www.chinacaj.net

ERIE YRR AR CAF A N Vol.31 No. 1
20254 1A Clean Coal Technology Jan. 2025

B 5 350 MW {EIN AR AL R §R P 35 $2 77 NO,
HERU S M R = H AR

BE, F OEW ERAEN T R, HAA
(LIIPY R BHR S PR TRRFSCAT, (L7Y KR 030006; 2.[F ZEEREE SRS IR 50 PR AL i ORI AR EE R S 2, (v KL 0300065
3B YRS OB T TR ST G, IS KR 0300065 4.1 P 7 WIBEAT A & B BRSTAE A H], (LS 9101 036000)

OE: v BRT, AN RRRENE TR LI e, KB ALLLR P K AR08 R & 3 3 IR 42
ORI, b TATAL R LA ) BROME AR B, K WAL H IR AT R R AR IR RS X B AR
AR R R R I AR AR G AT T 69 NO, HEA A ] 3 — 47 Wk SR MR, VA A G 350 MW A 2R
TACKRARIP A B TAT 5, 5 AT IR AR AR T 43 0P MULLIBAT 3R, 456K I3 AT A5 1 | B B i m 25
% 7 @ W& 3 NO, i iR B 6 % oh , IR E 5 A7 B PAK 547 TOUF NO, He AU M A H Lt . #FR
RIR BTG §i 47 2 IEAR K, B KR R 5 R0 BALAE R 1 24 35, R T NO, 49 £ % ;12
ML E 4R AT ik AR, A RBF AR S, BRI TR A AHNE I, FH NO, REREMT T FH A
FrEE 3 R B R AL 3 69 R AR BE, W BRI F 69 B R G E 38 e, AF NO, #91E A A AR 2
324 NO, AARHEA, KA 4 RAK FMR B H AR A= £ =R K SNCR BLAHE A R BATIA T . 4 RAKEIR
GeAh S BB IS R AR & AR R 5, 2 L BRIk 5 = A 2484 NO, /73 gadbdz ), m L=
KX SNCR B4 R M 2 #4318 45 B it N R A, Ak A7 BEAK R 48 2 062 09 I8 8 X 18] 0, K 42 &
BLA AL A, 45 R R IX 2 AP H AR TAH RAEHVIK R A7 LI T 89 NO, Bk, A K Ay 4 9 ALLLAE #7 Ak T
SR B 0 B F TR R IEATIRAR T TAT W H RS2, 3+ S IL FAK HEAOR P IR b, ) 44 2 15 47
AHEFRZEL,

KR VAERRACRARY 5 5 718473 BB 3T NO, #w; o RAKRAZH) ; = KK SNCR
RESHES:TQ53; TKI14  XHEFREML: A XEHS: 1006-6772(2025)01-0078-08

Characterization and mitigation of NO, emissions across a wide load range

in supercritical 350 MW circulating fluidized bed boiler
YANG ]ingchi1’2’3, WANG ]ing1’2’3, WANG Pengcheng4, WANG fei"”’, YANG Fenglingl’z’3

(1. Institute of Resources and Environmental Engineering, Shanxi University, Taiyuan 030006, China; 2. National Key Laboratory for Efficient Resource
Utilization Technologies of Coal Waste, Taiyuan 030006, China,; 3. Engineering Research Center of Ministry of Education for Resource Efficiency
Enhancing and Carbon Emission Reduction in Yellow River Basin, Taiyuan 030006, China; 4. Shanxi Pingshuo Gangue Power Generation
Limited Liability Company, Shuozhou, 036000, China)

Abstract: Under the background of “dual carbon” , with the continuous increase of new energy installed capacity, thermal power units
are gradually transforming from primary power sources to auxiliary service power sources. Due to the intermittent nature of new energy,
thermal power units need to frequently change loads to maintain grid stability in the form of deep peak shaving. In order to solve the
common problem of NO, emission control under low load during deep peak shaving, this paper takes a certain supercritical 350 MW
circulating fluidized bed boiler as the research object, analyzes the operating data of the boiler unit under deep peak shaving conditions,

and comprehensively investigates the influence of various factors such as bed temperature, coal type characteristics, and sulfur fixing agent
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addition on NO, mass concentration, and explores the NO, emission characteristics and influencing mechanisms under variable load and
low load conditions. Research has found that changes in bed temperature are positively correlated with load, and the oxidation of volatile
nitrogen is significantly weakened when the temperature decreases, reducing the generation of NO,; but as the boiler load continues to
decrease, in order to maintain the fluidized state, the excess air coefficient in the dense phase zone increases, resulting in a relatively higher
NO, concentration compared to medium to high loads; when using coal with higher sulfur content simultaneously, the amount of
limestone required for desulfurization in the furnace increases, and the effect of promoting NO, becomes more significant. To control
ultra-low NO, emissions, zone based low nitrogen combustion technology and upper secondary air SNCR denitrification technology are
used for regulation. Refine and rationalize the control of coal feeding and air distribution in low nitrogen combustion zones, and match the
fuel and air quantities reasonably to achieve precise control of NO,; the secondary air SNCR retrofit technology sprays reducing agents at
more suitable locations to keep the denitrification reaction within a reasonable temperature range, thereby improving denitrification
efficiency. The results indicate that these two technologies can effectively control NO, emissions under low load conditions, providing a
feasible technical path for thermal power generation units to maintain stable operation in the context of frequent fluctuations in new
energy. This is of great significance for achieving lower emission levels and ensuring stable operation of the power grid. The study confirms
that employing zoned low-NO, combustion strategies or denitrification techniques such as secondary air SNCR can effectively reduce NO,
emissions during low-load operations, thereby addressing this environmental challenge in the power generation industry.

Key words: circulating fluidised bed boiler; wide load operation; limestone effect on NO,; zonal low-NO, control; secondary air SNCR
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Table 1 Boiler main design parameters
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Table 2 Boiler design coal type
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W B JE ik /9% 44.69
B FE S % 2.38
W JE 4 % 3.32
W HE A % 0.67
W B I 22 /% 2.01
WEN I IR 53 1% 38.05
W IE K 53 1% 8.88
Z5 ST HRIEK I3 1% 0.53
W B BEHE 553 1% 10.06
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Fig. 1 Bed temperature distribution at variable boiler loads
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