
 

 

 
20-R08 Course description  

Name of the course 
Mine safety and explosion protection (9 ECTS) 
- Teachers: Kuhinek, D.; Klanfar, M. 

Goals of the course 

- Present flammable substances properties and classification 
- Define primary and secondary explosion protection 
- Demonstrate classification of hazardous area endangered with explosive 

atmosphere 
- Present electric and nonelectric ignition sources 
- Present secondary explosion protection various types 
- Demonstrate the features of the working environment and it’s interaction with 

potential dangers in mining operations 
- Define the specifics of mining operations and highlight experiences in the 

occupational safety of workers 
- Define occupational diseases and injuries, and the methodology of related data 

analysis 
- Analyze dominant hazards to human health in mining operations and highlight 

methods of monitoring adverse events and appropriate protection measures 
- Define the means of hazard prevention and gaining a certain quality of the 

working environment 
- Analyze microclimate factors and define measures to achieve optimal conditions 

for human health in working environment 

Expected learning 
outcomes (levels 8.2) 

Learning outcomes 1: Explosion protection (3 ECTS) – D. Kuhinek 
1. Design a implementation of primary explosion protection (1 ECTS) 
2. Combine flammable substances properties with appropriate devices that can 

be used in processes where explosive atmosphere occur (0,5 ECTS) 
3. Design hazardous area classification (determination of hazardous zones and 

extent of occurrence) (1 ECTS) 
4. Design a risk assessment (0,5 ECTS) 

 
Learning outcomes 2: Mine safety (6 ECTS) –M. Klanfar 

1. Describe the working environment with respect to potential danger and hazards 
in mining environment (0,5 ECTS) 

2. Propose methodology of monitoring the safety and health of employees in the 
work area and mining environment (1 ECTS) 

3. Propose analytical or numerical methods for estimating the potential risks to the 
health and lives of people in the working environment (1,5 ECTS) 

4. Establish methodologically a relation between empirical data about hazards that 
endangered the health and lives in mining environment (1,5 ECTS) 

5. Generate models of prevention and gaining optimum quality of working 
environment with respect to safety and health (1,5 ECTS) 

Course content 

Explosion protection: 
Properties of flammable and explosive mixtures of gas, liquid vapours, dust, mist, 
fibers – density, explosive limits, energy and temperature of ignition. Classification of 
emission sources. Requirements for primary explosion protection and protection 
systems. Classification of areas endangered by explosive atmospheres and 
determination of hazard zones. Electrical and nonelectrical ignition sources. Physical 
characteristics of explosions – heat released by explosion, temperature, pressure, 
brisance, explosion transmission. Principles of secondary protection for electrical and 
nonelectrical devices. Implementation of explosion protection:  G+D, d, t, p, pD, fr, i, 
b, m, q, o, e, c. Marking of explosion protected apparatus. Equipment and facility risk 
assessment, ATEX 95 and 137, certification, evaluation of qualification. 
 
 



Mine safety: 
The legal framework of occupational safety in mining environment. Specifics of mining 
operations, a critical review of mining practices and directions to improve the safety of 
workers. Ergonomical and safety aspects of mining production. Injuries and 
occupational diseases. Selected topics of dominant hazards in mining operations 
(explosions, fires, fumes, dust, noise, vibration, etc.) and the appropriate safety 
measures. The impact of mining operations on the safety of people in and around the 
mining area. Methods for monitoring adverse events in and around the mining 
environment. Scientific and technical analysis and assessment of possible hazards the 
mining area. Modeling of dangerous incidents and hazards in mines. Modelling of 
mining disasters. Preventive actions and monitoring the quality of workplace and the 
surrounding environment. Microclimate factors and means of conditioning the mining 
working environment. Modeling techniques to improve the security and health 
conditions in and around the mine. The human and economic aspects of occupational 
safety in the mining industry. 

Forms of teaching (and the 
allocation of ECTS) 

Explosion protection (3 ECTS): 
Lectures (1 ECTS), 
Exercises (0,5),  
Seminar paper (student project) (1,5 ECTS). 
 
Mine safety (6 ECTS): 
Lectures (3 ECTS), 
Exercises (0,5),  
Seminar paper (student project) (2,5 ECTS). 

Evaluation procedures of 
the PhD candidates 

Explosion protection: 
Student project:  Designing the hazardous area classification endangered with 
explosive atmospheres with different solutions which comply with explosion 
protection principles. 
Comparison of technical and economical indicators of explosion protection different 
solutions. Oral exam. 
 
Mine safety: 
Student project:  Designing the conceptual and mathematical model of hazardous 
events dangerous to human life and health, and proposition of safety measures. 
Evaluation of exercises, presentation of seminar paper and oral exam. 
 

 

 

 

 

 

 

 

 

 

 
 

 


