
Acta Acta Acta Acta TecnologíaTecnologíaTecnologíaTecnología        ----    International Scientific Journal about International Scientific Journal about International Scientific Journal about International Scientific Journal about TechnologiesTechnologiesTechnologiesTechnologies    

Volume: 11  2025  Issue: 3  Pages: 137-140  ISSN 2453-675X 

    

Logistical aspects of mining rescue in Slovakia – status, challenges and perspectives  

Ivan Drozdy 

 
 

~ 137 ~ 

Copyright © Acta Tecnología, www.actatecnologia.eu 

https://doi.org/10.22306/atec.v11i3.292      Received: 20 May 2025;   Revised: 03 July 2025;   Accepted: 03 Sep. 2025 

 
Logistical aspects of mining rescue in Slovakia – status, challenges 

and perspectives 
 

Ivan Drozdy 
Technical University of Košice, Institute of Logistics and Transport, FBERG, Park Komenského 14, 04200, Košice, 

Slovak Republic, EU, ivan.drozdy@tuke.sk 
 
 
Keywords: mining rescue, logistics, occupational safety, emergency service, Slovakia. 
Abstract: Mining rescue in Slovakia represents a specific component of the rescue system with a long tradition and a 
significant position in the field of occupational health and safety. Its main task is to resolve underground emergencies, 
including accidents, collapses, fires or gas leaks, while the activities of mining rescue workers require high professional 
preparedness and logistical coordination. The article focuses on the analysis of the strengths and weaknesses of the mining 
rescue system in Slovakia with regard to organizational, technical, logistical and social aspects. The paper presents 
findings from literature, legislation and practical experience, supplemented by the international context and 
recommendations for further development. 
 
1 Introduction 

Mining is a risky activity. Underground accidents often 
require immediate intervention by specialized units that 
have expert knowledge, physical preparedness and specific 
technical means. Mining rescue in Slovakia has a tradition 
of more than a century and is one of the professions that 
require a high level of solidarity, dedication and logistics 
of interventions. 

 

 
Figure 1 Mine rescuers inspecting parts of the mine 

Mining is one of the traditional sectors of the Slovak 
economy, and its historical importance is linked to mining 
towns, metallurgy and industrial development. Despite the 
decline of coal and ore mining, mining rescue remains an 
important part of the country's security system. Its 
importance goes beyond the mining operations themselves, 
as the know-how and capacities of the Main Mining 
Rescue Station (HBZS) are also used in interventions in the 
chemical industry, in construction or in solving accidents 
in underground structures (tunnels, collectors) (Figure 1). 

The purpose of this article is to analyze the current state 
of mining rescue in Slovakia, identify its strengths and 
weaknesses, and emphasize its social and moral 
significance [1]. At the same time, attention is also paid to 
aspects of logistics and the organization of interventions, 
which are key to effective management of crisis situations. 
It clarifies why it is necessary to examine this area also 
from the perspective of logistics. Logistics is a key element 
in the management of human resources, technology, 
materials, and time factors in crisis situations. Effective 
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 particular in Act No. 
51/1988 Coll. on mining activities, explosives and state 
mining administration and in related decrees. The role of 
coordination and methodological management is fulfilled 
by the Main Mining Rescue Station (HBZS) in Prievidza 
and the Main Mining Office (HBÚ) [1]. Mining rescue is 
presented rather marginally in the professional literature. 
In Slovakia, the basic source of methodological and 
technical knowledge is the Main Mining Rescue Station in 
Prievidza (HBZS), which regularly publishes activity 
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reports, intervention statistics and professional 
methodologies. 

According to available sources [1,2], Slovakia is one of 
the few European countries where mining rescue is still 
systematically developed and maintained as an 
independent organizational unit. The European Agency for 
Safety and Health at Work [3] emphasizes the importance 
of specialized rescue services in preventing and resolving 
crises, with logistical preparation and the availability of 
equipment being among the decisive factors for the success 
of the intervention. An international perspective is 
provided by EU-OSHA, which analyzes occupational risks 
in mining and related industries. Studies by the Technical 
University of Košice (TUKE), especially in the area of 
process safety and reliability, contribute to the issue of 
crisis management logistics. On the academic campus, the 
Department of Mining and Geotechnics regularly 
publishes studies on safety and rescue [4-6]. Czech 
literature is also worth mentioning (Mining Rescue Corps, 
HBU), which presents experiences from acute 
interventions in the Ostrava-Karvinský district. This 
knowledge is transferable to Slovak conditions due to the 
similarity of the legislative environment and the nature of 
mining operations [7]. 

 
3 Organization of mining rescue services in 

Slovakia 
Mining rescue services in Slovakia are centrally 

organized through the HBZS in Prievidza. The HBZS 
provides [1,4,7]: 

• emergency units for mining operations, 
• professional training and education of rescuers, 
• special equipment (breathing equipment, detection 

devices, measuring equipment), 
• research and development of technical means, 
• coordination of interventions throughout the territory 

of the Slovak Republic. 
The legislative framework is determined by the Mining 

Act No. 44/1988 Coll. and implementing regulations, 
which stipulate the obligation of employers to provide 
mining rescue services. 

 
4 Logistic processes in mining rescue  

The intervention of mine rescuers is a complex 
logistical operation. Logistics plays a key role in three 
basic levels [8]: 

Personnel logistics – selection, training and emergency 
provision of teams, mobilization of the team at short notice. 

Material logistics – management and maintenance of 
special equipment (breathing apparatus, vehicles, 
measuring equipment), preparation of equipment and 
transport to the intervention site, supply of oxygen 
equipment and energy. 

Information logistics – flow of information between the 
intervention team, HBZS, operations and state 

administration bodies, cooperation with other components 
(firefighters, paramedics, police). 

According to HBZS, logistics represents up to 40% of 
the overall success of the intervention, since even a top-
trained team without the necessary resources and 
coordination is unable to intervene effectively. 

 
4.1 Strengths of mining rescue services in 

Slovakia  
Strengths include: 
• Long tradition and experience: Centralized structure 

and high expertise of HBZS, Slovakia has a built system of 
mine rescue stations, which have a number of successful 
interventions. 

• Expertise and preparedness: Mine rescuers undergo 
specialized training, regular exercises and psychological 
preparation. Experience from interventions outside mining 
(tunnels, chemical operations). 

• Technical equipment: Modernized breathing 
apparatus, monitoring equipment and special transport 
vehicles increase the effectiveness of interventions. 

• Logistical coordination: A clearly set command and 
communication system enables rapid mobilization of 
forces and resources. 

• Social credit: The profession of a mine rescuer is 
associated with a high degree of respect and trust of the 
public. Connections with international rescue 
organizations. 

 
4.2 Weaknesses and challenges  

Weaknesses and challenges include: 
• Decline in mining activity: Insufficient funding due to 

the decline in mining in Slovakia leads to a reduction in the 
number of active rescuers and threatens the continuity of 
the system. 

• Financial constraints: Outdated technology and the 
need for its modernization, insufficient resources for 
modernization of technology and infrastructure limit the 
development of services. 

• Personnel capacities: Personnel weakening due to the 
departure of experienced experts, recruiting new rescuers 
is difficult due to specific requirements and risks. 

• International isolation: The Slovak system is less 
connected to foreign initiatives compared to other EU 
countries. 

• Administrative burden: A high level of bureaucracy 
slows down the process of innovation and flexibility of the 
system. 

 
4.3 Social and moral significance  

Mining rescue is not just a profession, but also a 
mission. Rescuers protect human lives, property and the 
environment through their work (Figure 2). In the eyes of 
the public, they are a symbol of solidarity and courage. 
Their work goes beyond mining itself - their experience is 
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also applied in emergency situations outside mining, such 
as floods or technological accidents (Figure 3). 

 

 
Figure 2 Mine rescuers in the mining area 

 

 
Figure 3 Technology in the mining area 

5 Comparison of mining rescue services  
Mining rescue in Slovakia is based on strong traditions 

and many years of experience, but for an objective 
assessment of its current level, it is necessary to compare it 
with foreign models that offer inspiring solutions in the 
field of organization, technical support and financing. 
Countries with the most significant standards in the field of 
mining safety include Germany, the Czech Republic, 
Poland and Australia, each of which represents a different 
approach to the systemic provision of rescue services [8]. 

Germany is characterized by a high degree of 
centralization and state funding, which ensures the stability 
and continuity of rescue services. Preventive measures, 
mandatory training and strict legislation are at the 
forefront, which significantly reduces the risk of serious 
incidents. An important element is the use of advanced 
monitoring technologies - for example, systems for 
continuous monitoring of gas concentrations, movement of 
people or stability of mining areas. Logistical readiness is 
supported by a network of centralized rescue stations, 
which enable rapid mobilization of units and equipment. 

Poland represents a different model, in which there is a 
noticeable greater involvement of private entities in the 
organization of the mine rescue service. Although the state 
retains a regulatory and supervisory role, a significant part 
of the responsibility lies directly with the mine operators. 
This model brings advantages in the form of higher 
technological variability and more flexible financing, 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 country where 
modern technologies (e.g. robotic devices or thermal 
imaging systems) significantly improve intervention 
readiness, but the problem remains the lack of qualified 
personnel and the need for their systematic replenishment. 

Australia is an example of a comprehensive approach 
to industrial safety, in which mining rescue is fully 
integrated. Rescue units operate within a broad framework 
of industrial protection, which combines legislation, trade 
unions, inspectorates and employers themselves. There is a 
significant emphasis on transparency - all incidents are 
systematically recorded and publicly analyzed. The 
Australian model is among the most technologically 
advanced: it uses drones, remotely controlled robots, 
automated monitoring systems and sophisticated 
simulation technologies that allow for the prediction of 
risks and the optimization of interventions. 

Slovakia can boast a long tradition and high level of 
expertise of rescue workers, who are also respected in the 
international environment. A strong point is also a strong 
connection to state authorities and security forces. 
However, a weak point is the lack of technological 
modernization and financial sustainability of the system, 
which is associated with the gradual decline of mining. 
Compared to countries such as Germany or Australia, 
Slovakia has not yet reached the level of automation and 
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use of modern technologies, which represents room for 
future development. 

The future of mining rescue is inextricably linked to the 
challenges of energy transformation, the decline of 
traditional mining and the changing risk environment. 
Inspiration from the experiences of developed countries is 
therefore a key prerequisite for the Slovak system to 
remain functional, effective and socially recognized. 

 
6 Discussion 

A comparison with foreign countries shows that the 
Slovak system has a high professional quality but lags 
behind in the financial and technical areas. In the Czech 
Republic and Poland, the financing of rescue services is 
tied to state resources to a greater extent than in Slovakia. 
In addition, modern digital technologies are used in 
Germany and Austria to monitor interventions in real time. 
Logistics is therefore an area where the Slovak mining 
rescue service has significant room for improvement - 
especially in the areas of digitalization, predictive 
maintenance of equipment and modern human resource 
management [9,10]. 

 
7 Conclusions 

Mining rescue in Slovakia is a unique system that, 
despite the decline in mining activities, plays an important 
role in the country's safety infrastructure. The analysis 
showed that the strengths are expertise and centralized 
structure, and the weaknesses are financing and technical 
support. 

The aim of the article was to point out the importance 
of mining rescue not only from the point of view of 
logistics, but also from the point of view of the social and 
moral dimension. In the future, it is necessary to look for 
solutions that will ensure its sustainability and adaptation 
to new challenges. Logistics is a determining tool for 
increasing the efficiency of rescue interventions. The result 
is a recommendation to focus in the future on: 
• ensuring a stable and sustainable financing model, 
• a higher level of technological modernization 

(modernization of equipment, digitalization of 
information flows) 

• more intensive international cooperation in training, 
exchange of experience and transfer of know-how. 
 
Only in this way will it be possible to maintain a high 

level of safety and preparedness of mining rescue workers 
in the 21st century. 
 
References 
[1] Main Mining Office, Report on the activities of the 

Main Mining Office and District Mining Offices of the 

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

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

[3] EU-OSHA – ochrana v banskom sektore, Directive 
92/104/EEC – Mineral-extracting industries – safety 
requirements, [Online], Available: https://osha.europa.
eu/en/legislation/directives/12 [07 May 2025], 2024.  

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

[5] MY Horná Nitra, HBZS wants to continue to belong to 
the Ministry of Economy of the Slovak Republic, the 
state should participate in financing, [Online], 
Available: https://myhornanitra.sme.sk/c/23289336/hb
zs-chce-nadalej-patrit-pod-mh-sr-na-financovani-sa-
ma-podielat-stat.html [07 May 2025], 2024. (Original 
in Slovak) 

[6] TSICHLA, K., ADAM, K.: The Εvolution of Health 
and Safety Training Needs of the Mining Sector in 
Greece and EU, Materials Proceedings, Vol. 5, No. 1, 
136, pp. 1-7, 2022.  
https://doi.org/10.3390/materproc2021005136 

[7] BARTKO, M.: Banícke záchranárstvo na Slovensku – 
história a perspektívy, Košice, TUKE, Košice, 
Slovakia, 2018. (Original in Slovak) 

[8] NOVÁK, P., KOWALSKI, J.: Mine Rescue Services in 
Central Europe: Comparative Study, Journal of Mining 
Safety, Vol. 45, No. 2, pp. 115-127, 2019.  

[9] HETMANCZYK, P., TAUSZ, K., KROWIAK, A.: 
Modern rescue service as a factor providing a sense of 
staff security (on example of coal mining), In: 
Bondarenko, V., Kovalevska, I., Dychkovskyy, R.: 
New techniques and technologies in mining, 
Conference of the School-of-Underground-Mining, 
September 12-18, 2010, Ukraine, pp. 157-160, 2010. 

[10] MISHRA, P.C., MOHANTY, M.K.: A review of 
factors affecting mining operation, World Journal of 
Engineering, Vol. 17, No. 3, pp. 457-472, 2020. 
https://doi.org/10.1108/WJE-03-2019-0082 

 
 
Review process 
Single-blind peer review process.

 
 


