
Importance of Teamwork:

One thing I have learned in the power 
plant performance optimization business 
is that performance  optimization  must  be  
comprehensive.  All working groups must be 
involved, including maintenance, operations, 
engineering and management.

Heat rate improvement is the one overlooked 
factor that can reduce a plant’s carbon footprint.  
Personally, I do not believe man-made greenhouse 
gases are causing global warming, but the 
momentum of public opinion does (The reading 
list of people who know climate science are on 
the last page of the enclosed short essay titled, 
“Coal: Our National Treasure.”   I believe the true 
climate scientists, not the “conventional wisdom of 

junk science by consensus).  So, the one thing we 
can and should do, is improve plant performance 
for the best possible heat rate.  There is about 
500-1,000 Btu’s/kWh in heat rate improvement 
potential for the average plant.

When the 13 essentials and 22 O&M controllable 
variables are optimized, up to 500 Btu’s/kWh has 
been proven to be achievable.  Please see figure 
2 for a 650MW coal plant where a concentrated 
effort was applied to “get the inputs right” and 
optimize combustion, including reducing air in-
leakage and air heater leakage.  Reducing air in-
leakage and precisely proportioning combustion 
airflows are two of the largest O&M controllable 
variables on a large utility boiler.  The typical 
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Excellence in Pulverizer Performance and 
Fuel Line Balancing Results in Uniform 

Flames Here for the Advantages of:

Less Slagging
Less Fouling
Better Flyash LOI
Reduced Dry Gas Loss
Fuel Flexibility
Reduced “POPCORN” Ash to SCR
Reduced “FEGT”
Less De-Superheating Water Flows
Reduced Sootblowing
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Microprocessor, Gravimetric, 
Load Cell STOCK® Coal Feeder

Desirable Air/Fuel Ratio 
1.8 lb Air /  lb Fuel

Pulverizers Mechanically 
Tuned to STORM® 

Specifications

Pulverizer Throats 
to STORM® Design 

Parameters

Fuel Lines Checked for Fineness 
and Distribution by Periodic STORM® 

Isokinetic Coal Sampler Testing

Fuel Line Orifice Housing 
for Balancing

Venturi by STORM® with 
Hot “K” Calibration
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opportunities are shown in Table 1. 

Heat Rate Improvement Opportunities (Typical)

Reduce in-leakage
Reduce primary airflow
Reduce APH leakage
Optimize Pulverizer Performance

Table 1

Typical heat rate variation from a typical 650MW 
pulverized coal unit, designed and capable of 
achieving <10,000 Btu’s/kWh.

Figure 2

This is typical of potential heat rate improvement by focusing 
on the operations and maintenance variables, most of which 
are pulverizer, fuel line and combustion airflow related.

So, how can 500+ Btu’s/kWh be improved?  Not 
easily, but attainable providing that the entire plant 
team is all working together on a comprehensive 
approach of excellence in applying the “13 
Essentials” and the “22 O&M Variables”. 

a.
b.
c.
d.

How Can Storm Participate and Help?

First: Perform a comprehensive diagnostic test 
series to identify quantifiable and economically 
justified opportunities.

Figure 3

Second:  Formulate an action plan for 
maintenance.  We call this – “Performance 
Driven Maintenance”.  That means, quantify the 
opportunities and then make a prioritized list of 
opportunities for improvement.  Use the available 
maintenance budget to correct the non-optimum 
conditions so that the greatest gain is obtained 
per available fund.  Frequently overlooked 
opportunities are:

Expansion joint air in-leakage
High primary airflow
Poor fuel fineness which contributes to

 slagging and fouling, also waterwall wastage
Air heater leakage

(Figure 2 is an example)

Third:  Use our resources to supplement yours.  
The STORM® fabrication shop and field services 
personnel are accustomed to tight outages, 
deadlines – and expediting shop fabricated 
components to achieve RESULTS.

Fourth:  Following the outage repairs, perform 
testing and tuning for optimum performance.

•
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Storm has developed our own test equipment 
and techniques so that cost effective and results 
oriented performance improvements can be 
measured and gains verified.

Summary:

Getting good combustion and performance from 
pulverized coal boilers need not be a mystery.  
Applying the Storm approach of measuring, 
quantifying and correcting the ”inputs” to 
the furnace is a proven and results oriented 
technique.

Read over the 13 Essentials and you will notice 
most of the opportunities are with the primary 
airflow, pulverizers and fuel lines, about ¾ of the 
opportunities.  This is not new, it has been our 
experience for many years.

The 13 Essentials and the 22 Boiler O&M 
Controllable Heat Rate Factors are listed on the 
next page for your perusal.

If you would like our assistance, kindly give us a 
call.

Sincerely,

Richard F. “Dick” Storm
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