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Goals of this Talk:

1. Discuss How and Why Furnace Combustion
Optimization is important.

2. Present the Storm Al13 E
Optimization in PC Units.

3. Provide a review of the
Optimizing Furnace | npu

4. Describe How Storm Recommends Optimizing the

Furnace InputgBoth Air & Fuel)

Review Large Utility Boiler Furnace Combustion.

Briefly Cover Why Some boilers are more

AForgivingo than others
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FYI, Storm Technologies, Inc. Business is
Improving Overall Coal Plant Performance
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‘Opporuniy forimprovementby Performance Drven
‘Mainenance of Bolr Controlable Varables.

High  furnace exit gas
temperatures contribute  to
overheated metals, slagging,
excessivesootblower operation,
production of popcorn ash,
foulingof SCR&NdAP HO6 s

Coal pulverizer spillage\

from pulverizer throats
thataretoolarge

High furnace exit gas

temperaturegontributeto

high de-superheating
spraywater flows that are

significant steam turbine

cycle heatratepenalties

High primary airflows corntributeto
unnecessarilyhigh dry gas losses |content
Also poor fuel distribution and poor
coalfineness

Non optimum primary airflow
measuremerand control ; ExcessiveNOy
levels

Typical Opportunities for Improvement
Capacity, Reliability, Heat Rate, Environmental and Fuels Flexibili

High  furnace exit gas
High furnace exit gas temperaturescontribute to temperaturesontributeto high
overheatedmetals, slagging, excessivesoot blower de-superheating spray water
operation productionof popcornash,fouling of S C R 6 s flows thataresignificantsteam 1
andAPHOs turbine  cycle heatrate |

penalties |
Burner Belt Tube Wastax\
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Coal pulverizer spillage from
pulverizer throats that are too large

SCR and APH fouling [
from APopcorn| Ash«

Bottom ash
carbon content

High primary airflows contribute to unnecessarily high dry gas losses
Also poor fuel distribution , poor coal fineness, load Control &

Excessive NQ
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Thirteen Essentials of Optimum Combustiong

. Furnace exit must be oxidizing preferably, 3%.
. Fuel lines balanced to each burmer by “Clean Air” test =2% or better.
. Fuel lines balanced by “Dirty Air” test, using a Dirty Air Velocity Probe, to +5% or better.

. Fuel lines balanced in fuel flow to +10% or better.

Fuellimﬁmwsssfﬂbeﬁ%ormepasshsam:mwm 50 mesh particles shall be less than 0.1%.

Primary airflow shall be accurately measured & controlled o £3% accuracy.

. Overfire air shall be accurately measured & controlled to 3% accuracy.

Primary air/fuel ratio shall be accurately controlled when above minimum.
Fuel line minimum velocities shall be 3,300 fpm.

Mechanical tolerances of burmers and dampers shall be +1/4” or better.
Secondary air distribution to burners should be within +5% to x10%.

Fuel feed to the pulverizers should be smooth during load changes and measured and controlled as accurately as possible.
Load cell equipped gravimetric feeders are preferred.

Fuel feed quality and size should be consistent. Consistent raw coal sizing of feed to pulverizers is a good start.

Furnace Residence Time Flame Quench Zone
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The Combustion of Solid Carbon

AThe combustion of solid carbon or
fi ¢ h amusi be completed in a very
short time.

Alf air and carbon are not well mixed,
combustion requires even more time.
From the time a coal particle enters
the furnace, it spendsapproximately 1
to 1.5 seconds above i t @sition
temperature of 1,400degreesF.

AMost of this time is usedfor burning
of the carbon.

Carbon Char Burn-Out Requires
3 Essential Elements

This graph illustrates typical time requirements for combustion of coal. These
times will vary with different coals & firing conditions but the combustion of
carbon always requires the most time.

Heating and Minor
Devolitization

Smaller particles (better fineness)
increase the amount of carbon changed
to CG, as opposed to remaining

carbon in fly ash leaving the boiler.

Ignition

Major
Devolitization

Burning of Carbon

0.000 0.200 0.400 0.600 0.800 1.000

Time (Seconds)

Note: This is why small particle sizing is important.



Low NOX Firing Evolution Challenges

7006s Hi gh 1 ntFergiyng
Burner

First Generation .
Sensitive

Low NOy Burner
2nd & 3rd ‘

Generation Low N
NO, Burners  Unforgiving
w/ OFA / Staged
Combustion
Challenging !
All are 1751 185MMBTU

Combustion Airflow Distribution & Control




