o== DOI: https://doi.org/10.5293/kfma.2021.24.6.062
O Original Paper ISSN' (Print): 2287-9706
— = O = =] = e =
SeheEuTA FSHEEIMH| M HAMSIE HHEMAEM

* * %

—_ *okk
ormIS" - AN - ol

NOx Reduction Analysis from Hybrid De-NOx Facility
of Combined Cycle Power Plant

Minho An’, Seokwoo Kim”, Seungbae Lee™"

Key Words : LNG(J3}7 917}, Nitrogen oxides(d=:4F3FE), DeNOx system(E-Z45)), Hybrid DeNOx faciltiv(58 E& &H)),
Combined cycle power plant(5-8/8} & BFH <), Fast SCR(Fast <18]% Zoj 2-¢)

ABSTRACT

Recently, the concern of the fine dust is increasing in our society and nitrogen oxides(NOXx) has been considered as precursor
of fine dust. Because, as well as the coal-fired power plants, the combined cycle power plants using LNG fuel also emit
nitrogen oxides, our society strongly demands to lower the emission of NOx from the combined cycle power plants. In response
of the public demand, Korean government set more stringent emission standard. Therefore, LNG power plants need to cope with
it. The purpose of this paper is to study a reactive test that leads to Fast SCR by adjusting the mixing ratio of hydrocarbon
reducing agent and NH; reducing agent respectively. By so, it is expected to minimize the negative impact on the power plant
operation and the power generation efficiency and contribute to the environment-friendly operation of power plant. Possessing
a DeNOx system applicable to old combined cycle power plants and obtaining leading study results on the simultaneous

removal of nitrogen oxides
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Table 1 Comparisons of the Actual Current State Condition
and Experimental Conditions

Unit 30MW by Gas Experimental
Turbine Output Condition
Flow (Nm'/h) 1,050,000 12
Temperature (C) 200~600 200~600
NSR 0~2 0~1
NO (ppm) 10 NO,/NOx
NO, (ppm) 40 ratio = 0~1
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Gas Flow Rate (Nm*h) 1,587,340 % ARATE UERT) Table 4042} o] ket ]
Temperature Inlet (C) 588 A=A AT DA v &5 -87|% 34ppm O35 &
NO, (ppm, 15% O dry) 15 A s AR LT B, SRR 2 o
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. CO, (Vol%) 3.71
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N, (Vol%) 74.63 Table 3 Specifications of LNG (mol. %)
Ar (VOI%) 0.89 C3H3 l—C4H]0 H—C4H|o l—C5H]2 1’1—C5H12 Nz CH4 CzHG
SO, (Vol%) 0.0 1402 | 0.287 | 0348 | 0.020 | 0.008 | 0.274 | 92.641 | 5.021
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Results for Load Gas Turbine Output

Output . Catalyst Layer NH: (0) NO NO, NOx
ow | o | ey | cemy | TEUD | (pom) (ppm) (ppm)
@ 0 0 16.2 187 49.5 68.2
@ 0 8 16.2 334 34.8 68.2
40 ©) 306 500 8 16.2 12.0 12.8 24.8
@ 500 0 16.2 7.0 332 40.2
® 250 16.2 61.2 7.0 68.2
@ 0 153 17.3 59.1 76.4
©) 9 153 374 39.0 76.4
50 ©) 318 500 9 15.3 132 14.6 27.8
@ 500 0 15.3 6.0 352 412
® 250 153 67.7 8.7 76.4
@ 0 14.7 18.6 66.8 85.4
) 9 14.7 422 432 85.4
60 ©) 325 500 9 14.7 14.9 16.4 313
@ 500 0 14.7 4.0 442 48.2
® 0 250 14.7 76.4 9.0 85.4
Table 5 Hybrid De=NOx Facility Results by Load Gas Turbine Output
Output(MW) Catalyst Layfr Raw Data SCR Facility Hybrid De-NOx Facility .Efﬁciency
Temperature( C) | NOx(ppm) | NOx(ppm) | NOx(ppm) | Efficiency(%) | NOx(ppm) | NOx(ppm) | Efficiency(%) | Difference(%)
40 306 68.2 39.2 33.2 42.5 24.8 12.8 63.6 21.1
50 318 76.4 442 37.7 42.1 27.8 14.6 63.6 21.5
60 325 85.4 50.1 442 413 313 16.4 63.3 22.0
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