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Abstract: In the pursuit of "peak carbon" and "carbon neutrality" targets, there has been a significant increase in
the installation of renewable energy capacity, prompting coal-fired thermal power generation to transition from its
conventional role as the primary electricity source to a supplementary service. This transition has been
necessitated by the need to counterbalance the grid's variability due to intermittent renewable sources. However,
this transition also highlights the industry-wide challenge of controlling NOx emissions at low loads. Focusing on
a supercritical 350 MW circulating fluidized bed (CFB) boiler unit, this paper analyzes the boiler's variable load
process, the NOx emission characteristics, and the influence mechanisms during low and medium load operations.
It also validates the effectiveness of zoned low-NOx combustion control methods and the operational impact of
upper and secondary air SNCR technology for low-load conditions. The study's results suggest that an increase in
the excess air coefficient in the dense phase zone is necessary to maintain fluidization when the operating load

decreases, a condition associated with the relatively high NOx concentrations observed at medium and high loads.
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The study confirms that employing zoned low-NOx combustion strategies or denitrification techniques such as

secondary air SNCR can effectively reduce NOy emissions during low-load operations, thereby addressing this

environmental challenge in the power generation industry.

Keywords: circulating fluidised bed boiler; wide load operation; limestone effect on NOx; zonal low-NOy control;

secondary air SNCR
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Table.1 Boiler main design parameters

TiH BMCR BRL
AR E/(Vh) 1184.34 1127.94
W FEIRE S1/MPa 2531 25.31
A RFRIRLE/C 571.0 571.0
IR E/(Vh) 1000.76 9499.45
TS D &7 J1/MPa 4.76 4.51
TS T Z& 75K J1/MPa 4.54 430
AR O ZRIRSE/C 329.7 324.0
I RIS/ C 568.0 5688.0
257K/ C 286.3 282.7
=2 BIPRHEER
Table.1 Boiler design coal type
T H 4k 5 Capsyil
B =B/ % Car 44.69
WCE S % Har 2.38
4% Oar 3.32
B E % Nar 0.67
W B B4 B/ % Star 2.01
WCB LI 53 1% Aar 38.05
W EIHE KA /% Mar 8.88
AT 5% Mad 0.53
BN EAE R /% Var 10.06
T PAIEFE R A% Vdaf 18.96
W B AL R # /M kg Qnet,ar 16.970
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Fig. 1 Schematic diagram of CFB boiler of supercritical
350MW unit
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Fig. 2 Bed temperature distribution at variable boiler loads
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