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SPONCOM-AN EXPERT SYSTEM T 0 PREDICT 
SPONTANEOUS COMBUSTION POTENTIAL 

OF A COAL MlNlNG OPERATION 

Objective 

Predict the spontaneous mbustion potential of a mh- 
ing operation using an e~pert system computer program. 

Background 

Approximately 15% of undcrgound coal mine fues are 
caused by the spontaneous combustion of coal. Spon- 
taneous combustion fim usually occur iu mined-out or 
gob areas and are difticult to detect and to extinguish. 
These rues present a serious safety hazard to mine person- 
nel, often requiringsealing of large sections of the mine or 
the entire mine. A knowledge of the spontanenus combus- 
tion potentid of the mining operation and the factors that 
increase that risk can be useful in preventing spontaneous 
combustion fires. This can be accomplished through the 
use of aggressive monitoring and control measures at exist- 
ing coal mining operations. 
The self-heating of coal occurs when the heat produced 

by low-temperature axidation is not adequately dissipated, 
resulting in a net temperature increase in the coal mass. 
Under conditions that favor a high heating rate, a fue 
ensues. Many factors can contribute to the spontaneous 
combustion process in an underground mining operation. 
These include the self-heating potential of the coal. the 
coal properties, the geologic and mining conditions, and 
the mining practices. 

Approach 

The SPONCOM expert system was developed by the 
U.S. Bureau of Mines (USBM) to aid USBM and U.S. 
Mine Safety and Health Administration personnel, mining 

operators, and cons-ts in tb aaresgment of the spon- 
taneous aombustim risk of an underground mining opera- 
tion. An expert system is a computer program that uses 
available information to make decisions based w a series 
of rules provided by the propammer. It is an interactive, 
user-friendly, and inexpensive method of cwveying "expert* 
advice. 

Tu develop the program, information was gathered 
from the literature, from interactions with experts in 
ground control, ventilation, and geology, and from mine 
personnel that have experienced self-healing events at their 
operations. The information was correlated with the 
USBM's experimental studies on the self-heating tend- 
encies of coals to form the knowledge base for the expert 
system. 

Haw It Works 

The program is designed to obtain idomation from the 
user on the coal properties, geologic conditions, mining 
conditions and practices, and spontaneous combustion his- 
tory for a mining operation. The program uses a series of 
interactive data-input screens to prompt the user. During 
the input prwess, 'expand" screens are available to provide 
specific information on each input parameter with respect 
to its particular effect on the overall sew-heating risk. 

The program, written in ANSI C programming lan- 
guage, determines b e  coal's rank and relative self-heating 
potential, based on the coal's proximate and ultimate 
analyses, heating value, and prior spontaneous combustion 
history. The progtam then determines what effects the 
coal properties, geologic and mining conditions, and 
mining practices have on the spontaneous combustion risk 
of the mining operation, based on the coal's seE-heating 
potentid. 
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