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Abstract:

Currently used machine diagnostic systems are based on very modern solutions based on the acquisition and
recording of their operating parameters in real time. Increasingly available and high-tech sensor systems mean
that the number of recorded parameters is increasing and their quality is improving. These data are mainly
used to assess the technical condition of machines and the processes they perform. In mining, these data can
also be used to assess and, at a later stage, improve the safety of the underground mining process. Referring
to this issue, the paper presents examples of the use of diagnostic systems for powered roof supports and
longwall shearers to assess the safety status of the underground hard coal mining process. In the case of the
wall support, the focus was on measuring the pressures in the stands of its individual sections. Temporary
changes in the values of these pressures constitute a valuable source of information regarding the interaction
of the support with the rock mass. In particular, this concerns the identification of the effects of the informa-
tional impact of the rock mass on the longwall excavation protected by the support. The research results pre-
sented in the paper, especially in the case of very dangerous dynamic impacts, indicate the possibility of both
diagnosing the operating condition of the section and identifying symptoms of exposure to such events. This
undoubtedly significantly expands the possibilities of using the measured pressures. Diagnostic signals from a
longwall shearer are also widely used. The current intensities drawn by its motors while cutting the rock mass,
as well as the advance speed and its position in the wall make it possible to analyze these parameters and their
changes before, during and after the occurrence of various types of events. These data enable the assessment
of the effects of the rock mass on its operational efficiency and safety status. It also enables the identification
of symptoms that precede the occurrence of such events. The presented examples indicate the need for a
broader and more holistic approach to the use of diagnostic parameters of mining machines. In particular, this
concerns the study of the cooperation between the support and the rock mass and its influence on the effi-
ciency and safety of the rock mass mining process. The subject matter addressed relates to very important and
current issues, and the developed methodology and obtained results should be applied in practice as soon as
possible.
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machines

INTRODUCTION

Despite many changes taking place in the global power in-
dustry, hard bituminous coal remains to be one of the
world's main energy resources. This also applies to Po-
land, where, despite the changes associated with the im-
plementation of the sustainable development economy
and new climate concepts, coal is the basis of the energy

mix [1, 2]. It should also be emphasized that in addition to
the great importance of coal for the domestic power in-
dustry, it is a fundamental raw material used in the pro-
duction of coke necessary for steelmaking. Also in other
economic sectors, the use of coal is notable and important
for the economic development of the country and the
world. Its new applications continue to emerge (e.g.
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graphene production), confirming its importance and
enormous potential.

The coal production process itself is very complex and
dangerous [3, 4, 5, 6]. This is primarily due to the environ-
mental conditions in which it is mined. The unpredictabil-
ity of these conditions makes the rock mass extraction
process and the transportation of mined material to the
surface dangerous and subject to a high risk of adverse
random events. Therefore, more and more modern and
reliable equipment including mining machinery is being
used in the process of mining the rock mass and transport-
ing the mined material.

This particularly applies to the most dangerous part of the
process: the rock mass (coal) extraction and its transpor-
tation from the face of the mining wall.

In order to achieve appropriate efficiency and ensure
safety of the rock extraction process, powered longwall
systems are used. Such a system consists of a mining ma-
chine (shearer or planer), powered roof support, scraper
conveyors (longwall and subwall), and crushers. Despite
being interconnected, each of these machines has its own
role and tasks in the entire extraction process. Their func-
tionalities are interrelated, and from a reliability point of
view, they constitute a serial structure system.

The powered roof support plays a crucial role in the entire
underground mining process and its safety. Its primary
task is to secure the working environment (the face area)
during the excavation process, as well as to assist with ad-
ditional tasks. It also supports the process of moving other
machines of the system during an operation. A well-
matched powered roof support should also guarantee
proper interaction with the rock mass. This applies to both
the roof and the floor of the longwall excavation [7, 8].
Consequently, it can be concluded that the powered
longwall support is the basis for the process of mining the
rock mass and hauling the mining material from the face
area. The entire support is made of individual sections,
which are now highly sophisticated machines that have
the ability to adapt to changing geological and mining con-
ditions in which mining is carried out.

Similarly, the other machines of the powered longwall sys-
tem feature a high degree of modernity and reliability,
mainly due to very challenging environmental conditions
in which these machines are operated.

Along with the development of modern technologies [9,
10] as well as the energy and climate changes [11, 12] that
have been taking place in the domestic and global econo-
mies in recent years, mining machines now feature in-
creasingly advanced diagnostic systems [13]. Their main
purpose is to diagnose their condition and monitor the
operating parameters of these machines and the entire
mining process [14, 15, 16, 17]. The diagnostic systems
used in mining machinery are characterized by their enor-
mous potential for data recording and acquisition, often
in real time [18, 19, 20, 21, 22, 23].

The frequencies of data recording are also increasing, al-
lowing for the analysis of gradually more dynamic changes
in these parameters.

In the case of mining machines, this is particularly advan-
tageous because processes such as the deformational im-
pact of the rock mass on the roof support [24, 25] or ven-
tilation hazards [26, 27, 28] are dynamic in nature.

Thus, diagnostic systems, and in particular the data they
record, may find much broader applications in mining
than initially anticipated. In many cases, this data provides
an additional source of information about external condi-
tions that determine the operating parameters of mining
machines.

Critical to the correct way of functioning of such a system
is its ability to acquire, collect and process this data and
analyze the obtained results appropriately [29, 30]. In this
part, it is crucial to correctly interpret the results obtained
and look for patterns, regularities, symptoms and rules
that provide the basis for drawing conclusions and gener-
alizing the findings. This process is highly complex and, in
addition to having access to large diagnostic datasets, also
requires the expertise of researchers who specialize in
data analysis. The effectiveness and quality of the results
obtained are significantly influenced by the issues related
to analyzing large datasets and the entire inference pro-
cess. [31, 32, 33, 34].

Thus, despite the many problems associated with the
analysis and inference process — which should also include
elements of forecasting — the use of diagnostic data, es-
pecially in the mining industry, should be more widely
adopted. This is also due to the fact that it is very challeng-
ing and expensive to install additional sensory systems
(such as those for monitoring changes in rock stress) un-
der very dynamically changing conditions of mining oper-
ations. Such systems would further disrupt the entire ex-
ploitation process, requiring additional systems for trans-
mission, archiving, etc.

Therefore, it is entirely reasonable to use diagnostic sig-
nals from machines that are most often already equipped
with sensory and archiving systems or signal transmission
features. From both a cost and organizational perspective,
such a solution seems to be very advantageous.
Addressing this extremely important and current issue of
the lack of dedicated systems for diagnosing work pro-
cesses and monitoring the working environment of min-
ing machinery, a methodology has been developed for us-
ing diagnostic signals from these machines to also study
operational processes.

This paper proposes, particularly for the mining industry,
to integrate the technical diagnostics of machines with
the diagnostics of the extraction processes in which these
machines are used. This approach is highly advantageous
as it allows for the additional use of diagnostic signals to
assess the process itself and/or the environment in which
the process is carried out. This approach thus provides sig-
nificant opportunities to enhance the utility of diagnostic
data by using it in the management of operational pro-
cesses, including workplace safety [35, 36].

The paper focuses on diagnostic signals from a powered
roof support and a longwall shearer, the basic machines
that make up a powered longwall system.
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In the case of powered roof support, the analysis was
based on temporal pressure changes in the props section
of the roof support. In the case of longwall excavations,
the powered roof support consists of several dozen to
over a hundred of these sections, depending on the length
of the excavation. Since each section typically has two hy-
draulic props, this can result in a total of over two hundred
pressure sensors along the entire longwall. This provides
an opportunity to monitor changes in the pressure values
across individual props and to track the deformational im-
pact of the rock mass on the roof support. The sections
represent independent parts of the entire roof support,
allowing us to evaluate the pressure exerted by the rock
mass on the roof support at each prop mounting point in-
dependently.

The main objective of this part of the research is to assess
the uniformity of the load distribution across the individ-
ual sections of the roof support and the effects of dynamic
interactions with the rock mass. Strong anisotropy of the
rock mass causes stress distributions and deformations to
often deviate significantly from those observed in an iso-
tropic medium. Therefore, the large number of sensors al-
lows for the identification of locations where the effects
of such events are accumulated.

A very important aspect of this part of the research is also
the analysis of these pressure changes prior to the occur-
rence of shocks. In this case, it becomes crucial to look for
signals from the rock mass regarding the possibility of
such dynamic events occurring.

The study also proposes the use of diagnostic signals com-
ing from a longwall shearer. This highly modern machine
has dozens of different types of sensors, enabling the
monitoring of its operational parameters and diagnosing
the condition of the entire machine as well as its individ-
ual components. From the perspective of the rock extrac-
tion process, it is crucial to determine the power con-
sumption of individual motors of the shearer and its ad-
vance speed in relation to factors such as mining tremors
or the increased deformational impact of the rock mass.
Thus, analyzing the impact of these factors (identified
based on the analysis of pressures in the roof support
props) on the shearer's operating parameters provides an
opportunity to assess their effects. Additionally, by being
able to locate the shearer, it is also possible to estimate
how these influences are distributed.

The analysis of the shearer’s performance parameters
also enables the assessment of its availability and the de-
gree of loading on individual motors. The analysis of this
data provides information on the utilization of the ma-
chine's potential, which is closely related to the economic
aspects and the efficiency of the entire mining production
process.

In summary, it can be stated that the aim of the conducted
research is to utilize diagnostic signals from mining ma-
chines (including the powered roof support and longwall
shearer) to assess their operational conditions as well as
safety and efficiency of underground mining processes.
The results obtained should serve as an inspiration for
conducting similar research and applying it in mining

practice. Modern mining should unquestionably make
greater use of diagnostic signals from machines and new
technologies to support the management processes [37,
38, 39].

MATERIALS AND METHOD

The chapter presents two examples of the use of ad-
vanced diagnostic systems to monitor the operating pa-
rameters of mining machines. The recorded diagnostic
signals also create enormous opportunities for their use
in examining the safety status in the environment in which
the underground mining process is carried out. The first
case concerns the measurement of pressure values in the
props of the powered roof supports, and the second case
concerns the measurement of diagnostic signals of the
longwall shearer.

PRESSURE MEASUREMENT IN HYDRAULIC PROPS OF
POWERED ROOF SUPPORTS

As previously mentioned, the powered roof support is one
of the fundamental machines that make up the powered
longwall system, whose primary purpose is the direct ex-
traction of the rock mass. The functions performed by the
powered roof support are more complex. On the one
hand, it must secure the working environment for the
crew and machines in the face of the mining wall. On the
other, it supports the operation of other machines in the
system, including the mining machine (shearer or planer),
the scraper conveyor, crushers, and other equipment. En-
suring the safety of the crew and machinery in the
longwall excavation area is unquestionably the top prior-
ity in this case. The roof support, as an active component,
must interact with the rock mass to maintain the proper
cross-section of the longwall excavation, which is essen-
tial for the movement of the crew and the flow of ventila-
tion air. At the same time, it should interact with the rock
mass (the roof and the floor) to ensure stable and safe op-
eration of the entire powered system. In this case, the fo-
cus is mainly on its interaction with the roof and floor of
the longwall excavation so as not to disrupt the continuity
of the mass rock layers in these areas. It is also very im-
portant that its operating parameters, as much as possi-
ble, support the rock mass extraction process and ensure
the proper formation of the collapse zone (when extract-
ing with roof caving). In this regard, maintaining the roof
of the longwall excavation is of crucial importance.

The criterion for maintaining the roof, designed to elimi-
nate the possibility of collapse and developed based on a

series of studies in real conditions, is as follows [40]:
1

9=mg; (1)

g
where:
g — floor load-bearing capacity index,
z11 — roof slope on the first meter of the excavation span,
mm/m,
zg — ceiling slope limit value, mm/m.
From the perspective of the powered roof support, it is
critical to determine the roof inclination over the first
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meter of the excavation span. This inclination is depend-
ent on the support capacity of the roof support [41].

It is then evident that the operating parameters of the
roof support significantly impact the continuity and effi-
ciency of the extraction process. To fulfill the tasks re-
quired of the roof support, it is essential to appropriately
select it based on the mining and geological conditions
and technical requirements of the operation, as well as to
ensure proper control and monitoring of its operating pa-
rameters throughout the extraction process.

Therefore, selecting a powered roof support for operation
in such complex and not entirely predictable environmen-
tal conditions requires adequate knowledge as well as a
range of environmental and technical data. This data
should also include information on potential random
events that may occur during the operation of the roof
support. This particularly applies to the deformational im-
pact of the rock mass on mining excavations, which trans-
lates directly to the impact of the rock mass on the roof
support. In this case, various types of rock mass tremors
and stress relieves are particularly dangerous and difficult
to predict in terms of timing, location, and intensity.

Even a properly selected roof support, according to spec-
ified procedures, does not provide a complete guarantee
of successfully performing its tasks. In this case, it is nec-
essary to monitor the operating parameters used in the
selection process to ensure its effective operation.

The operation of the powered roof support involves four
basic phases: relieving, moving, spreading, and main op-
eration. An exemplary segment of the actual work cycle of
a roof support section, showing the temporal pressure
changes in both of its props, is illustrated in Figure 1b.
Meanwhile, Figure 1a shows a view of this section with
the props indicated.

30 . ‘working pressure of powered roof
abating support

Prossure in hydraulick props, MPa
\

Time, s
Fig. 1 View of the powered roof support a) and the basic phases
of its work b)

For the efficiency of the roof support's functioning, the
main operation phase is crucial (see Fig. 1b), during which
the support bears the deformational load of the rock
mass. The interaction between the roof support and the

rock mass must proceed in a manner that ensures safe
and efficient rock mass extraction.

The main source of load on the powered roof support is
the deformational impact of the rock mass, which can be
either static and/or dynamic. The source of this load is pri-
marily the rock mass disturbed by mining operations. The
load on the roof support section is also influenced by op-
erational factors, including initial support conditions, sta-
bility, and the interaction between individual sections. Es-
timating the load on the roof support is a complex process
that requires various information, primarily concerning
the geological structure of the exploited area and the
strength parameters of the rocks.

Due to the difficult-to-predict working conditions of the
roof support, both types of load (static and dynamic) are
of a random nature. This makes it difficult to predict both
the timing and location of their occurrence, as well as the
magnitude of the loads acting on individual sections of the
roof support.

These loads, when the roof support is properly selected
and operated, are primarily carried by the support's struc-
ture and, most importantly, by the hydraulic props. The
measure of the intensity of the load carried by the section
is the average rate of force increase in these hydraulic
props, determined by the equation (2) [8]:
_ 08 (Fn—Fstp)

w,
Fn tn

()

where:

Fm — maximum value of the force in the props during the
tested time course,

Fstp — initial static force value in the props,

tn —load rise time.

As a result of the deformational impact of the rock mass
on the roof support, the forces in the section's props are
generated. In this paper, these forces are measured by the
pressure values in the hydraulic props of the powered
roof support's sections.

During the mining operation process, stress and load
measurements within the rock mass are practically not
conducted. This means that the occurrence of various
types of loads is essentially assessed based on their ef-
fects, most commonly through the deformation of the
rock mass. In the case of powered roof support, the pos-
sibility to measure the pressure values in the hydraulic
props of the roof support is crucial for assessing the mag-
nitude of these loads. This diagnostic signal not only pro-
vides information about the impact of the rock mass on
the roof support and its sections but also allows for as-
sessing the load level on the section itself during opera-
tion.

In the phases of the powered roof support section's oper-
ation shown in Figure 1b, it is evident that during the main
operation phase, the roof support actually interacts with
the rock mass, and it bears the deformational impact of
the rock mass.

It can therefore be assumed that measuring the pressure
values in the hydraulic props of the powered roof sup-
port's sections offers significant potential for monitoring
the section's performance and assessing its interaction
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with the rock mass. This is particularly relevant for hazard-
ous conditions resulting from increased static or dynamic
pressure exerted by the rock mass.

The study of temporal pressure changes in the hydraulic
props of the powered roof support is conducted using a
recording system, whose main components are pressure
sensors installed in each prop of the support's section.
The working height of the section was up to 3.6 meters.
The measurement system recorded pressure in the sub-
cylinder space of the props with an accuracy of 0.1 MPa
and a frequency of 1 Hz. The studies were conducted for
a longwall excavation in which 162 sections of powered
roof support were operating. The scheme of the pressure
measurement system in the props of the section is shown
in Figure 2.

(o)

RFID -

1 — Powered roof support, 2 — wireless pressure sensor,
3 —radio converter, 4 —shearer, 5 — pit computer,

6 — dispatcher's station, 7 — data cloud and diagnostic
parameters of the shearer

Fig. 2 Schematic diagram of the pressure recording system in
the powered roof support stands

In this process, the transmission of measurement data be-
tween the excavation zone and the surface server, which
was carried out using optical fiber, was crucial.

Figure 3 shows the map of the longwall mining area where

the pressure measurements in the hydraulic props of the

powered roof support were conducted. The map also in-
dicates the quantity, location, and intensity of recorded
tremors during the mining operation.

The examined longwall was located in a seam classified as

category Il seismic hazard zone. The seismic and tremor

hazards were primarily influenced by factors such as:

— the depth of the exploited seam, reaching up to 890
meters,

— the geomechanical properties of the coal from the
seam and the overlying rocks, as well as their natural
tendency to induce tremors,

— past mining history, namely mining edges formed in
the overlying seams.

End of longwall

O =
Y R | \ \
\
O -useuess  ( b 2\ \
O -rmecukey =

O ety

Fig. 3 Map of the mining area of the tested wall, including
recorded rock mass tremors

The longwall was mined using a transverse longwall sys-
tem with roof caving up to a height of 3.00 meters. The
dip of the strata in the area ranged from 02 to 152. The
immediate roof of the seam consisted of clay shales and
sandy shale with interlayers of sandstone. The floor of the
seam consisted of shale with coal interlayers and partially
sandy clay shale, under which there was a layer of fine-
grained sandstone followed by a coal layer approximately
0.80 meters thick. The average compression strength (Rc)
of the mined coal ranged between 7.9 and 14.4 MPa.

The recorded pressure values in the props of individual
roof support's sections allowed for the analysis of their
temporal patterns during the operation of the sections.
Figure 4 presents the general pressure variation patterns
in selected props of seven roof support's sections on a
workday when one of the tremors occurred. On that day,
at 7:36 AM, a high-intensity tremor with an energy of 2E5
J occurred in the longwall.
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Fig. 4 Time histories of pressure changes in the props of se-
lected sections of powered support on the day of the high—
energy 2E5 J shock
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Itis clearly evident that pressure changes in the presented
section's actuators are quite varied. To analyze the pres-
sure changes more precisely before and after the tremor.
Figure 5 presents the time series of pressure variations in
the studied props over 8 hours of their operation. Figure
6 shows the pressure changes in the immediate time vi-
cinity of the tremor.
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Fig. 5 Time histories of pressure changes in the props of se-

lected sections of powered support during a high-energy 2E5 J

shock
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Fig. 6 Time histories of pressure changes in the props

of selected sections of powered support directly during
the occurrence of a high-energy 2E5 J shock

The obtained time series clearly indicate a significant in-
crease in pressure within the roof support section's props
before the tremor occurred. This is likely the result of an
increase in the deformational impact of the rock mass.
The tremor itself also caused an increase in these pres-
sures, which continued to rise even after the event. These
increases and the entire event did not cause any damage
to the longwall excavation or disrupt the mining process.
Nevertheless, the analysis of the recorded pressure
changes in the props, especially before the event, indi-
cated changes in the impact of the rock mass on the roof
support.

Similar patterns were recorded for this longwall during
another tremor with an energy of 4E5 J at 2:59 (Fig. 7).
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03:17:48
03:19:09

Time, s
Fig. 7 Time histories of pressure changes in the props
of selected sections of powered support directly during a high-
energy tremor in the longwall with energy of 4E5 J

In this case, there were also pressure increases in the
props before, during, and after the tremor. In this instance
as well, the roof support ensured the safety of the
longwall excavation. However, the recorded tremors
caused pressure increases in the roof support's props,
with an increase of about 8 MPa in the first case and about
4 MPa in the second.

Measurement of diagnostic parameters of shearer oper-
ations

The machines that are part of the longwall complex coop-
erate closely with each other during the process of mining
and transporting mined material from the face zone. In
particular, this applies to the already powered roof sup-
port, which protects the longwall excavation, stabilizes
and supports the entire process of mining the rock mass.
The key to this process is the mining machine, which di-
rectly separates the mineral used from the rock mass. Cur-
rently, this task is most often performed by shearers.
Modern shearers, as well as other machines in the com-
plex (scraper conveyors, crushers) are equipped with a
number of sensors enabling monitoring of their operating
parameters. This data provides enormous opportunities
for diagnosing their technical condition and the process
being implemented. In the case of a shearer, the parame-
ters of its operation, such as the current drawn by individ-
ual motors, the feed speed or those determining its loca-
tion in the operating wall, are of particular importance.
They make it possible to assess the power consumed by
its engines and, consequently, its load and the availability
of this machine.

In the case of the tested wall, the basic diagnostic param-
eters of the shearers were recorded thanks to the indus-
trial automation system.

Of particular interest are their changes at the time of the
occurrence of the tremors already discussed in the rock
mass. In the case of the first of the presented events
(shock with energy of 2E5 J), the combine was located
near section 20 (Fig. 8).
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Fig. 8 Temporal changes in the shearer's position
in the exploitation wall during the shift in which a 2E5 J shock

occurred

The changes in current intensity in the left and right feed
motors of this combine during this time are shown in Fig-
ures 9 (left motor) and 10 (right motor).
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Fig. 9 Time histories of current intensity changes in the left
combine feed motor during the shift in which the 2E5 J shock
occurred
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Fig. 10 Time histories of current intensity changes in the right
combine feed motor during the shift in which the 2E5 J shock
occurred

Also interesting is the course of changes in the shearer
speed during this work shift (Fig. 11), as well as the distri-
butions of currents drawn by the shearer head motors
(Fig. 12 and Fig. 13).
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Fig. 11 Time histories of changes in the combine feed rate dur-
ing the exchange in which a shock with energy of 2E5 J occurred
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arm motor of the shearer's cutting head during the shift
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The waveforms obtained from the industrial automation
system provide enormous opportunities for examining
the operating states of the entire shearer and its individ-
ual components, also in terms of the impact of the in-
crease in the stress state in the rock mass, e.g. on the cur-
rent intensity drawn by its individual motors. In this case,
the analyses of changes in the current intensity drawn by
the cutting head motors are particularly interesting (Fig.
12 and 13). It is clearly visible that these intensities in-
creased significantly before the shock occurred. A lot of
information can also be provided by analyses of the
shearer’s position in the wall (Fig. 8) and its advance speed
(Fig. 11). Based on them, it is possible to determine the
shearer availability time, i.e. its actual working time. It can
be seen that in the presented period this indicator reaches
low values (there are quite many interruptions in the com-
bine's work). In the case of the second discussed shock
(energy 4ES5 J), the indicated shearer operating parame-
ters were also recorded. For this event, it is worth moni-
toring the position of the shearer in the wall (Fig. 14) and
the changes in the current drawn by the feed motors (Fig.
15 and 16) and the cutting head motors (Fig. 17 and 18).
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in the exploitation wall during the 4E5 J shock
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The presented time histories of parameters recorded by
industrial automation systems provide great possibilities
for interpretation and conclusions. Their analysis indi-
cates increased values of current intensity drawn by the
feed motors and cutting drums. It can therefore be con-
cluded that this was the result of an increase in the stress

state in the rock mass due to the occurrence of a high-
energy shock.

SUMMARY AND CONCLUSIONS

The issues addressed in this paper concern a current and
extremely important topic for the mining industry. This in-
dustry, often seen as very conservative, should indeed ap-
proach new solutions more extensively and openly, as
these offer opportunities to improve safety and the effi-
ciency of ongoing processes.

The extensive use of diagnostic parameters for mining
machines proposed in the paper should be considered a
new approach to diagnosing and monitoring the technical
condition of machines and the operational processes be-
ing carried out. From both a scientific and practical per-
spective, it is a new approach based on data that is already
largely recorded in most mines by industrial automation
systems or internal systems of individual machines. There-
fore, from an economical standpoint, implementing such
comprehensive analyses of these parameters should not
pose a significant problem.

The results of such analyses should significantly enhance
knowledge regarding the interaction between the roof
support and the rock mass, as well as the impact of the
roof support's load-bearing capacity on the mining pro-
cess. These issues are crucial for the energy consumption
of the entire process and its overall efficiency. Another
very important issue is safety. The analysis of the tem-
poral pressure patterns in the support section's props
clearly indicates the appearance of symptoms of potential
dynamic events.

Generalizing these observations at the current level may
still be premature, but further research in this area should
identify directions for action to recognize such early symp-
toms and, based on them, implement appropriate preven-
tive measures.

The conducted research and obtained results confirm the
immense capabilities and potential of diagnostic data col-
lected from mining machines. Especially considering that
most of this data is currently underutilized. On the other
hand, it becomes fully justified to utilize and analyze data
from multiple machines. It is possible to correlate the im-
pact of the rock mass on the roof support with the quality
of roof and floor, as well as with the effectiveness of the
mining process. In the future, it would also be advisable
to consider incorporating results from automatic me-
thane monitoring systems. Undoubtedly, stress increases
in the rock mass, changes in the geometry of the longwall
excavation, and mining efficiency influence methane
emissions as well as ventilation parameters. This broad,
holistic approach —integrating diagnostic parameters rec-
orded by various systems with ventilation data — should
facilitate and support the management of the entire pro-
duction process, particularly in terms of safety.

In summary, given the current state of the industry, it is
advisable to make fuller use of all data recorded by vari-
ous systems in mines to improve the efficiency and safety
of the processes. In particular, it concerns accessing rec-
orded diagnostic parameters of machines and allowing to
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analyze them in terms of the interaction between the
powered longwall system and the rock mass, as well as its
impact on ventilation parameters.

Based on these analyses, it will be possible to establish
evaluation criteria and threshold values, and to adopt
standards that can be used for making management deci-
sions.

It is evident that the results of the presented and future
research should serve as a crucial source of knowledge to
support the management of various departments within
the mine.
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