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Abstract: Mining rescue in Slovakia represents a specifibponent of the rescue system with a long tradiéind a
significant position in the field of occupationaddith and safety. Its main task is to resolve uydemd emergencies,
including accidents, collapses, fires or gas leaksle the activities of mining rescue workers regunigh professional
preparedness and logistical coordination. Thelarticuses on the analysis of the strengths anéivesaes of the mining
rescue system in Slovakia with regard to orgaromali technical, logistical and social aspects. phper presents
findings from literature, legislation and practicakperience, supplemented by the international esonand
recommendations for further development.

1 Introduction Mining is one of the traditional sectors of the \&ik
Mining is a risky activity. Underground accidenfsea €conomy, and its historical importance is linkedrtiaing
require immediate intervention by specialized utitat towns, metallurgy and industrial development. Deesftie
have expert knowledge, physical preparedness aifisp decline of coal and ore mining, mining rescue remain
technical means. Mining rescue in Slovakia hagditton important part of the country’s security systems It
of more than a century and is one of the professtbat importance goes beyond the mining operations thieese

require a high level of solidarity, dedication dndistics as the know-how and capacities of the Main Mining
of interventions. Rescue Station (HBZS) are also used in intervesiiothe

chemical industry, in construction or in solvingigents
in underground structures (tunnels, collectorsyFé 1).

The purpose of this article is to analyze the aurseate
of mining rescue in Slovakia, identify its strergytAnd
weaknesses, and emphasize its social and moral
significance [1]. At the same time, attention isogpaid to
aspects of logistics and the organization of irgatons,
which are key to effective management of crisigagibns.
It clarifies why it is necessary to examine thisaaalso
from the perspective of logistics. Logistics isey lkelement
in the management of human resources, technology,
materials, and time factors in crisis situationffedive
logistics can decide the speed and success of the
intervention, and thus the saving of human lives.

2 Literature review and legislative
framework

The issue of mining rescue is enshrined in the
legislation of the Slovak Republic, in particularAct No.
51/1988 Coll. on mining activities, explosives astdte
mining administration and in related decrees. Tdie of
coordination and methodological management isliedfi
by the Main Mining Rescue Station (HBZS) in Prieaad
and the Main Mining Office (HBU) [1]. Mining rescls
presented rather marginally in the professionalditure.
In Slovakia, the basic source of methodological and
technical knowledge is the Main Mining Rescue Statn
Prievidza (HBZS), which regularly publishes acivit

Figure 1 Mine rescuers inspecting parts of the mine
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reports, intervention statistics and professionadministration bodies, cooperation with other congis
methodologies. (firefighters, paramedics, police).

According to available sources [1,2], Slovakiarie of According to HBZS, logistics represents up to 402 o
the few European countries where mining rescudills sthe overall success of the intervention, since evéap-
systematically developed and maintained as dmined team without the necessary resources and
independent organizational unit. The European Agémc  coordination is unable to intervene effectively.

Safety and Health at Work [3] emphasizes the ingpme
of specialized rescue services in preventing asdlving 4.1  Strengths of mining rescue servicesin

crises, with logistical preparation and the avadliighof Slovakia
equipment being among the decisive factors fostioeess Strengths include:
of the intervention. An international perspectlve | . Long tradition and experience: Centralized strret

provided by EU-OSHA, which analyzes occupatioresi  and high expertise of HBZS, Slovakia has a buitey of

in mining and related industries. Studies by thehhécal mine rescue StationS, which have a number of seftdes
University of KoSice (TUKE), especially in the ared  interventions.

process safety and reliability, contribute to tesue of « Expertise and preparedness: Mine rescuers undergo
crisis management logistics. On the academic canp@ls specialized training, regular exercises and psydfichl
Department of Mining and Geotechnics regularlyyreparation. Experience from interventions outshileing
publishes studies on safety and rescue [4-6]. Cze@finnels, chemical operations).

literature is galso worth mentioning (_Mining Resc@erps, « Technical equipment: Modernized breathing
HBU), which presents experiences from acutgpparatus, monitoring equipment and special trahspo
interventions in the Ostrava-Karvinsky district. i¥h yehicles increase the effectiveness of intervestion

knowledge is transferable to Slovak conditions tiuthe « Logistical coordination: A clearly set commandian
similarity of the legislative environment and theture of  communication system enables rapid mobilization of
mining operations [7]. forces and resources.

o o _ ) * Social credit: The profession of a mine rescuer i
3 Organization of mining rescue services in associated with a high degree of respect and afusiie
Slovakia public.  Connections with international rescue
Mining rescue services in Slovakia are centrallprganizations.
organized through the HBZS in Prievidza. The HBZS

provides [1,4,7]: 4.2 Weaknesses and challenges

« emergency units for mining operations, Weaknesses and challenges include:

« professional training and education of rescuers, * Decline in mining activity: Insufficient fundindue to

« special equipment (breathing equipment, detectidhe decline in mining in Slovakia leads to a redurcin the
devices, measuring equipment), number of active rescuers and threatens the catytiof

« research and development of technical means, the system.

« coordination of interventions throughout theitery « Financial constraints: Outdated technology arel th
of the Slovak Republic. need for its modernization, insufficient resourdes

The legislative framework is determined by the M@i modernization of technology and infrastructure fithie
Act No. 44/1988 Coll. and implementing regulationsgevelopment of services.

which stipulate the obligation of employers to pdav * Personnel capacities: Personnel weakening dileeto

mining rescue services. departure of experienced experts, recruiting nesguers
is difficult due to specific requirements and risks

4 Logistic processes in mining rescue * International isolation: The Slovak system issles

The intervention of mine rescuers is a COmp|e§onne:c'[ed to foreign initiatives compared to otk&f

logistical operation. Logistics plays a key role three ~countries. _
basic levels [8]: » Administrative burden: A high level of bureaugrac

Personnel logistics — selection, training and ewrery slows down the process of innovation and flexipitif the

provision of teams, mobilization of the team atrshotice. ~ SYStém.
Material logistics — management and maintenance of ) L
special equipment (breathing apparatus, vehicle&,3 Social and moral significance
measuring equipment), preparation of equipment and Mining rescue is not just a profession, but also a
transport to the intervention site, supply of oxygeMmission. Rescuers protect human lives, propertythad
equipment and energy. environment through their work (Figure 2). In thes of
Information logistics — flow of information betweere ~ the public, they are a symbol of solidarity and rege.
intervention team, HBZS, operations and statéheir work goes beyond mining itself - their expede is
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also applied in emergency situations outside minsagh 5 Comparison of mining rescue services

as floods or technological accidents (Figure 3).

Figure 2 Minerescuersinthe mining area

Figure 3 Technology in the mining area

Mining rescue in Slovakia is based on strong traioit
and many years of experience, but for an objective
assessment of its current level, it is necessacyprpare it
with foreign models that offer inspiring solutioirs the
field of organization, technical support and finiaigc
Countries with the most significant standards aftld of
mining safety include Germany, the Czech Republic,
Poland and Australia, each of which representdferent
approach to the systemic provision of rescue ses\ig].

Germany is characterized by a high degree of
centralization and state funding, which ensurestaleility
and continuity of rescue services. Preventive measu
mandatory training and strict legislation are ae th
forefront, which significantly reduces the risk s#rious
incidents. An important element is the use of adedn
monitoring technologies - for example, systems for
continuous monitoring of gas concentrations, moveroé
people or stability of mining areas. Logistical deeess is
supported by a network of centralized rescue statio
which enable rapid mobilization of units and equimtn

Poland represents a different model, in which theee
noticeable greater involvement of private entiieshe
organization of the mine rescue service. Althoughstate
retains a regulatory and supervisory role, a Sicpit part
of the responsibility lies directly with the minperators.
This model brings advantages in the form of higher
technological variability and more flexible finangi but
at the same time creates challenges in the area of
coordination and a unified approach to large-scale
interventions. Poland is an example of a countreneh
modern technologies (e.g. robotic devices or thkerma
imaging systems) significantly improve intervention
readiness, but the problem remains the lack ofifopahl
personnel and the need for their systematic regiiemént.

Australia is an example of a comprehensive approach
to industrial safety, in which mining rescue is yul
integrated. Rescue units operate within a broaddweork
of industrial protection, which combines legislatiarade
unions, inspectorates and employers themselvese Tha
significant emphasis on transparency - all incigeste
systematically recorded and publicly analyzed. The
Australian model is among the most technologically
advanced: it uses drones, remotely controlled sbot
automated monitoring systems and sophisticated
simulation technologies that allow for the predintiof
risks and the optimization of interventions.

Slovakia can boast a long tradition and high leofel
expertise of rescue workers, who are also respéctie
international environment. A strong point is alsetieong
connection to state authorities and security forces
However, a weak point is the lack of technological
modernization and financial sustainability of thestem,
which is associated with the gradual decline ofingn
Compared to countries such as Germany or Australia,
Slovakia has not yet reached the level of automadiad
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use of modern technologies, which represents romm f

future development.
The future of mining rescue is inextricably linkedhe

Slovak Republic for 2024, [Online], Available:
www. hbu.sk/pdf/HBU_rocna-sprava_2024.pdf
[07 May 2025], 2025. (Original in Slovak)

challenges of energy transformation, the decline ¢2] District Mining Office in Bansk& Bystrica, Refiaon

traditional mining and the changing risk environmen

Inspiration from the experiences of developed caesmis
therefore a key prerequisite for the Slovak system
remain functional, effective and socially recogudize

6 Discussion

the activities of the State Mining Administratiohtbe
Slovak Republic, District Mining Office in Banska
Bystrica  for 2024, [Online], Available:
https://www.hbu.sk/files/documents/spravy/2024/obu-
bb_rocna-sprava_2024.pdf [07 May 2025], 2025.
(Criginal in Slovak)

A comparison with foreign countries shows that thé€3] EU-OSHA — ochrana v banskom sektore, Directive

Slovak system has a high professional quality lbgs|
behind in the financial and technical areas. In@zech
Republic and Poland, the financing of rescue sesvis
tied to state resources to a greater extent th&howekia.

In addition, modern digital technologies are used i

Germany and Austria to monitor interventions ifl teae.

Logistics is therefore an area where the Slovakingin

92/104/EEC - Mineral-extracting industries — safety
requirements, [Online], Available: https://oshaapa.
eu/en/legislation/directives/12 [07 May 2025], 2024

[4] HBZS - Prievidza, Main Mine Rescue Station (HBZ

Prievidza branch plant, [Online], Available:
https://www.hbp.sk/index.php/sk/sluzby/zachranna-
sluzba [07 May 2025], 2024. (Original in Slovak)

rescue service has significant room for improvement [5] MY Horna Nitra, HBZS wants to continue to betpto

especially in the areas of digitalization, predieti

the Ministry of Economy of the Slovak Republic, the

maintenance of equipment and modern human resourcestate should participate in financing, [Online],

management [9,10].

7 Conclusions

Mining rescue in Slovakia is a unique system tha

despite the decline in mining activities, playsraportant
role in the country's safety infrastructure. Thealgsis

showed that the strengths are expertise and cesttal

structure, and the weaknesses are financing ahdited
support.
The aim of the article was to point out the impoce

of mining rescue not only from the point of view of

logistics, but also from the point of view of thecsal and

moral dimension. In the future, it is necessarjotik for

solutions that will ensure its sustainability artthptation

to new challenges. Logistics is a determining tfml

increasing the efficiency of rescue interventidri®e result

is a recommendation to focus in the future on:

* ensuring a stable and sustainable financing model

ea higher level of technological
(modernization of equipment,
information flows)

e more intensive international cooperation in ftiagn
exchange of experience and transfer of know-how.

Only in this way will it be possible to maintairhagh
level of safety and preparedness of mining rescurdeavs
in the 21st century.
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