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History
1897

The Mine Rescue District Executive in Vienna issued the special Regulation No. 
692/1897 "aimed at protection of persons and property in the event of explosion of 
explosive gases of coal dust”.

1947
The Central Mine Rescue Service (HBZS – ÚBZS) as a three-level organization was 
established (in 1961, the name changed to the District Mine Rescue Service (OBZS –
ZBZS). 

1957
Professional mine rescue brigades were established, at first the Central Mine Rescue 
Service in Ostrava, later the Central Mine Rescue Service in Most and later for uranium 
mines.

1988
For the first time in the history, the Mine Law sets out the requirement for establishing 
mine rescue services and their major tasks.

2002
The mine rescue service has become one of mining activities defined in the Mine Law.  



Central mine rescue services

Presenter
Presentation Notes
At present, the three central mine rescue services with nation-wide activity are established:
Central Mine Rescue Service Ostrava (HBZS) for underground mining	
Central Mine Rescue Service Most for quarries 
Central Mine Rescue Service Hodonín for exploitation and storage of crude oil and natural gas 
Central Mine Rescue Service for underground civil engineering



Total extraction in Czech Republic
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Number of members of M.R.S

• Number of members of M.R.S as at December 31,  2006
• The data above relate to the central M.R.S.
• The data below are extended to their geographical areas, 

incl. M.R.S

HBZS Ostrava HBZS Most HBZS Hodonín HBZS Prague

80 72 33 31

1049 200 56 46



Summary of interventions of the Mine Rescue 
Service Ostrava in Ostrava in 2006

Endogenous
fires

Exogenous
fires

Roof falls 
and 
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o gases

Paramedical 
interventions

Other

2004
In mines 5 2 1 233 3

On surface 50

2005
In mines 1 2 2 239 2

On surface 63

2006
In mines 2 3 3 155 1

On surface 138



Central nitrogen plant in the 
Ostrava-Karviná Coalfield
• Gaseous nitrogen – waste product from oxygen production in 

metallurgy
• Prevention and suppression of endogenous mine fires
• Elimination of formation of explosive methane-air mixtures
• Replaces steam-gas generators
• Total length of piping 30 km
• Operation in preventive mode 11 700 m3 . hr-1

• Operation in emergency mode 18 000 m3 . hr-1



The central control of flow capacity 
2003

Presenter
Presentation Notes
The two way radio data communication network uses the UHF band 420 – 430 MHz




Dissolver program package

• Program EXPLOSION TRIANGLE solves the 
explosiveness of mine air at coal extraction underground

• Program CONSEQUENCES solves accidents at 
exploitation of crude oil and natural gas on the surface 

• Program WATER STOPPERS solves the computation of 
water stoppers as the method for explosion-proof closure 
of the scene of fire



Program EXPLOSION TRIANGLE

contains three general branches of solution:
• On-line transmission of composition of fire gases from 

mine gas laboratory
• Manual keying the composition of fire gases   
• (CO2, CH4, O2, CO a H2, final computation of N2 is 

automatically carried out)
• Manual keying all explosive components of mine air (fire 

gases are supplemented with ethane, ethylene, propane, 
acetylene, isobutene, butane and propylene)



Three modules

can be applied in each of the general branches:

• Analysis of explosion triangle 
(Methodology by A.J. Hughes – W.E. Raubould)

• Thermo-dynamic core of program 
• Gas-air mixture inertization 



Analysis of explosion triangle 

• Continuous assessment at entering or change of 
individual gaseous components

• Thermo-dynamic properties and explosiveness 
limits are calculated for explosive and combustible 
mixtures

• Colour point specified the chemical composition 
of mixture of fire gases



Analysis of explosion triangle 
Mixture is explosive 

Mixture is non-explosive, but it can explode 
when the content of oxygen increases and 
the content of combustible matter is reduced

Mixture is non-explosive, but it can explode 
when the content of oxygen is reduced and 
the content of combustible matter is 
increased

Mixture is inertized



Basic screen of program

Keyed 
composition 

of gas 
mixture



Basic screen of program
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Basic screen of program
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Basic screen of program

General thermo-
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Basic screen of program
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Basic screen of program
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Thermo-dynamic core of program

• Based on the idea of Gibbs energy and chemical balance 
• Determined to detail study of physical-chemical properties of gas-air 

mixture
• Defines the general thermo-dynamic analysis (burning temperature, 

overpressure at explosion in constant volume), expanded thermo-
dynamic analysis (released heat, specific volume of waste products, 
oxygen balance of mixture, concentration of flammable waste 
products, ratio of specific heats of waste products from burning and 
velocity of sound in waste products)

• Composition of waste products from burning is displayed separately 



Inertization of gas-air mixture 

• Principle of iteration procedure of adding 1% of gaseous nitrogen to 
the mixture of fire gases

• Inertization is correlated to volume flow of air in the mine working 
• The result is the assessment of efficiency of inertization
• Defines the minimum quantity of gaseous nitrogen for efficient 

inertization of the relevant mixture of fire gases 
• Defines the maximum volume flow of air in the mine working, which 

the given (insufficient) source of nitrogen is capable to inertize



Illustration of results
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Illustration of results
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Program CONSEQUENCES

• enables to estimate physical phenomena of 
emergency escapes of crude oil or natural 
gases and their consequences that take place 
in the following three steps:
– Calculation of source member 
– Description of physical phenomena
– Estimation of consequences



Natural gas
Natural gas

Gas outflow:
• Throttled 
• Under-critical
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Heat flow
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Heat flow
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the user enters and selects individual steps of computation according to the scheme



Crude oil Crude oil

Prompt evaporation
of dissolved gas

One-time
finite              escape
infinite 

Initiation DelayedImmediate

Pool fire

Heat flow

Endangered 
zones

Dispersion

Cloud explosion + 
pool fire jet fire

Pressure wave
Heat flow

Liquid outflow

Depend. on pressure in system

Jet fire Fireball
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Basic screen of program

Accident settting-up:
• Source type
• Piping properties
• Bunker properties
• Probe properties
• Initial conditions
• Opening type
• Outflow type



Basic screen of program
Meteorological 
conditions:
• Pre-defined medium 
case
• Pre-defined worst 
case
• Manual setting-up 
(barometric pressure , 
temperature, rel. 
humidity of air, wind 
speed, class of 
atmospheric stability 
and surface 
roughness)



Basic screen of program

Results of researcher: Summary: 
• Summary of entered conditions
• Model of outflow and its results
• Noise at outflow (natural gas only)
• Pool fire (crude oil only)
• Fireball – immediate initiation
• Jet fire – immediate initiation 
• Dispersion of vapour cloud (JET) – delayed initiat.
• Explosion of vapour cloud (CAM) ) – delayed initiation



Basic screen of program

Graphic representation:
• History of outflow of natural gas (crude oil) in course of time
• Drop of noise in distance from source  (natural gas only)
• Drop of radiation with distance from source (fireball, jet fire, pool fire)
• Drop of overpressure with distance from source (CAM)



Program WATER STOPPERS

• program solves the move of water stopper 
caused by one-time pressure impulse:
– For many lengths of water stopper till its 

amplitude (opening the mine working)
– Till the negative velocity of the move of each 

of lengths of water stopper is achieved 



Basic screen of program

Location description:
• Mine identification
• Seam identification
• Gateway ident.
• Date of compilation



Basic screen of program

Data for calculation:
• Net section
• Clearance height of gateway in lowest place
• Angle in direction of assumed explosion
• Angle from access side (diverted from potential explosion)
• Potential use of stand. profile of min. work.
• Potential confusion of incl. angles of mine 



Basic screen of program

Additional data:
• Length of horizontal parts (trough) of stopper
• Volume qty of available 



Basic screen of program

Numerical solution:
• Ventilated flooding – length from access side, 
height, water qty and time of flooding 
• Water stopper without overshoot (mine working 
opening) – total length under roof, length from 
access side, height, amplitude length, sufficient 
water qty and  time of flooding



Graphic representation

• without horizontal part of mine working (trough)



Graphic representation

• with horizontal part of mine working (trough)



Application of the Dissolver 
program package 
When closing the scene of fire according to the computer 
program “EXPLOSION TRIANGLE“, there is the danger 
of accumulation of explosive mixture, the site for building a 
barrier must be chosen in a safe distance from the assumed 
centre of explosion, unless the technology without the 
presence of people on this site was chosen (for example, 
water stoppers designed according to the program WATER 
STOPPERS).



Thank You for attention
Zdenek Pavelek, 2007
pavelek@hbzs-ov.cz
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