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Tab. 1 Design and performance parameters of a boiler
320 MW BMCR 350 MW 267.5 MW 175 MW 87.5 MW
NOy ( Jiehl 100 103 753 S0z 268
3
306 ~355 mg/m 38. 7% ( Jeh' 8587 8582 638.4 4519 235.4
; 1 ften-! 2200 21200 1030 0.0 0.0
2 fteh™! 8.80 8.8 1170 0.0 0.0
10% ;
1% /MPa 7.5 1720 1691 1145 6.97
/MPa 348 338 249 166 0.8
NO,
/MPa 336 326 240 160 0.8
- TK223; X701 :B ( )t W61 4 255 233 19
Ic 97 294 200 4T 208
I s4 4l 541 4 58
I 320 3165 297.6 3053 3021
2 x350 MW
Ic 40 s s sl 56
( THI)
1 250 9.9 994 92.47
IHI - FW SR F&W ( ) 1% 93.15 9 93.29  9.94 9
“BMCR
3
NO, 718 ~972 mg/m 1.2
1
° /
[ » 2 :
NO, o (1) BHK HT - NR3 :
(2)
20 HT - NR3 8
1.2.1
1
5 IHI - FW MBF -22.5 5
1.1 4 .
2 350 MW [HI
N 1 N HT - NR3
o 4 20 & 4
2011 -08 -24; 2011 -09 -21

(1982 -)
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Fig. 1 Schematic drawing of arrangement of combustion equipment items

(mm)

Tab. 2 Summing — up of installation locations of burners

and overfire air ducts

OFA 28.500
( FC) 23.500
( FB) 20.000
(FA) 16.500
OFA 25.700
(RB) 20.000
(RA) 16.500
HT - NR3 N
N ( A )
HT - NR3 3
2 o
1.2.2
[HI

Fig. 2 Schematic drawing of the structure of a burner
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Fig.3 Schematic drawing of the structure

of a overfire air duct
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1.2.3 N ( )
N 3 o N
3 ~ ( )(%) NOx
Tab. 3 Primary and secondary air(including overfire air) °

ratio during the design before and after the modification

2
22 24
78 76
20 30
. 4:6
NO, o 4
CcO o
4
Tab. 4 Coal quality to be burned in a low nitrogen burner of a modification project
M, /% A, /% C./%  H,/%  0./% N.I% S,/% HGI
M, /% V! % Quetar /K kg ™!
8.0 2.15 22.39 38.07 55.66 3.69 8.46 0.89 0.91 21 623 54
12.21 6.11 14.60 38.13 58.67 3.89 8.92 0.94 0.78 22 475 57
3
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4.1 Fig.4 Schematic drawing of locations of measuring points
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Fig. 6 Contrast of the furnance temperatures before and after the modification of burners in the

ABCE mill combination
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Fig. 8 Contrast of the furnance temperatures by burning coal in various ranks in the ACDE mill combination
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Tab.5 Comparison of desuperheating water quantity before and after the modification in different mill combination modes

ABCD 94.0 18.8 112.8 0 2.5 2.5
BCDE 91.2 24.3 115.5 - - -
ACDE 120.0 13.2 133.2 37.6 15.4 53.0
ABDE 113. 1 10.3 123.4 - - -
ABCE 127.1 14.5 141.6 13.8 11.9 25.7
4.1.2 4.2
2 5
4
6 5
6 4.2.1 ( )
Tab. 6 Summing-up of pulverized coal paricle NR3
sizesachieved by using various mills ~
Roo /% °

A 13.9

B 11.8

C 11.2

D 11.7

E 5.1 ;

Ry, 14% E Ry, 320 MW vABCD
5.1% 7~ 8 o
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Tab. 7 Summing — up of the resultsof the air quantity regualtion test through an inlet duct into a burner
B A B A
4 3 2 1 4 3 2 1
C 50 56 44 60 60 40 35 60
B 35 70 60 60 60 40 35 60
/%
A 40 71 68 60 60 40 35 60
D 40 79 48 60 60 40 35 60
1% 4.17 4.27
co /Lo L1 285 289
NO,, /mg *m™3 280 289
1% 6.45 6.63
8
Tab. 8 Summing — up of the results of the swirling flow damper regulation test of the burners
1 4 1 4
B A B A
4 3 2 1 4 3 2 1
C 50 35 35 50 100 35 35 100
B 50 35 35 50 80 35 35 80
/%
A 50 35 35 50 50 35 35 50
D 50 35 35 50 80 35 35 80
/% 3.91 4.33
(0] /pL+ L7} 438 208
NO, /mg* m™3 280 276
1% 6.07 5.20
NR3 VABCD
9~ o
CO
- ABCD
0 1 4
4.2.2 ( ) CO
() 100%
0 50% CcoO
( NO,, 23 mg/m’;
) ( 50% 50% 20%
o 6.73% 4.66%
2.07 NO, 12 mg/m’.
() 320 MW
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Tab. 9 Overfire air quantity damper opening variation test in a single inlet duct
1 4
B B A
4 3 2 1 4 3 2 1
/% 30 82 56 29 49 45 44 48
1% 37 70 70 34 62 45 45 59
1% 4.52 4.36
co /pLe L7 264 247
NO, /mg*m™ 285 274
1% 6.27 4.43
10
Tab. 10 Overfire air inlet duct total air quantity damper opening variation test
1100% :50% 120%
B A B A B A
3 2 1 4 3 2 1 4 3 2 1
/% 100 100 50 50 20 20
/% 4.35 4.52 4.44
CO /L e 17! 135 100 186
NO,, /mg *m™? 308 331 343
1% 6.14 6.04 4.66
11
Tab. 11 Test results before and after adjustment of the combustion system
B B
4 3 2 1 4 3 2 1
1% 100 100 20 20
1% 30 82 56 29 99 20 34 99
/% 37 70 70 34 99 20 35 99
C 35 56 45 35 100 30 35 60
B 25 70 60 32 100 30 35 60
% A 34 71 69 33 100 30 35 60
D 33 80 49 30 100 30 35 60
C 35 35 35 35 100 35 35 100
B 35 35 35 35 60 35 35 80
/%
A 35 35 35 35 50 35 35 50
D 35 35 35 35 60 35 35 80
1% 4.47 4.16
(o0) /pL s 17! 306 79
NO,, /mg*m™? 270 306
1% 10. 40 3.76
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4.2.3 320 MW N
co 80uL/L
320 MW VABCD NO, 306 ~355 mg/m’
11 o 718 ~972 mg/m’ 58.7%
CO o
: ABCD
10.40% 3.76% o
4.3 N 4.5%
ABCD 5.5% (
320 o
MW 12 o
12
Tab. 12 Summing-up of the test results in various mill combination modes
0,/%  CO/pL+L~" NOy/mg+m™? 1% 0,1%  CO/pL+L~" NOy/mgem™? 1%
ABCD 4.16 79 306 3.76 3.20 50 722 0.84
BCDE 4.63 56 350 3.71 - - - -
ACDE 4.23 23 353 4.94 3.29 60 972 1.32
ABDE 3.89 62 311 5.42 - - - -
ABCE 4.42 59 341 5.05 3.45 30 718 0.86
co 80 wL/
5 L NO, 306 ~355 mg/m’
718 ~972 mg/m’ 58.7%
(1) . .
o 1 GBI13223 -2011. S .
( 2) GB13223 -2011. Standard for atmospheric pollutant emissions in a
thermal power plant S .
2 GB 10184 -88. S .
ABCD GB 10184 — 88. Specification for utility boiler performance tests
10% - S .
(3) CO 3 . M .
2002.
SUN Xue—=in. Coal-fired boiler combustion test results and methods
10. 40% 3. 76% — ,
M . Beijing: China electric power press 2002.
°© 4 DIAT76 -2004. S .
(4) ABCD DIA76 —2004. Power plant coal mill and pulverized coal milling
system performance test S .
. 4.5% 5 : M
1987.
5.5% . . .
CEN Ke-fa. Boiler combustion test and research methods and meas—
( ) urement technique M . Beijing: Beijing Water Conservation and
o Electric Power Press 1987.
(5) 320 MW . ( )
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Co, = Experimental Study of the Gasification and Kinetic Char-—
acteristics of Poor Quality Coal in a CO, Atmosphere ZHANG Li PENG Jin YANG Zhong—ging ( Ed-
ucation Ministry Key Laboratory on Low Quality Energy Source Utilization Technologies and Systems College of
Power Engineering Chongqing University Chongqing China Post Code: 400030) // Journal of Engineering for
Thermal Energy & Power. — 2012 27(3). -336 ~341

By utilizing a comprehensive thermogravimetric analyzer and using a non-isothermal thermogravimetric method stud-
ied was the law governing the influence of the temperature rise speed and particle diameter on the gasification char—
acteristics of poor quality coal in a CO, atmosphere and investigated was the influence of the ash content on the gasi—
fication reaction nature of two types of poor quality coal. Moreover the homogeneous phase reaction model was used
to obtain the kinetic parameters of the gasification reaction under various conditions through a calculation and fitting
by using the Freeman-Carroll method. The calculation results show that the numbers of stages of the CO, gasifica—
tion reaction for both types of poor quality coal are 1.0 stage. The reaction conditions have produced similar influ—
ence on their reaction activation energies. In a CO, atmosphere and the gasification reaction range of the samples
from 900 °C to 1 300 °C when other conditions are kept unchanged the apparent activated energies of both types of
poor quality coal sample will assume a descending tendency with a decrease of the particle diameter of the coal sam—
ples from 150 ~400 pm to O ~75 pm. However the reaction activated energies of both types of poor quality coal
sample will increase with a decrease of the temperature rise speed from 30 °C /min to 10 °C /min. At various parti—
cle diameters and temperature rise speeds there exists a kinetic compensation effect between the gasification activa—
tion energies of both pulverized coal and their corresponding pre-exponential factors. Key words: carbon dioxide

atmosphere poor quality coal gasification reaction thermogravimetry kinetics

NO, = Analysis of the Causes for a High Combustible

Content of the Flying Ash After a Reconstruction of a Low NO, Burner and Its Optimization Adjustment

WANG Xiao-hua CHEN Baokang CHEN Min ( Suzhou Subsidiary of Xian Thermotechnical Research In—

stitute Co. Ltd. Suzhou China Post Code: 215011) // Journal of Engineering for Thermal Energy & Power. -
2012 27(3) . —342 ~349

During an overhaul period a reconstruction of No. 2 boiler in a power plant was performed to reduce NO, emissions
of the combustion system. To adjust the boiler to its optimum operating condition an optimization and adjustment
test was performed after the reconstruction. The test results show that after the reconstruction of the burner at a load

below 320 MW and various mill combination modes the NOx emissions concentration can be lowered to 306 mg/

Nm®355 mg/Nm’ falling down by 58.7% compared with that before the reconstruction and achieving a remarkable

reconstruction effectiveness. However due to a shifting-upward of the flame center after the reconstruction the resi—
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dence time of the pulverized coal particles in the furnace is shortened and the pulverized coal particles enter into the
flue gas passage at the tail portion which having not yet burned out leading to a comparatively high combustible
content of the flying ash around 10% . In the light of this problem an optimization adjustment was made of the
combustion system. After the adjustment the combustible content of the flying ash went down to about 4% . Key

words: low NO, burner combustible content of flying ash optimization adjustment

0,/CO0, (I — =0,/CO, Combustion in a Fluidized Bed ( [[) —High Ox-
ygen Concentration Pilot Study ZHAO Ke DUAN Cui+iu TAN Li LU Qing-gang( Engineering Thermo—
physics Research Institute Chinese Academy of Sciences Beijing China Post Code: 100190) // Journal of Engi—
neering for Thermal Energy & Power. - 2012 27(3). -350 ~354

To offer reference for the combustion in a large-sized circulating fluidized bed of an O, /CO, combustion system at a
high oxygen concentration a combustion test was performed of coal at a high oxygen concentration in O, /CO, atmos—
phere in a 0. 15 MW circulating fluidized bed combustion test system with a combustion chamber having a diameter
of 140 mm and a height of 6000 mm. The test results show that when the oxygen concentration of the primary air
ranges from 49.0% to 53.3% and that of the secondary air is in a range from 50.8% to 56.0% the above-men—
tioned combustion system can still undergo a safe and stable combustion. During the combustion process of coal the
SO, yield was in a range from 92.2% to 94.0% and the air provided had little influence on the SO, yield. At vari—
ous air quantities the NO, yield ranged from 6.71% to 7.64% and the N, O yield from 5.13% to 7.23% . To re—
duce the oxygen content of the primary air will help reduce both NO, and N, O yield. To delay the time of the ad—
mission of the secondary air will help reduce the N,O yield but enhance the NO, one. Key words: fluidized bed

0,/CO, coal combustion

H,0 Aspen Plus = Study of the Simulation of Natural Coke-H,O Gasification Re—
action By Using the Software Aspen Plus LIN Liang-sheng ( Suzhou Thermotechnical Research Institu—
te Suzhou China Post Code: 215004) ZHAO Chang-sui ( College of Energy Source and Environment Southeast
University Nanjing China Post Code: 210096) // Journal of Engineering for Thermal Energy & Power. — 2012
27(3) . -355~360

By utilizing the Aspen Plus software platform a thermodynamic simulation calculation was performed of the natural
coke-H, O gasification reaction and the influence of the share of the reaction carbon steam flow rate reaction tem—
perature reaction pressure and reaction atmosphere on the composition and heating value of the coal gas during the
natural coke gasification reaction was studied. The research results show that the RYIELD module can depict very

well the natural coke “pyrolytic process” in the whole simulation system. The steam flow rate of 1. 16 g/h is the



