning strategies, application of fuzzy inference strategy, etc.), it is necessary to 
define a set of input parameters that determine the electric power consumption in the mine. 
These factors should be presented and fully characterize the variety of conditions for under-
ground coal mining. 

The order of construction of the economic-mathematical model is the following: 
1. To identify a research object (the mine as a whole or a separate technological site). 
2. To formulate the purpose of researches as minimizing deviations of actual and planned 

values of electric power consumption. 
3. Within the framework of the research object, to identify the structural and functional 

elements that most significantly affect the achievement of the stated purpose. 
4. To construct a mathematical model of electric power consumption in a coal mine. 
5. To carry out calculations for the model and analyze the results. If the results are un-

satisfactory, the process of electric power consumption should be analyzed in more detail, 
taking into account a wider set of factors. 

References 
1. V. Efremenko,  R. Belyaevsky, MINING 2014: Taishan Academic Forum – Project on 

Mine Disaster Prevention and Control, 190 (2014) 
2. J.W. Taylor, R. Buizza, Intern. J. Forecasting, 19, 57 (2003) 
3. T. Mount Decision Support Syst., 30, 311 (2001) 
4. K. Metaxiotis, A. Kagiannas, D. Askounis, J. Psarras, Energy Conversion and Manage-

ment, 44, 1525 (2003) 
5. F.B. Verona, M. Ceraolo, Neurocomputing, 23, 135 (1998) 
6. A.K. Topalli, I. Erkmen, Neurocomputing, 51, 495 (2003) 

7. S. J. Yao, Y. H. Song, L. Z. Zhang, X. Y. Cheng, Energy Conversion and Management, 
41, 1975 (2000) 

8. В. Kermanshahi, H. Iwaminya, Electrical Power and Energy Syst., 24, 789 (2002) 
9. V. Kodogiannis, E. Anagnostakis, Fuzzy Sets and Systems, 128, 413 (2002) 
10. M. Hudson Beale, M. Hagan, H. Demuth, Natick: MathWorks, 22, 255-271 (2014) 
11. J. Nowicka-Zagrajek,  R. Weron, Signal Processing, 82, 1903 (2002) 
12. H.C. Huang, R.C. Hwang, J.G. Hsieh, Electrical Power and Energy Syst., 24, 245 

(2002) 
13. D. Srinivasan, S.S. Tan, C.S. Chang, E.K. Chan, IEE Proc. Gener. Transm. Distrib, 

145:6, 409 (1998) 

7

E3S Web of Conferences 21, 02002 (2017) DOI: 10.1051/e3sconf/20172102002
The Second International Innovative Mining Symposium



Environment, Energy & Earth Sciences volume 21 - 2017

Web of Conferences

>AbTION/U

Proceedings

The llnd International 
Innovative Mining Symposium 
(Devoted to Russian Federation 
Year of Environment)

THE YEAR OF ECOLOGY 
IN RUSSIA

sciences



ENVIRONMENT, ENERGY & 
EARTH SCIENCES

E3S Web of Conferences

The Second International 
Innovative Mining Symposium
(Devoted to Russian Federation Year of 
Environment)

Kemerovo, Russian Federation, November 20-22, 2017

Edited by:
M. Tyulenev, S. Zhironkin, A. Khoreshok, S. Voth, 
M. Cehlar and D. Nuray

sciences



Contents
00001 Preface: Innovative Competencies of Mining engineers in Transition to the Sustainable 

Development
A. Krechetov, A. Khoreshok and V. Blumenstein

00002 Preface: From Mining Innovations to Sustainable Development: Keynote Speakers of 
the First to the Second International Innovative Mining Symposium

M. Cehlar, J. Janocko, N. Demirel, S. Anyona, S. Voth, M. Tyulenev and S. Zhironkin

Environment Saving Mining Technologies

01001 Gas Hydrates of Coal Layers as a Methane Source in the Atmosphere and Mine 
Working

V. Dyrdin, S. Shepeleva and I  Kim

01002 The Mine Working’s Roof Stress-strain State Research in the Perspective of 
Development of New Coal Deposits of Kuzbass

S. Kostyuk, N. Bedarev, O. Lyubimov and A. Shaikhislamov

01003 Carbon-Containing Waste of Coal Enterprises in Magnetic Sorbents Technology
E. Kvashevaya, E. Ushakova and A. Ushakov

01004 Predicting the Possibility for Deep Hydroprocessing of Some Kuzbass Coals
I. Petrov and B. Tryasunov

01005 Development and Substantiation of Parameters of Environmentally Friendly 
Technology for Filling the Vertical Mine Workings with Autoclaved Slag-Concrete

A. Uglyanitca and K. Solonin

01006 Rock Deformation Behavior Near Excavations Under the Influence of High Tectonic 
Stress in Coal Seam V-12, “Severnaya” Mine, JSC “Urgalugol”

P. Grechishkin, E. Razumov, O. Petrova, A. Kozlov and E. Aushev

01007 New Technical Solution for Vertical Shaft Equipping Using Steel Headframe of 
Multifunction Purpose

E. Kassikhina, V. Pershin and Y. Glazkov

01008 Research of the Quality of Quarry Dumpers Engine Crankshafts Sliding Bearings of 
Various Manufacturers

A. Korotkov, L. Korotkova and D. Vidin

01009 New Opportunities to Expand Information on Intense-Strained State of the Earth's 
Crust in the Areas of Development Mineral Resources During Monitoring Creation

V. Pershin and A. Solovitskiy

III



01010 The Extent of Destruction Zones Within Protective Pillars in Jsc “Suek-Kuzbass” 
Underground Mines

N. Pirieva and I. Ermakova

01011 Prerequisites for the Establishment of the Automated Monitoring System and 
Accounting of the Displacement of the Roof of Underground Mines for the 
Improvement of Safety of Mining Work

A. Abramovich, E. Pudov and E. Kuzin

01012 Increasing Stability of Mine Surface Facilities on the Fill-Up Ground
M. Sokolov and S. Prostov

01013 Logistic Principles Application for Managing the Extraction and Transportation of 
Solid Minerals

A. Tyurin

01014 Promising Technologies of Mining and Processing of Solid Minerals
S. Shabaev, S. Ivanov and E. Vakhianov

01015 Three-Dimensional Computer Simulation as an Important Competence Based 
Aspect of a Modem Mining Professional

(). Aksenova and A. Pachkina

01016 Unmanned Mine of the 21st Centuries
I. Semykina, A. Grigoryev, A. Gargayev and V. Zavyalov

01017 Determination of the Geometric Form of a Plane of a Tectonic Gap as the Inverse 
Ill-posed Problem of Mathematical Physics

D. Sirota and V. Ivanov

01018 Parameters of Solidifying Mixtures Transporting at Underground Ore Mining
V. Golik and Y. Dmitrak

01019 Drilling Rig Operation Mode Recognition by an Artificial Neuronet
F. Abu-Abed and N. Borisov

01020 Perspectives for application of moulded sorption materials based on peat and mineral 
compositions

O. Misnikov

01021 Technogenic Rock Dumps Physical Properties’ Prognosis via Results of the 
Structure Numerical Modeling

S. Markov, V. Martyanov, E. Preis and A. Abay

01022 Modeling of Energy-saving System of Conditioning Mine Air for Shallow 
Underground Mines

A. Nikolaev, T. Miftakliov and E. Nikolaeva

IV



01023 Knowledge Assessment Software in Mining Specialist Training 
V. Lebedev and O. Pnhova

01024 Modeling of Three Flat Coal Seams Strata Developing at Open Pit Miming 
T. Gvozdkova, S. Markov, N. Demirel and S. Anyona

01025 Parameters of Transportation of Tailings of Metals Lixiviating 
V. Golik and Y. Dmitrak

01026 Ecological and Economic Prerequisites for the Extraction of Solid Minerals from the 
Bottom of the Arctic Seas

A. Myaskov and A. Gonchar

01027 Efficiency of Low-Profile External Dumping at Open Pit Coal Mining in Kemerovo 
Region

A. Selyukov, V. Ermolaev and I. Kostinez

01028 Numerical Simulation of Aerogasdynamics Processes in a Longwall Panel for 
Estimation of Spontaneous Combustion Hazards

S. Meshkov and A. Sidorenko

01029 The Development of Environmentally Friendly Technologies of Using Coals and 
Products of Their Enrichment in the Form of Coal Water Slurries

V. Murko and V. Hamalainen

01030 Assessing the Effects of Underground Mining Activities on High-Voltage Overhead 
Power Lines

V. Gusev, A. Zhuravlyov and E. Maliukhina

01031 Using of Wide Stopes in Coalless Zones Mined by Shovels and Backhoes 
V. Kolesnikov, O. Litvin, J. Janocko and A. Efremenkov

01032 Intelligent Mining Engineering Systems in the Structure of Industry 4.0
M. Rylnikova, D. Radchenko and D. Klebanov

01033 Causes of Low Efficiency of Combined Ventilation System in Coal Mines in 
Resolving the Problem of Air Leaks (Inflows) Between Levels and Surface

V. Popov, Y. Filatov, Нее Lee and A. Golik

01034 Problem of Methane-Air Mixture Explosions in Working Faces of Coal Mines at 
Mining Intensification and Ways of its Solution

S. Novoselov, V. Popov, Y. Filatov, Нее Lee and A. Golik

01035 Coal Squeezing-Out, its Description and Conditions of Development
S. Kostyuk, A. Gegreen, V. Meljnik and M. Lupeey

V



Environment Problems in Mining Regions

02001 Energy and Resource-Saving Sources of Energy in Small Power Engineering of 
Siberia

M. Baranova

02002 The Increase of Power Efficiency of Underground Coal Mining by the Forecasting 
of Electric Power Consumption

V. Efremenko, R. Belyaevsky and E. Skrebneva

02003 Scientific Background for Processing of Aluminum Waste
(). Kononchuk, A. Alekseev, O. Zubkova and V. Udovitsky

02004 Research of Environmental and Economic Interactions of Coke And By-Product 
Process

V. Mikhailov, T. Kiseleva, S. Bugrova, A. Muromtseva and Y. Mikhailova

02005 Coal Producer's Rubber Waste Processing Development
E. Makarevich, A. Papin, A. Nevedrov, T. Cherkasova and A. Ignatova

02006 Enhancement of Operating Efficiency of the Central Coal-Preparation Plant of 
“MMK -UGOL” Ltd. Under Current Conditions

M. Basarygin

02007 Diagnostics of Oil Pollution Zones by Electro-Physical Method
S. Prostov and E. Shabanov

02008 Ensuring the Environmental and Industrial Safety in Solid Mineral Deposit Surface 
Mining

K. Trubetskoy, M. Rylnikova and E. Esina

02009 Rare and Rare-Earth Metals in Coal Processing Waste
T. Cherkasova, E. Cherkasova, A. Tikhomirova, A. Bobrovnikova and I. Goryunova

02010 Effective Processing of the Iron Ores
V. Kuskov, Y. Kuskova and V. Udovitsky

02011 Influence of Coal Industry Enterprises on Biodiversity (on the Example of 
Formicidae)

S. Blinova and T. Dobrydina

02012 Land Resource Management as the Ground for Mining Area Sustainable 
Development

A. Solovitskiy, O. Brel, N. Nikulin, E. Nastavko and T. Meser

02013 Adaptive Adjustment in Taraxacum Officinale Wigg. in the Conditions of 
Overburden Dump

O. Legoshchina, /. Egorova and O. Neverova

VI



02014 Formation of Mesoherpetobionts Communities on a Reclamated Coal Open Pit 
Dump

S. Luzyanin and N. Eremeeva

02015 Resource-Saving Cleaning Technologies for Power Plant Waste-Water Cooling 
Ponds

L. Zakonnova, I. Nikishkin and A. Rostovzev

02016 Innovative Production of Polyvinychloride on the Basis of Vertical Integration of 
Business and Cluster Organisation

I. Kudryashova, N. Zakharova and E. Kharlampenkov

02017 The Environmental Impacts of the Coal Industry
S. Burtsev, V. Efimov and T. Korchagina

02018 Stimulation of the Methane Production with the Use of Changing of the Rock Massif 
Physical Conditions

M. Baev, V. Khyamyalyaynen and A. Shevtsov

02019 Increasing the Reliability of the Work of Artificial Filtering Arrays for the 
Purification of Quarry Waste Water

M. Tyulenev, Y. Lesin, O. Litvin, E. Maliukhina and A. Abay

02020 Organizational-Legal and Technological Aspects of Ensuring Environmental Safety 
of Mining Enterprises: Perspective Analysis in the Context of the General 
Enhancement of Environmental Problem

E. Vorontsova, A. Vorontsov and Y. Drozdenko

02021 Belt Aligning Revisited
V. Yurchenko

02022 Spectral Study of Modified Humic Acids from Lignite
S. Zherebtsov, N. Malyshenko, L. Bryukhovetskaya and Z. Ismagilov

Innovations in Mining Machinery

03001 Substantiation of the Necessity for Design of Geohod Control System
V. Aksenov, I. Chicherin, I. Kostinez, A. Kazantsev and A. Efremenkov

03002 Dependence of Reliability and Resource of the Elements of the Design of Quarry 
Automatics with the Degrees of their Downloads

D. Stenin and N. Stenina

03003 Functional Quality Criterion of Rock Handling Mechanization at Open-pit Mines
Y. Voronov and A. Voronov

VII



03004 Definition of Static Voltage Characteristics of the Motor Load for the Purpose of 
Increase in Energy Efficiency of Coal Mines of Kuzbass

F. Nepsha and V. Efremenko

03005 Disk Rock Cutting Tool for the Implementation of Resource-Saving Technologies of 
Mining of Solid Minerals

L. Mametyev, A. Khoreshok, A. Tsekhin and A. Borisov

03006 Technical Diagnostics of Ventilation Units for Energy Efficiency and Safety of 
Operation

E. Kuzin, V. Shahmanov and D. Dubinkin

03007 Load Cases Relevant for Proof of Competence of Fast Running Hoists
S. Voth

03008 The Influence of Parameters on the Generatrix of the Helicoid Form Guide of 
Geokhod Bar Working Body

V Aksenov, V. Sadovets and D. Pashkov

03009 Application of Mathematical and Three-Dimensional Computer Modeling Tools in 
the Planning of Processes of Fuel and Energy Complexes

O. Aksenova, E. Nikolaeva and M. Cehlar

03010 Justification of the Shape of a Non-Circular Cross-Section for Drilling With a Roller 
Cutter

G. Buyalich and M. Husnutdinov

03011 Improving the Repair Planning System for Mining Equipment on the Basis of Non
destructive Evaluation Data

M. Drygin and N. Kuryshkin

03012 The Raising Influence of Information Technologies on Professional Training in the 
Sphere of Automated Driving When Transporting Mined Rock

A. Kosolapov and S. Krysin

03013 Estimation of Energy Efficiency of Means of Transport According to the Results of 
Technical Diagnostics

A. Shalkov and M. Mamaeva

03014 Innovations of Engineering Company and Competitiveness in the Mining Equipment 
Market

V. Pogrebnoi, L. Samorodova, L. Shut ’ко, Y. Yakunina and O. Lyubimov

03015 Increasing the Technical Level of Mining Haul Trucks
Y. Voronov, A. Voronov, S. Grishin and A. Bujankin

03016 Forecasting of a Thermal Condition of Pneumatic Tires of Dump Trucks
A. Kvasova, B. Gerike, E. Murko and D. Skudarnov

VIII



03017 Perfection of Methods of Mathematical Analysis for Increasing the Completeness of 
Subsoil Development

M. Fokina

03018 Factors Determining the Size of Sealing Clearance in Hydraulic Legs of Powered 
Supports

G. Buyalich, K. Buyalich and M. Byakov

Mining Regions’ Sustainable Development

04001 Individual Learning Route as a Way of Highly Qualified Specialists Training for 
Extraction of Solid Commercial Minerals Enterprises

E. Oschepkova, I. Vasinskaya and I. Sockoluck

04002 Sustainable Development vs. Post-Industrial Transformation: Possibilities for Russia
S. Zhironkin, M. Gasanov, G. Barysheva, E. Gasanov, O. Zhironkina and G. Kayachev

04003 Neo-Industrial and Sustainable Development of Russia as Mineral Resources 
Exploiting Country

M. Prokudina, O. Zhironkina, O. Kalinina, M. Gasanov, F. Agafonov

04004 Viral Management as a New Type of Enterprise Management in Coal Industry
O. Garafonova, S. Grigashkina and A. Zhosan

04005 The Regional-Matrix Approach to the Training of Highly Qualified Personnel for the 
Sustainable Development of the Mining Region

E. Zhernov and E. Nehoda

04006 Improvement of the System of Training of Specialists by University for Coal Mining 
Enterprises

V Mikhalchenko and I. Seredkina

04007 The Concept of Resource Use Efficiency as a Theoretical Basis for Promising Coal 
Mining Technologies

V. Mikhalchenko

04008 Ideological Paradigms and Their Impact on Environmental Problems Solutions in 
Coal Mining Regions

V. Zolotukhin, N. Zolotukhina, M. Yazevich, A. Rodionov and Marina Kozyreva

04009 The Prospects of Accounting at Mining Enterprises as a Factor of Ensuring their 
Sustainable Development

T. Tyuleneva

04010 Tools of Realization of Social Responsibility of Industrial Business for Sustainable 
Socio-economic Development of Mining Region’s Rural Territory

T. Jurzina, N. Egorova, N. Zaruba and P. Kosinskij

IX



04011 Score Mining Rents in Terms of Investment Attractiveness of Peat Mining
G. Alexandrov and A. Yablonev

04012 Mastering Foreign Language Competence of Ecology and Environment Managers 
for Mining Industry of Kuzbass

O. Greenwald, R. lslamov and T. Sergeychick

04013 NBIC-Convergence as a Paradigm Platform of Sustainable Development 
E. Dotsenko

04014 Sustainable Development Strategy for Russian Mineral Resources Extracting 
Economy

E. Dotsenko, N. Ezdina, A. Prilepskaya and K. Pivnyk

04015 Humanity and Environment Co-influence in the Shadow of Technological 
Convergence

N. Ezdina

04016 Modem Trends of Additional Professional Education Development for Mineral 
Resource Extracting

O. Borisova, V. Frolova and E. Merzlikina

04017 Corporate Social and Ecological Responsibility of Russian Coal Mining Companies
N. Ravochkin, V. Shchennikov and V. Syrov

04018 Diversification of the Higher Mining Education Financing in Globalization Era 
V. Frolova, O. Dolina and T. Shpil ’kina

04019 Andragogical Model in Language Training of Mining Specialists
E. Bondareva, G. Chistyakova, Y. Kleshevskyi, S. Sergeev and A. Stepanov

04020 Improving Occupational and Industrial Safety Management System at Coal Mining 
Enterprises

S. Smagina, O. Kadnikova, K. Demidenko, G. Chistyakova and A. Rolgayzer

04021 Education within Sustainable Development: Critical Thinking Formation on ESL 
Class

I. Pevneva, O. Gavrishina, A. Smirnova, E. Rozhneva and N. Yakimova

04022 Some Diversification Factors of Old Industrial Regions’ Economy and Transition to 
the Innovative Development

O. Tabashnikova

04023 Key Trends in Institutional Changes Under Sustainable Development 
(). Karpova, I. Pevneva, I. Dymova, T. Kostina and S. Li

04024 Integration of MOOCs in Advanced Mining Training Programmes

X



I. Saveleva, О. Greenwald, S. Kolomiets and E. Medvedeva

04025 Innovative Technological Development of Russian Mining Regions (on Example of 
Kemerovo Region)

E. Shavina and O. Kalenov

04026 Age-Sex Structure of the Population and Demographic Processes in Environmentally 
Challenged Mining Region (on the example of Kemerovo region)

T. Leshukov, O. Brel, A. Zaytseva, Ph. Kaizer and К Makarov

04027 The Distribution of the Informative Intensity of the Text in Terms of its Structure 
(On Materials of the English Texts in the Mining Sphere)

L. Znikina and E. Rozhneva

04028 Training of Engineering Personnel for the Innovative Coal Industry: Problems and 
Ways of Solution

N. Zaruba, T. Fraltsova and T. Snegireva

04029 Innovative Model of Practice-Oriented Training of Employees of the Town-Forming 
Enterprise in the Mining Region (by the Example of JSC "SUEK-Kuzbass")

S. Kulay and G. Kayachev

04030 Improvement and Development of the Motivation System in the Occupational and 
Industrial Safety Field

A. Pavlov and D. Gavrilov

XI



E3S Web of Conferences

volume 21 - 2017

The sustainable development of mining regions requires synchronous 
impetus of innovations in mineral resources extracting and processing, 
environment protection technologies, mining machinery and social-and- 
economic activities. The whole industrial complex of the region including 
subsoil use, modernization of mining equipment and the development of 
human capital should become a platform for sustainable development. 
The aim of The llnd International Innovative Mining Symposium (Devoted 
to Russian Federation Year of Environment) is to create a workshop for 
international discussion of urgent issues of resource sector’s environment- 
friendly development worldwide by specialists, experts and researchers. 
The leading role in this discussion belongs to the mineral resource 
universities -  the centers of innovative development of the mining regions.

ISBN: 978-2-7598-9026-2

E3S Web of 
onferences

www.e3s-conferences.org

http://www.e3s-conferences.org



	2017_E3S Web Conf_vol.21_#02002_ЕфрВ
	Общ
	Общ
	2017_E3S Web Conf_vol.21_Statement of Peer review


