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Proprietary and Confidential

lllinois Coal PRB Coal
C 68.32 % 48.89 %
H 4.39 % 3.29 %
0 6.74 % 12.30 %
N 1.59 % 0.99 %
S 0.96 % 0.33 %
ash 5.50 % 490 %
moisture 12.50 % 29.30 %
HHY 11,980 Btu/lb 8,500 Btu/lb
Cl 0.40 % 0.017 %
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» Tube Metal Temperatures
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* Reducing = High CO and Low O,
*Oxidizing = Low CO and High O,
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»Reducing/Oxidizing Conditions

Oxidizing zones

N\
=

Reducing zones

Carbon Monoxide (CO) Concentration (ppm)

"
e ) ™,
= \
e %,
=

1 100 1000 10000 50000 100040 "“'"‘?-2:-.\3_*3_;':

© 2008 Babcock & Wilcox Power Generation Group, Inc. All rights reserved.



babcock & wilcox power generation group

Effect of Low NO, Burners on Boiler Components
Factors Affecting Furnace Wall Corrosion

>Reducing/Oxidizing Conditions

N\
~

Oxidizing zones

Reducing zones

Oxygen Concentration (%)

& 1 2 3 4 5 8 F g8 10710 8 % 9418 '“'“*-‘*«--.-:_E-H--ﬁéhx

© 2008 Babcock & Wilcox Power Generation Group, Inc. All rights reserved.



babcock & wilcox power generation group

Effect of Low NO, Burners on Boiler Components
Factors Affecting Furnace Wall Corrosion

»Reducing/Oxidizing Conditions

*Near-wall gas chemistry
*Wall slag chemistry




babcock & wilcox power generation group

Effect of Low NO, Burners on Boiler Components
Factors Affecting Furnace Wall Corrosion

»Reducing/Oxidizing Conditions

*Near-wall gas chemistry
H,S and O,




babcock & wilcox power generation group

Effect of Low NO, Burners on Boiler Components
Factors Affecting Furnace Wall Corrosion

»Reducing/Oxidizing Conditions

*Near-wall gas chemistry
*Wall slag chemistry




babcock & wilcox power generation group

Effect of Low NO, Burners on Boiler Components
Factors Affecting Furnace Wall Corrosion

»Reducing/Oxidizing Conditions

*Near-wall gas chemistry
*Wall slag chemistry
*FeS and KCI
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- FeS forms in slag from pyrite (FeS,)

Under reducing conditions

« KCI deposits in slag from chlorides in coal

Under reducing conditions
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»Reducing/Oxidizing Conditions

 FeS is oxidized to release Sulfur

Under oxidizing conditions

Sulfur causes sulfidation of tubes.

» KCl breaks down protective oxides on tubes.

Under oxidizing conditions
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Fe,O,

Oxide

CaSO,

Fe;O,

Tube Metal Slag Furnace Gas
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Oxidizing High Sulfur Conditions

Tube Metal Slag Furnace Gas
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Protective oxide layer is
broken up by Chlorides
and Sulfur

Figure 2-4
Chioride Comosion under Deposits Containing 20% C1
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™ > 100,000

Baseline Low Load

Figure B-4
Predicted CO concentration for each simulation
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N >10%

Baseline Low Load

Figure B-3
Predicted O2 concentration for each simulation
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Cycling operation causes
the highest corrosion rates
as conditions fluctuate.
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Patterns of corrosion
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Patterns of corrosion
from unit to unit,

and wall to wall.

Carbon Monoxide (CO) Concentration (ppm)
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» Sulfur and Chlorine in Coal
» Tube Metal Temperatures
»Reducing/Oxidizing Conditions

Solutions:

» Weld clad with Alloy 622
» High density, Hi nickel spray coatings

for lower corrosion rate areas.
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Thank you




