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Abstract: A 600 MW sub-critical and front-rear wall opposed combustion boiler used in a power plant, which
had been retrofitted using the low NO, combustion technology, was adopted as the research object of this pa-
per. CO online monitoring and combustion adjustment experiments revealed that the concentrations of CO and NO,
at the economizer outlet were changed by adjusting different burnout damper openings. The boiler efficiencies un-
der various working conditions were calculated. On this basis, a boiler combustion optimization model was estab-
lished. Research results show that the CO concentration was significantly correlated with the boiler efficiency,

NO, concentration in flue gas, and overall cost. The effect of fuel cost on the economical efficiency of boiler op-
eration was much higher than that of denitrification cost, and the condition with the lowest concentration of CO
was the one with the lowest comprehensive cost. Considering the high concentration of NO, in flue gas at the low-
est comprehensive cost, as well as the inconsistency among the maintenance cycle of air preheater, catalyst re-
placement cycle, and the maintenance cycle of unit shutdown, the boiler efficiency and NO, concentration in flue
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gas should be considered comprehensively. By adjusting an appropriate CO concentration, the requirement of NO,
concentration during the retrofit operation can be satisfied while ensuring the high-efficiency operation of the

boiler.

Keywords: CO online monitoring; boiler efficiency optimization; optimization of NO, concentration in flue
gas; integrated combustion optimization model
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Tab.l Main design parameters of boiler
eI LS
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I HGEVE S1/MPa 17.50 17.42
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PG O K F1/MPa 3.96/3.78 3.77/3.61
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A PR ) R T (I A AP A )/ 364/348 361/346
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P RS R 1.18 1.18
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Tab.2 Coal quality analysis
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Fig.1 Distribution of burners(unit: mm)
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