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Analysis of Problems and Optimization Measures in the Operation of 600 MW
Lignite-fired Wall Tangential Circle Boiler

SHU Ji-wei', YU Bo-shuai’, JIN Hong-da', WANG Xin'
(1. State Grid Heilongjiang Electric Power Research Institute, Harbin, China, Post Code: 150030;
2. School of Energy Science and Enigeering, Harbin Institute of Technology, Harbin, China, Post Code: 150001 )

Abstract; Optimization tests and numerical simulations were conducted on a 600 MW wall-tangential-cir-
cle supercritical boiler, to investigate the causes of severe slagging on water-cooled walls, tube rupture
due to overheating, and deviations in furnace outlet velocity and flue gas temperature. The results show
that velocity and temperature deviations exist on the left and right sides of the furnace outlet; the cutting
off and feeding of the separated over-fire air (SOFA) significantly impacts the velocity distribution of the
furnace outlet airflow; increasing the primary air ratio improves the output of the pulverizing system, but
excessive primary air ratio (over 40% ) is the main cause of slagging, local overheating and rupture of
the water-cooled wall tubes; controlling the primary air ratio around the design value of 36% significantly
improves the operation condition of the boiler.

Key words; wall tangential circle, primary air ratio, lignite, combustion performance, slagging, numer-
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Tab. 1 Main design parameters of boiler

Z M BMCR TRL THA
AR/ th ! 1912.57 1852.68 1707.63
LA O 1/ MPa 25.40 25.32 25. 14
TR R TR/ °C 571 571 571
FGEAR TR /t-h ! 1594.37  1539.17  1433.53
FRAARRH H 1/ MPa 4.38 4.22 3.94
FEAER R R/ C 569 569 569
BRI ) /% 91.94 92.17 92.31
=2 MEF|EITSH

Tab.2 Burner design parameters
Z M OE
HA IR (6 BBEENLIZTT) /MW 63.58
— KRR/ % 35.96
— R/ mes ™! 28
— K/ C 65
ZRIAE % 59.04
TWRAH/mes ! 48
R C 398
— YU I ] 1/ mm 14 558
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Tab. 3 Boiler fuel characteristic parameters
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Fig. 5 Velocity distribution on furnace outlet section
along boiler width direction during SOFA
cutting off and feeding
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Tab.5 Comparison of main losses of boiler

Z FURTH Pefb T
HEIH IR/ °C 145. 86 137.56
TR % 7.02 5.72
BB H, BRBeHE UK 1 R B 2R/ % 0.40 0.37
BRRLK 533 WU AR/ %o 0.52 0.50
23 KK 33 L RN R % 0.13 0.11
AT P/ % 0.49 0.49
BIER MERE % 91.44 92.81
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