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Abstract: To unveil the ultra-low load operating characteristics and performance optimization method of
large-scale units burning high moisture lignite, the influences of burners operating scheme under 33%BMCR
condition on the coal combustion, heat transfer and NOy transformation characteristics of a 660 MW unit utility
boiler were investigated, based on an established and validated simulation model of coal-fired boiler. The results
show that, well-organized flow and combustion field can still be formed inside the furnace under ultra-low load
condition, but the overall boiler performance deteriorates evidently, such as obvious decreases in combustion
temperature and heat transfer intensity, and increase in NOx emission at outlet of the furnace. When 4 layers of
burners are in-service, continuous lower-middle groups or middle-upper groups of burners should be put into
operation, to prevent the significant deteriorations of combustion and heat transfer processes and the significant
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increase in NOyx emissions. The number of in-service burners layers significantly affects the overall boiler
performance. When there are only two layers of burners in-service, the intense coal combustion area is too
concentrated, which is not conducive to maintaining a high combustion temperature and heat transfer intensity,
and NOy emissions at the furnace outlet increase at the same time. These findings reveal the influences of burner
operating scheme under ultra-low load condition on the overall performance of a 660 MW lignite boiler, which
can provide guidance for deep peak shaving operation adjustment and optimization of coal-fired units in the
context of large-scale renewable energy power grid connection in the future.
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Fig.1 Structural diagram of a wall-tangentially fired boiler
burning high moisture lignite
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Tab.1 Properties of practically used lignite coal with high
moisture content

Wi Tl 43 Mt
BEmR RS K5y K5y R, ~
w/% w/% w/% w/% (AR AR kg™
24.77 20.37 16.86 38.00 12120
THRTCKEETCH T Wi%
C H o} N S
75.17 5.45 16.64 0.95 1.79

2 ERBE KRR
2.1 BERBNE

R IR BRI B Sl B b PN S BBk R R A T R o
2%, NI FLUENT PRI AT 7T,
HEET AT ANMEARIE G E 1) P8 AR S, &
BT A28 KA T S5 e BORT 22 WL SCHR[15-16], %
R IR AT
2118 A A BEMARR . REEA

S5 TR Hp UK A VR P AR, &£ Euler-
Lagrange 7755 R4 N 2 SGR IR SRR, 475
KT N-S e, AFliss e HoRmiES S
FH S B HUBURLAR 132 35 BT, BT <R I-
& 1E 1) SIMPLE S92 7530 AU 77 140K A ik 7 5
KHBINGREEE k AHIRFERCE ¢ 58
TR RNG k-e BAUSAL AR IRIZ 3, FFEEh
BE AL AL 5 R AR i 7 X R ) S M e Ry
PRI AR H S UG IR A s T X (A1 % o A R
(RN AR AR 1 B 0ST, R A SRR R VR
Y15y %—PDF BRI R0, ZAE R AR & 0 U
Ho7 Z W5 TR, FHR IR R G S0 &

By AT EUEN S A IR AR AR R S B TEE R
DAIFJ I 25 B8 B A 27 SORER R R 2
KA P-1 BT AR RS AR A, I B WSGGM #-
R E AR RS R 2,
2.1.2 B R 3T IR AL R v 8 AR R T ik
ASCHTHIE T SEPRR AR S K Rl iy, K
I H SR REHRTE (4 MR RFE TR A
B T8 SRR BTG R B /K 73 28 A I e R R
BEIA L P KB K - AR AR K SR e i RE 1)
SN, A A SCIE Y 1 el AR 2L 23 iR R S
IR RIS 07, BARIAL S R 2 A 3 2
By Ry Ko FERO AU Kb 24
Ji, FFERE KT K AER A HO(l). C<s>HE itk
NI, AT AT R s 25 8 K 73 28 R R BOK 728 AF
FERIFENE o 1% 7592 T K o de iR e i AR UL )
ARNE ORI TE 7 S0 a4, R R % H ) 5
B EINE 2 fros, BARTHERERR AT 2 WOCHR[24].
BT 125 I SR SE B e K o0 4 AR T AL R 4 5y
PR E UL 2.

RIPFEHR kB
! | s 55
38.000% 9.776% 10.594% 24.770%
EREnEl TR T
CH, 0.836% || (0.989 C+
6.082% HON 0.138% | 0011 M)
> A0
B[ cvdERs || co 2217% | 16860%
(0.989 CH1| CH, 0.269% || cO. 3.411%
0011 N) JI HCN0.054% O -

H,O 2.523%

H, 0.473%
CO 2.898%

2 SRS REEWERES T ETR
Fig.2 Schematic diagram of the simplified coal composition
method for high moisture lignite
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Tab.2 Mass fractions of simplified coal components of high
moisture lignite

YER 55y K5y R
CHf HCN H, CO CO; H,0() H,0() C<s>
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Fig.4 Velocity contours of flue gas inside the furnace when 4 layers of coal burners are in service
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