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Comprehensive Fuzzy Evaluation of Nitrogen Oxide Control Technologies for

Coal-fired Power Plants
YU Chao, WANG Shu-xiao, HAO Ji-ming
(Department of Environmental Science and Engineering, Tsinghua University, Beijing 100084, China)

Abstract; A multi-level assessment index system was established to quantitatively and comprehensively evaluate the performance of
typical nitrogen oxide control technologies for coal-fired power plants. Comprehensive fuzzy evaluation was conducted to assess six NO,
control technologies, including low NO, burner (LNB), over the fire (OFA), flue gas reburning ( Reburning), selective catalyst
reduction (SCR) , selective non-catalyst reduction ( SNCR) and hybrid SCR/SNCR. Case studies indicated that combination of SCR
and LNB are the optimal choice for wall-fired boilers combusting anthracite coal which requires NO_ removal efficiency to be over 70% |,
however, for W-flame or tangential boilers combusting bituminous and sub-bituminous coal which requires 30% NO_ removal, LNB and
reburning are better choices. Therefore, we recommend that in the developed and ecological frangible regions, large units burning
anthracite or meager coal should install LNB and SCR and other units should install LNB and SNCR. In the regions with environmental
capacity, units burning anthracite or meager coal shall install LNB and SNCR, and other units shall apply LNB to reduce NO,
emissions.
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Table 1 Comprehensive performance of control technologies
EER A B C D E F Sk
FIRECR/ % 20 ~50 40 ~ 60 30 ~50 60 ~90 30 ~60 40 ~70 [10, 18 ~20]
e/ et g o o <5 x10°° # <10x10°° % <8x10°° [18 ~20]
f‘;{:ﬁjﬂigﬂl 20 ~30 30 ~40 20 ~40 75 ~ 180 30 ~60 50 ~ 100 [13,20~22]
BN It B AR
(NO) /5 - 1~} 0.0005 ~0.001 0.001 ~0.002 0.001 ~0.002 0.005 ~0.015 0. 002 ~0. 006 0.005 ~0.01 [21]
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Table 3 Level of applicability on fuel
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Table 4  Level of applicability on working condition
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Table 6  Level of technology’s complexity
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Table 8  Level of the technology’s maturity
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Table 9  Effect of NO, control technologies on power plant’s operation
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Table 10 Target indices of various NO_ control technologies

i A B C D E F
K5 Y 1.0 1.0 1.0 0.50 0.20 0.50
LN T 0.92 0.85 0.94 0. 46 0.85 0.68
I8 % AR 0.94 0.90 0.85 0.11 0.58 0.25
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Fig.3  Evaluation of technologies with low efficiency
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Table 11~ NO, control technologies under different conditions
At ST AU X Hex
P 2 N
5100 MW TEHAHE B LNB + SCR LNB + SNCR
TR S LNB + SNCR LNB + OFA ( + %)
<100 MW TEHARE I LNB + OFA + SNCR( + #4%) LNB + SNCR
JABE 1 B LNB + SNCR LNB + OFA ( + Fi4%)
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