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a spot check of one pipe per pulverizer. Even 
when a sample is taken, many technicians 
aren’t sure what the measurements really mean 
in relation to good combustion practices. 

Figure 5 summarizes our experience over 
many years and many plant tests of the range 
of what we consider to be good to poor fine-
ness. The figure depicts a rather large differ-
ence in measured micron sizing. Remember 
that coal fineness, or particle size, directly af-
fects the time required for “carbon burn-out.” 
Improved fineness also improves fuel distri-
bution to each burner line. 

Also observe that the variance from 60% 
passing 200 mesh results in a typical mean 

particle size of about 80 microns versus a 
preferable mean particle size of 45 to 60 mi-
crons—it’s a surface area difference of about 
85%. Proper fuel fineness is absolutely neces-
sary if carbon burnout is to occur in those first 
two seconds of residence time in the furnace.

Fine-tuning a pulverizer
The classifier can only supply sufficient fuel 
to the burners when the grinding zone is op-
timized for maximum pulverizer capacity. 
Pulverizer “capacity” is the amount of coal a 
pulverizer can grind at a given raw feed rate, 
to a given fineness, at a certain Hardgrove 
Grindabilty Index (HGI), and at a specific 

raw fuel size—typically crushed to ¾-inch 
plus tramp metal separation before entering 
the fuel silos. All four of these variables must 
be properly managed to achieve good pulver-
izer performance. 

Classifier changes must be made to opti-
mize both fuel fineness and fuel distribution. 
That is, classifiers can create good fuel bal-
ance provided the fuel lines are flow-bal-
anced on clean air (Figure 6).

A typical pulverizer capacity correction 
graph is shown in Figure 7. Note that the ca-
pacity of a pulverizer originally designed for 
45 HGI and 70% passing 200 mesh when op-
erated with 40 HGI fuel at 80% passing 200 
mesh will have a true capacity of about 70% 
of the base design. Of course, the penalty is 
greater if the pulverizer was originally de-
signed for a typical eastern bituminous coal 
40 years ago with an HGI of 50 to 60. 

Figure 7 also clearly shows that fineness 
and hardness have a much more profound 
effect on pulverizer performance than mois-
ture or coal feed size. This observation leads 
to an important conclusion: The common 
link for good furnace combustion and good 
pulverizer performance is fuel fineness, and 
that’s why we believe a properly tuned pul-
verizer that is capable of delivering rated 
fuel flow with the fuel fineness essential 
for good combustion is critical for optimum 
plant performance. 

An optimum air/fuel ratio is also critical 
for achieving best fineness and best furnace 
performance. Pulverizer throats that are over-
sized are often compensated for by raising 
the primary airflow above the optimum 1.6 
to 1.8 lb air/lb fuel range to minimize coal 
rejects. Although high primary airflow will 
reduce coal rejects, it does so at the detriment 
of coal fineness, fuel distribution, heat rate, 
upper furnace slagging, and furnace NOx pro-
duction (Figure 8). 

Switching from an eastern coal to PRB 
coal entails much more than just getting a 
good price per ton for lower-sulfur coal. PRB 
coal can cause problems from the pulverizer 
through the furnace if the plant’s pulveriz-
ers are not up to the task. Many plants have 
switched to PRB only to experience much 
higher furnace and backpass slagging and 
fouling, which then prompts them to add 
more sootblowers and water lances in an ef-
fort to keep furnace surfaces clean. Chances 
are their problems are not with the furnace 
or the new coal but rather are the result of 
a poor tradeoff between pulverizer capacity 
and fuel fineness that was made to minimize 
the capital cost of the fuel switch. ■

—Richard F. (Dick) Storm, PE  
(rfstormsea@aol.com) is senior consultant 

for Storm Technologies Inc. and  
a POWER contributing editor.
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7.	 Predicting pulverizer performance. Four key parameters must be considered 
when assessing the performance of a pulverizer: fuel feedsize, fineness, moisture, and Hard-
grove Grindabilty Index. Often pulverizers are called to perform far above their true capacity. 
Source: Storm Technologies Inc.

8.	 Sampling coal fineness. A typical sampling methodology uses an isokinetic coal 
sampler to determine if the coal pipes are properly balanced and if the coal is ground to ad-
equate fineness. Source: Storm Technologies Inc.
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simple ideas,
T O  A C C O M P L I S H

great things.

The Westinghouse AP1000TM Is Globally Endorsed

China will build four AP1000 nuclear power plants,  
beginning in 2009. EPC (Engineering, Procurement and 
Construction) contracts have been signed with Georgia Power 
and South Carolina Electric & Gas for 2 units each, the �rst  
new plants to be contracted in the US in 30 years. �e AP1000 
has also passed all the steps for compliance with European Utility 
Requirements, and over 40 countries have expressed an interest  
in the AP1000 technology.

Westinghouse nuclear technology will help provide future 
generations with safe, clean and reliable electricity.

Check us out at www.westinghousenuclear.com
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