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hrough selected preventive measures it 
was possible to radically lower the number 
of fires in the mines at the RAG stock 
company in Herne.   

Nearly all open fires in mines are caused by 
external supplied ignition. The most frequent 
sources of a fire are disturbances in active 
conveyer belt systems. A few examples include 
stuck, defective wheels, graters, grinding of the 
belt and slip of the belt or belt misalignement. 
In spite of all the security technology currently 
used in conveyer belt systems, it is still not 
possible to prevent the ignition of all coal 
smouldering fire in close proximity to conveyer 
belt systems. Such a mine fire occurred on 
march12th 2005 in gate road 4320 of the Prosper 
Haniel mines in Bottrop.  This fire was caused by 
an ignition of coal smouldering fire below the 
conveyer belt. Therefore it is of primary 
importance that smouldering fires are detected 
and fought at an early stage before developing to 
an open mining fire. 
 

State of the art 
 
For the early detection of fire, not only a inter-
regional CO-monitoring in the whole mining 
buildings is applied, but additional CO-measuring 
devices along the conveyerbelt systems.The 
additional CO-warning devices for short range room 
control act as early fire detection, especially in 
drive- and sweap areas as well as transfer stations. 
Smouldering fire of slack coal shall be identified at 
a CO-emission of 10 l/min (2). Such a CO-emission 
is released at a fill of smouldering coal dust of 0,25 
sqm (3). Through this CO- concentration is deluted 
in very high air until below the detection limit. At 
a CO-emission of 10 l/min the theoretical CO-
concentration at an air of 1000 cm/min  

 
about 10 ppm, at an air of 5000 cm/min just 2 ppm 
(4). This means that a smouldering fire only slightly 
increases the CO-value in the air 
so that it can not be detected as a fire by 
conventional CO-Measurement. Only at bigger fires 
a warning is made by the CO-measurement. 
Therefore a safe early detection of smouldering 
fire at bigger volumes of airstream is not always 
for sure. Tests have shown, that fire performance 
of conveyerbelt systems at a higher airflow are 
obviously declining and a belt in V-quality can burn 
down completely. The smouldering fire at the belt 
changes into combust due to the speed of the 
airflow of more than 3m/s. Just the use of a 
stationary measuring unit is not a satifactory 
solution of the problem. As there is barely smoke 
visible at a smouldering fire of slack coal, which is 
also heavily deluted in a high volume of airstream 
and the self extinguishing properties of the 
converybelt system, is no longer fullfilled.  
 
 
The arising of smouldering fire of slack coal in 
close proximity of conveyerbelt systems still can 
not be prevented despite of all safety 
engeneering. That is why it is necessary to find 
the source of fire at an elementary stage and 
detect it locally.The GESO Firefinder M is based 
on the technic of fibre optical distributed 
temperature sensing and guarantees a complete 
and continuing detection of any temperature 
anomalies along the whole conveyerbelt system. 
Intelligent analysing software differs between 
normal running variation in temperature and 
possible fire occurance. In case of a fire it 
generates an alarm even with the exact location 
to a permanent occupied place (mining control  
stand). 
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