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Effect of the De-NOx Facility Operating Condition on NOx Emission
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ABSTRACT : This study tested the effect of de-NOx Facility operating condition on Nox emisiion in a 125
MW wood pellet power plant in Yeongdong Eco Power Plant Unit 1, which is in operation. As SNCR urea
flow rate increased, NOx emission gradually decreased, but ammonia slip after SCR increased. The boiler
under test has a structure that is unfavorable to SNCR operation due to the high internal temperature, and
the optimum location of the nozzle will be required. SCR dilution air temperature change did not affect
the amount of NOx generated. Increasing SCR ammonia flow reduced the NOx emission at SCR outlet and
also increased the NOx removal efficiency. However, the ammonia flow rate of 111 kg/h, which does not
exceed the ammonia slip its own reference limit, is estimated to be the maximum operating standard. The
increase in SCR mixer pressure reduced NOx emission and the removal efficiency was also measured to
be the most effective variable to inhibit NOx production.
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Fig. 2-1 Flow diagram of de-NOx system
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Table 2-1 Main specifications of the boiler

Table 2-2 Main specifications of de-NOx system

Description l Unit Specification
Drum
suberitical pressure
Soller: pe Balancodpl.)ml'l.
Biomass Firing
Rated output MW 125
Heat rate keal/lifh 2,104.78
100% Boiler efficiency % 84.20
TMCR Main steam flow rate ton/h 37231
Mam steam pressure kg/or 131.20
Main steam temperature [ T 341
NO)\ emission (6 % O;) [ ppm i 90
Design & manufacturing maker Doosan Babcock
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Description Specification
SNCR Urea feed pump 2 EA (1.0 m¥%h x 80 m)
SCR (Capacity * Head) 2 EA (1.0 m¥h x 120 m)
Demi water feed punp (Capacity * Head) 2 EA (22 m*h x 60 m)
. Dimension (D = L} 1,219 mm = 4,267 mm N
Volume | 52 o’ (Urea 26 o', Ammonia 26 m’)
Hydrolyzer t
Quantity | 2 EA (Operation 1EA, Stand-by 1EA)
Ammonia generation rate 20 ~ 200 kg/h
Dilution air fan (Capacity * Head) 2 EA (10 m¥min x 80 mmAq)
Ammonia / air mixer 2 EA (In-line type}
SCR Type Honeycomb
. catalyst Volume | 76 m® (2 Layers)
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Table 2-3 The main warranted performance of de-NOx

system
i N Description Unit SNCR SCR
NOx (0: 6 %) ppm < 80 < 50
NOx Removal Efficiency % = 444 = 44.4
NH; Slip (02 6 %) ppm = 2
Conversion Rate (S0, — S04 1
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