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Empirical Study on water wall tube corrosion mechanism for
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Abstract - In this study, boiler tube thickness measurement and numerical analysis were conducted for standard
S500MW coal-fired power plant in order to research the mechanism of tangential-fired boiler corrosion empirically.
The most dominant corrosion mechanism of tangential-fired boiler waterwall was corrosion by sulfur contained
in the unburned carbon. And the secondary mechanism was H,S gas corrosion at localized reducing atmosphere.
It is required to decrease the air-stage combustion operation in order to mitigate the waterwall tube corrosion.
Also stringent coal pulverization quality control and reinforcing work for corrosion susceptible area such as

anti-corrosion coatings is required
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Fig. 1. Boiler waterwall tube rupture of T-Powerplant
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Fig. 2. tube corrosion of B Powerplant
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Fig. 4. Corrosion area and thickness measurements point

Table 1. Thickness measurements result
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Fig. 6. Burner Arrangement
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Table 2. Coal properties

COAL ANALYSIS Design Coal | ABK
TotalMoisture(asfired) 10 20
HHV, kcal/kg (asfired) 6,080 5,090
Moisture 5 10
Proximate Ash 15 4.15
Analysis | Volatile Matter 28 41.3
(wt %) Fixed Carbon 52 44.55
Total 100 100
Carbon 69 70.66
Hydrogen 4.3 5.0
Ultimate Oxygen 8.7 18.17
Analysis Nitrogen 1.4 1.29
(Wt %) Sulfur 0.8 0.08
Ash 15.8 4.81
Total 100 100




Table 3. Comparison between CFD analysis and
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Fig. 7. Comparison between CFD analysis and Measurement
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Fig. 8. Gas temperature and O,, H,S, CO concentration
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Fig. 10. Conditions that affect the corrosion wall
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Fig. 9. Corrosion of the water wall according to
each mechanism
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