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DON’T LET THIS TRAGEDY HAPPEN TO YOU 
 
 
 

 
 
 

Coal Dust explosions are a real concern 
 
 



Every year somewhere in the world there is a coal dust explosion that results in injuries, loss of life and 

production. 

From an electric utility perspective, the primary hazard is coal dust. If you look at the numbers, coal dust 

has a layer ignition temperature of 170-1800C (338-356F), and a dust cloud ignition temperature of 

around 4400C (824F). Coal has a heat release rate ranging from 15,000BTU/lb for anthracite to a low of 

around 4,000BTU/lb for lignite.  

The benefit of this is that coal has been used in generation of electric power for a long time and it is still 

the number one type of fuel used in the world in the generation of electric power (41% in 2008). This 

has a benefit when it comes to the way the electric industry views dust from two perspectives. First, 

since it is the main fuel utilized in the combustion process in utility boilers, the industry understands 

that the fuel will burn and can lead to explosions. The process that is utilized in the power plants is to 

take the solid coal, run it through pulverizers to grind the solid coal into a fine powder/dust, dry the 

product with heated air, and then inject it into the boiler for combustion. Secondly, coal is an integral 

part of the process and the loss of fuel through fugitive dust impacts the cost of generation. Keeping 

fuel in the process not only reduces the potential for a dust explosion but also adds to the bottom line 

in the cost to generate electricity. 

 
  



In order to show just how real of a concern Control of Fugitive dust is the following is a list of incidents in the 
United Stated between the years 1986 to 2005 including injury and loss of life. 

 

Year Date State Fatality Injuries Fuel Facility Type 

1984 6/15/1984 OH 1 4 Coal Electric Service 

1984 7/18/1984 CA 0 0 Coal Concrete Products 

1984 7/23/1984 CO 1 2 Coal Electric Service 

1984 8/10/1983 WV 2 0 Coal Metal industry 

1985 6/4/1985 WY 0 3 Coal Electric Service 

1985 6/18/1985 NM 0 0 Coal Concrete Products 

1986 7/29/1986 MN 0 2 Coal Electric Service 

1989 10/24/1989 MN 0 0 Coal Electric Service 

1994 4/21/1994 IN 0 22 Coal Electric Service 

1996 1/24/1996 AZ 0 3 Coal Metal industry 

1996 2/27/1996 IL 1 2 Coal Electric Service 

1998 7/28/1998 IN 0 17 Coal Electric Service 

1999 2/1/1999 MI 6 30 Coal Electric Service 

1999 8/16/1999 GA 3 4 Coal Electric Service 

2001 8/29/2001 MT 0 2 Coal Electric Service 

2002 1/16/2002 MI 1 0 Coal Electric Service 

2002 2/13/2002 IL 1 2 Coal Electric Service 

2003 2/10/2003 WI 0 0 Coal Electric Service 

2003 5/30/2003 IA 0 1 Coal Electric Service 

2004 2/12/2004 IL 0 0 Coal Electric Service 

2004 2/16/2004 OK 0 0 Coal Electric Service 

2004 4/7/2004 IL 0 0 Coal Electric Service 

2004 9/28/2004 IL 0 0 Coal Electric Service 

 

 
 
The statistics are sobering, and highlight the profound danger in the event of a coal dust explosion. The 

financial burden alone, as a result of the destruction of capital equipment and the loss of income, could 

ruin many companies. But the real cost is human lives, through death or disabling injuries, that will 

irrevocably disrupt and destroy family structures. 

 
 
 
 
 
  



 
DUST EXPLOSION REQUIREMENTS 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

As in the fire triangle: heat, fuel and oxygen, are required for the creation and maintenance of any 

fire.  When there is not enough heat generated to sustain the process, when the fuel is exhausted, 

removed, or isolated, or when oxygen supply is limited, then a side of the triangle is broken and the fire 

is suppressed. Thus, in order for an explosion to occur the five sides need to be present: Fuel, Ignition, 

Confinement, Oxygen, and Dispersion.    

Dispersion is part of the explosion pentagon but the root cause is coal dust becoming airborne and 

settling on the equipment and floor.  

The following illustration shows the potential hazard of even thin dust layers. A 1mm layer of coal dust 

with a bulk density 500Kg/m³ will generate a cloud of average concentration 100g/m³ if dispersed in a 

room of 5m height. Partial dispersion up to only 1m gives 500g/m³ 
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C= dust cloud concentration 
P= powder bulk density 
h=dust layer thickness 
H=dust cloud height in the room 



An initial (primary) explosion in processing equipment or in a area where fugitive dust has accumulated 
may dislodge more accumulated dust into the air, or damage a containment system (such as a duct, 
vessel, chute, or collector). As a result, if ignited, the additional dust dispersed into the air may cause 
one or more secondary explosions. These can be far more destructive then a primary explosion due to 
the increased quantity and concentration of dispersed combustible dust. Many deaths in past accidents, 
as well as other damage, have been caused by secondary explosions.  
 

A Sad lesson to learn from 

 Ford River Rouge: Secondary Coal Dust Explosion 

One of the seven boilers that supplied power to the Ford Motor Company’s River Rouge manufacturing 
plant (near Dearborn, Michigan) exploded on February 1, 1999, killing six workers and injuring 36 

 Although the initial event was a natural gas explosion, witness accounts of dust 

Accumulations before the explosion provided strong evidence of a secondary coal dust explosion. Coal 
dust accumulated on horizontal surfaces in the powerhouse was lofted and ignited by the initial 
explosion. Combustible Dust Study Final 11/15/2006 

One major finding of the Michigan Occupational Safety and Health Administration (MIOSHA) 
investigation of the explosion20 was that housekeeping to minimize coal dust accumulations was 
inadequate. 

 



Anatomy of a Dust Explosion  
 



 

Devastation 
 

 
 



What can you do to minimize your risks? 
 
The best way to avoid coal dust fires and explosions is to eliminate the contributing factors of the 
explosion pentagon. Because of the nature of power generation handling and storing coal is an 
necessary operation. But how you handle the coal is very important. First belts, chutes and material 
handling systems need to be maintained and have proper seals, scrapers, and baffles to minimize 
material spillage. Housekeeping is essential when spills occur as well as on a regular basis.  Eliminating 
potential sources of ignition is a absolute must. Training of staff in dust explosions and contributing 
factors is a crucial step in this process. Implementation of the first three steps is only the first step. 
Following up with ongoing training and periodical audits is also a very important step.  
 
 Benmarc help you achieve a coal dust explosion prevention program. Benmarc offers an experienced 
well trained staff of Project managers, Engineers and Field staff capable of evaluating your current coal 
handling system and preparing a detailed report itemizing concerns and recommendations to 
implement an explosion prevention program as the first step. 
 
Benmarc offers several services and systems to improve your current explosion program such as Dust 
Suppression, PAC’s (chute pluggage cleaners), Dustmalers (dust mixers), Wash down Systems, 
Engineering services, and Dust auditing. 
 
 
 


