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Coal quality issues 

• Can have a significant impact on performance of 

coal fired plant 

• Excessive ash slagging/fouling 

• Poor performance of downstream emission control 

systems 

• Poor feed control 

• Excessive wear of components 

• Short term savings in coal price can be easily 

outweighed by increases in maintenance costs 

and reduction of output   

 



Major market sectors 

• Coal combustion for power generation and 

cement manufacture 

– Mostly based on pulverised coal combustion 

  

• Coal combustion for industrial boilers 

– Depends on boiler design but many should use 

sized coal with only small quantities of fine 

material 
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Why coal users should be concerned 

about coal quality 

• Coal composition and characteristics can significantly affect 

operation of a power station and other complex, industrial 

systems 

• The total cost to the user associated with each coal used 

includes the cost of any coal-related effects on the 

performance and availability of power station components 

– Coal costs may represent over 60% of a power plant operating 

costs 

– In addition to the delivered cost, coal composition and 

characteristics significantly affect overall power plant operation 

and performance, and can contribute to a large proportion of 

unscheduled outages. 

 



Impact of coal quality on power 

plant operation 

• Coal properties can affect the efficiency, reliability and 

availability of both the boiler and the emissions control 

units.   

• They affect the short- and long-term operation of the 

plant, which impacts on the economics of power 

generation 

 



Coal properties that most affect 

boiler operation 

• Low hardgrove index of coal constrains the throughput of the 

grinder 

• Higher ash content results in increased system throughput, 

increased erosion and shortened life of the coal, boiler and ash 

handling systems. 

•  Ash composition affects and influences the slagging of furnace 

walls and fouling of convection passes. Excessive slagging blocks 

off the convection passes and plugs air preheaters.  

• Sulphur content influences the operation and maintenance of 

feeders, pulverisers, furnace walls, platens, pendants, 

economisers, soot blowers, air preheaters, dust collectors and 

induced-draft fans.  

• Ash, sulphur and moisture directly affect the heating value of the 

coal and limit the capacity of the combustion system, leading to 

performance derating 



Fouling and slagging of superheater 

tubes 



Coal properties for cement 

production 

• High carbon fuels such as a high-rank bituminous coal are 

preferred because they can provide a luminous flame. The 

clinker is brought to its peak temperature mainly by radiant 

heat transfer, and a high emissivity, hot flame is essential.  

– In direct firing, the fuel is fed at a controlled rate to the fuel mill, 

and the fine product is immediately blown into the kiln. It was 

the system of choice for older kilns but the fuel mill has to run 

all the time: if it breaks down, the kiln has to stop if no backup 

system is available. 

– In indirect firing, the fuel is ground by an intermittently run mill, 

and the fine product is stored in a silo of sufficient size to 

supply the kiln though fuel mill stoppage periods. The fine fuel 

is metered out of the silo at a controlled rate and blown into the 

kiln. This method is now favoured for precalciner systems, 

because both the kiln and the precalciner can be fed with fuel 

from the same system.  

 



Industrial Boilers 

These can be major 
sources of local pollution 
from dust and SO2. 

GEF Programme 
introduced some 
international technical 
improvements 

BUT  

Fundamental problems 
remain 


