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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 — UBZS) 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.
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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

HBZS Ostrava HBZS Most HBZS Hodonin HBZS Prague
80 72 33 31
1049 200 56 46

e Number of members of M.R.S as at December 31, 2006
e The data above relate to the central M.R.S.

e The data below are extended to their geographical areas,
Incl. M.R.S




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

Endogenous Exogenous Roof falls Outbursts Paramedical Other
fires fires and and Interventions
rockbursts exhalation
0 gases
kininss 5 2 1 233 3
2004
On surface 50
Zines 1 2 2 239 2
2005
On surface 63
Infmizss 2 3 3 155 1
2006

On surface 138




Central nitrogen plant in the
Ostrava-Karvina 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

e Operation in preventive mode 11 700 m3 . hr

e Operation in emergency mode 18 000 m?. hr




The central control of flow capacity
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Presentation Notes
The two way radio data communication network uses the UHF band 420 – 430 MHz



Dissolver program package

e 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:

e On-line transmission of composition of fire gases from
mine gas laboratory

« Manual keying the composition of fire gases
e (CO,, CH, O,, CO aH,, final computation of N, 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)

e Thermo-dynamic core of program
« (as-air mixture inertization




Analysis of explosion triangle

e Continuous assessment at entering or change of
Individual gaseous components

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

e 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

1@ x|
0O = =] a* = 2]
Mowi T Oteviit Tisk Piida brat Mastaveni
havarie hawri wjsledkl | datowy paket datowy paket = feditele
Odbérni mista *| Datum odbéru Nz coz CH4 0z <o
=0 Misto 1 @ 13.6.2007, 104700 7240 % L03%  980%  1650%  SGppm
‘
Priltok plynid; 60 i jen m3min [3500 | m3jhod
¥ybunost smé
s je vibuina,
20
Keved ey el | I TN
Litrawy wivin CO (LYCO) 3,5 Lnin™!
Teplota hoFen 2241 °C
iti FPreatlak 8,6 bar
: C I I I p C S C I l Koncentrace paliv {obj. %) || [T d
Celkovd 10,056 15 |
CH, co H :
2 toha: “ 2 - ;
97 456 0,058 2,486 g :
AT PR H :
- Meze vybuZnosti (obj. %) 2 '
Osa paliv (dolni - hornf) 5,1-11,6 ‘;‘ :
I I I IX u re sa kysliku (dolni - horni) 15,8 - 18,7 -1 H
w .
> i
~ :
w 10 :
5 H
B H
5 :
| E :
< :
5] H
c L
) H
x '
5 :
[ T T - T T
0 5 10 15 20 25
Koncentrace paliv [vol. %o]




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

Concentration of
fuels in percents
of volume
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Basic screen of program

_18x]
0O = =] a* = 2]
Movi T Otevit Tidk Piidat brat Mastaveni
harie hawarii viisledki datowyi paket datovy paket Feitele
Odbéni mista «| Datum odberu N2 coz CH4 o2 co
=0 Misto 1 @ 13.62007, 10:47:00  7240%  1,03%  980%  1650%  SGppm
.
Fiitok plynii; 60 i3 [6o majmin [3500 | m3jhod
¥ybuZnost smési
Smés je vibuina.
20
.
Explosiveness r— -
Litrowi wi¥n CO (LVCO) 3,5 Lmin™! ]
Teplota hoFag! 2241 °C
limits In
Koncentrace pyliv (obj. %) || [T d
Celkovd 10,056 15 :
CH, co H :
4 2 .
percents of AR AE I =
Meze vfbuZnosti (obY. %) g :
0sa paliv (dolni - harni) 5,1-11,6 3 :
VO u I I I e Gsa kysliku (dalni - horni) 15,8 - 18,7 W X H
w .
> .
~ :
o 10 :
o .
] :
s :
| E :
4o H
5] H
c »
) H
x H
5 :
[ T T - T T
0 5 10 15 0 25
Koncentrace paliv [vol. %o]




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)

e 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
e 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

o Defines the maximum volume flow of air in the mine working, which
the given (insufficient) source of nitrogen is capable to inertize




I[Hlustration of results

Minimum
flow of
nitrogen
needed to
efficient
Inertization
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I[Hlustration of results
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Program CONSEQUENCES

e 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 » One-time
finite escape
v infinite
Gas outflow:
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Pressure wave
Heat flow
Endangered

zones
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Presentation Notes
the user enters and selects individual steps of computation according to the scheme
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Presenter
Presentation Notes
the user enters and selects individual steps of computation according to the scheme 


Basic screen of program

Accident settting-up:
e Source type

 Piping properties
» Bunker properties
* Probe properties

« Initial conditions

» Opening type

Outflow type
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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)
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Basic screen of program
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Basic screen of program
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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)
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Program WATER STOPPERS

e 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

=1 ¥odnizatky - Reseni pohybu vodnihe sloupce - x|

? MHapowéda
Dal ? Swétl) priifez chodby [m2] 10.00 #
Momm. profil
Sloj ? Swetld virgka chodby v nejnizgim misté [m] 2.00 : :
Regiztrace lokality |

Chodba 7 [lklon ve smém predpokladaného wibuchu [deg) 10.00

{ Data registrovane lokality |
D aturm [Iklon z pifstupove strany [deq] 10.00

oLon

Ciélka horizontalni Sasti [UKabi] wodni zatky [m]

Objemové mnoZstyl vody k dispozic [1/min] L (0] Cat| on d escCri ptl on.: M
——— * Mine identification
= Zaver receni:
» Seam identification i TR
Yétratelnsd délka méiend na pofvé z piistupd .
Yyska vody pro vétratelné zatopeni, hlading d Gateway Ident-
Mnozstri vody pro vétratelne zatopeni, hlad o g 0
Cas potfebny pro vétratelné zatopeni, hladi) Date Of Compllatlon
Yysledky pro mezndi délku vodndi zatky bez pi
- Celkora min. délka zatopeni v obou smérech pod stropem [m] 4000
- Délka zatopeni mna pocvé z pristupowe strany [m] 37.54
~ UyEka a 1kovre £ i, hladi [m1 6.52 AB+HCD=Lynin  Celkova min. délka zatopel40 00m)
BJ,'B VoY Bro ceiiove =atopenmd na (@ TIT) Véteatelns délka (14 97x)
- Delka wylmitu vodm zatky [ml 20.00 (TN Viika vétratelnéhn zatopeni (2 60mm)
- Dodatefné mnozstvi wvody pro celk. zatopeni, hl. @—@ [m3] 459.03 Y@ Diélka zatopeni = pifst, strany (37 54mm)
- Dodate&ny £as potiebny pro celk. zatopemi, hl. (1)-2) [min] 510. 04 (372 Viika definitiveiho zatopeni (6.52mm)
AF Délka maximdlntho vikmit (20 00m)

Refeni bylo dspéiné dokonéeno Tisk. Faonec




Basic screen of program
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Ciélka horizontalni Gagti [1Elabi] wodni zatky [m] [oo0
. Redeni
Data for calculation: E foent |
* Net section I
o o —=  Smér iifeni VEV
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* Angle in direction of assumed explosion ol
» Angle from access side (diverted from potential explosion) 129.33
» Potential use of stand. profile of min. work.
« Potential confusion of incl. angles of mine e
6.52 AB+HCD=Lynin  Celkova min. délka zatopel40 00m)
2000 Y@ Vitratelnd délka ] (14.97n)
= Dodatecne mnozstvl vody pro celk. zabtopena, hl. [T Z) [m32] 459.03 EED@I) g?ﬁ::::;zﬁ?ﬁz??ﬂzuy (%ggﬁ
- Dodate&ny £as potiebny pro celk. zatopemi, hl. (1)-2) [min] 510. 04 (372 Viika definitiveiho zatopeni (6.52mm)
AF Délka manimilnthe vikmmita (20.00m)

Refeni bylo dspéiné dokonéeno Tisk. Faonec




Basic screen of program

=1 ¥odnizatky - Reseni pohybu vodnihe sloupce

Dal ? Swétl) priifez chodby [m2] 10.00
Momm. profil
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Chodba 7 [lklon ve smém predpokladaného wibuchu [deg) 10.00
{
D aturm | 25.5.2007 [Iklon z pifstupove strany [deq] 10.00
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300.00
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= Zavér Fefeni:
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=10 ]
? MHapowéda

Regiztrace lokality |

Data registrovane lokality |

—=  Smér iifeni VEV

Redeni

Tyska vody pro vétratelné zatopeni, hladina @ [m] 2_60
. 11640
Additional data: 12933
* Length of horizontal parts (trough) of stopper | piemmitn
2 - h d =t [m] 40_00
* Volume qty of available A I
hdina @ [m1 6.52 A(B-_-l-)CD=me Cellava min. délka zatopa 40 00m)
— — — T(T} Vétratelns délka {14 57m)
Pelka vilmitu vodm zatky [m] ) z0.00 (LIl' ks vitratelnho zatopent (2 60m)
— Dodatecne mnozstvi wvody pro celk. zatopeni, hl. @—@ [m31 459_03 Y@ Délka zatopeni = pifst. strany {37 .54m)
- Dodate&ny £as potiebny pro celk. zatopemi, hl. (1)-2) [min] 510. 04 (372 Viika definitiveiho zatopeni (6.52mm)
AF Diélka maximilnihe vikenit {20 O]

Refeni bylo dspéiné dokonéeno Tisk.

Fohec




Basic screen of program

* Yodnizatky - Reseni pohybu yodniho sloupce - x|
? MHapowéda
Dal ? Swétl) priifez chodby [m2] 10.00 4
Morm. profil
Sloj 7 SwiEtla v

Numerical solution:

* Ventilated flooding — length from access side,
height, water gty and time of flooding

D ks horamian 2ast b ot sate | ¢ VV@LET StOpper without overshoot (mine working
Objemons mrosstei vody Y disporici [fmin] opening) — total length under roof, length from
access side, height, amplitude length, sufficient
water gty and time of flooding

Chodba 7

Uklon ve

D aturm 25,6 2007 [klon z pi

= Zavér Fefeni:

Yétratelna dél
Tyska vody pro

g miEFenid na potré z |

&tratelné zatopeni,

Mnostri vody pro vétratelné zatopeni, hladina (1) [m3] 11640

Cas potfebny po vétratelné zatopeni, hladina @ [min] 12533

Yysledky pro mezndi délku vodndi zatky bez piekmitu

- Celkora min. délka zatopeni v obou smérech pod stropem [m] 4000
- Délka zatopeni mna pocvé z pristupowe strany [m] 37.54
- ¥Eka vody pro celkové zatopeni, hladina @ [m1 6.52 AB+HCD=Lynin  Celkova min. délka zatopel40 00m)
! P . (1) Vitratelnd délka (14.97n)
- Delka wykmitu wvodni zatky [m] 20_00 | P . - ;
O . A . @1 Wirska witratelngho zatopend (2 60m)
— Dodatecne mnozstvi wvody pro celk. zatopeni, hl. @—@ [m31 459_03 Y@ Délka zatopeni = pifst. strany {37 .54m)
- Dodate&ny £as potiebny pro celk. zatopemi, hl. (1)-2) [min] 510. 04 (372 Viika definitiveiho zatopeni (6.52mm)
AF  Délka maximalniho vkt (20.00x)

Refeni bylo dspéiné dokonéeno Tisk. Faonec




Graphic representation

« without horizontal part of mine working (trough)

AB+CD=L_. Total minimum length of flooding (40.00m)

Y@ ﬂ{%’nentilated length (14.97m)
@1 Height of ventilated flooding (2.60m)
Y@ Length of flooding from access side (37.54m)
@2 Height of definite flooding (6.52m)
AB Length of maximum amplitude (20.00m)

—— & Direction of propagation of air shock wave




Graphic representation

« with horizontal part of mine working (trough)

AB+CD=L_,. Total mmimum length of flooding (40.00m)
Y@ Ventilated length (14.97m)
@1 Height of ventilated flooding (2.60m)
Y@ Length of flooding from access side (37.54m)
@2 Height of definite flooding (6.52m)
AB Length of maximum amplitude (20.00m)

—— & Direction of propagation of air shock wave




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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