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SCR 80% 50%) ;
3 2 40 mg/Nm’ 20%; 3
548 m’ NO,, 70 mg/Nm’. . NO,,
2
99. 7% 42 65%
mg/Nm’ . - 80% ; SO,
« GGH( - ) ;
3 3 1 o
. 95%
S0, 108 mg/Nm’ . 2011 10 .
GGH NO,
7 o 70 mg/Nm’ 50 mg/Nm’
1 (mg/Nm ) 30 mg/Nm’ 5 mg/Nm® SO,
Tab. I The information on the discharge of pollutants 108 mg/Nm’ 35 mg/Nm’
of the unit( mg/Nm ™) .
NO, S0,
1 22.1 100 75 2
2 29 70 108
3 5 50 35 2.1
1.2
1 NO, . S0, 3 ’
. 1 CEMS 5 ]
( ) ’ N.S
2 o
(
2
Tab. 2 Ultimate and proximate analysis of coal designed
1% 1%
V! %
C H N S 0 M, M, Ay
54.98 3.53 0.85 0.80 8.84 13.0 4.27 18.0 37.89
2.2 SCR NO,,
300 mg/Nm’ o
. 3 BMCR ( . .
) \100% THA( ) \75% THA.50% . .
THA .35% BMCR SCR o
NO, 250 mg/Nm’
3 .
3.1 SCR NO, 300 mg/Nm’
NO,, SCR
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85% - 4 o 3
SCR NO,, 45 mg/Nm’
o 2 o
3 o
1 o ~ SCR
3 SCR
Tab. 3 Flue gas parameters of SCR entrance
BMCR 100% THA 75% THA 50% THA 35% BMCR
/Nm?® «h~! 3062 214 2924 161 2196 977 1692 613 1567 719
/kg e h™! 4 098 643 3912 527 2 939 555 2264 717 2 097 608
/C 365 360 335 322 308
1% 14.88 14.88 14.06 12.59 11.20
1% 2.52 2.52 3.50 5.27 6.97
1% 73.07 73.07 73.31 73.76 74.17
1% 0.04 0.04 0.04 0.03 0.03
1% 9.49 9.49 9.09 8.35 7.63
/mg * Nm > 23.33 - - - -
4 . SCR SCR
Tab. 4 The design and performance parameters 3 SCR NO,
of SCR before and after the transformation 45 mg/ Nm’® o
3.2
SCR NO,, /mg * Nm 3 350 300
SCR NO,, /mg * Nm 3 70 45 .
1% 80 85 2-6 .
. sas 548 +477 CGH « ”
( )
/Pa 290 510 °
1% - =50 ( ) s
mg/Nm’ 2
2

Fig. 2 The dustremoval scheme
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85.6 C
39 t/h
4 t/h,
80 C o 39 t/ho
5 3 o
o 3.3
99.7% ( / .
50% ) . S0,
( ) 4.65 mg/Nm’, . VHSO; . .
5 . .
Tab.5 Parameters of the dust-removal system . . pH
7-8 9-12
/mg * Nm ™ 23.33
4 .
1% 99.936
/mg ¢ Nm =3 15
S0, 1% =85 S0, o
1% 50 98% (
/mg * Nm ~3( ) 7.5 S0, 1745 mg/
/mg + Nm ~* 40 Nm’) S0, 35 mg/Nm’.
/mg + Nm~? ¢ .
( 20% ) 3.4
/mg * Nm ~3( ) 15.5 4 .
! NO,. S0, 45,
1% 70
50, % 0 4.65 35 mg/Nm’.
/mg * Nm ~3( ) 4.65
GGH “ 7 o
. 9 2014 5
6 o NO, - .S0, 25.83.
. 1.61  22.08 mg/Nm’
74.17.20.5  52.92 mg/Nm’
122 C 153 t/ 67.8% 36.9%  48.3% .
he NO, ~ .80,
96 C 704.880 2569 t

114 t/h 0.018 /(kW *h).
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Fig. 3 Comparison chart of system water balance before and after the transformation

4

Fig. 4 Flow chart of flue gas emission of the unit

( mg/Nm)

Tab. 6 The comparison of ultra low pollutants

emission of the unit( mg/Nm®)

NO(
100 100 50 <50 100 25.83
NO,
PM 20 30 5 <5 2.1 1.6l
S0, 50 100 35 <35 75 22.08

A SCR.\

~
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source ORC system using R236fa as its working medium is optimum. Key words: dual heat source organic Ran-

kine cycle cold-end temperature difference working medium thermal performance

= Design and Applications of the Ultra Low Emissions of Flue
Gases From a 1 000 MW Coal-fired Boiler Unit MENG Wei LI Qing-yi HU Da-qing ( Zhejiang Heav—
en-and-earth Environmental Protection Engineering Co. Ltd. Hangzhou China Post Code: 310003) GAO Xiang
( National Key Laboratory on Clean Utilization of Energy Sources Thermal Energy Engineering Research Institute
Zhejiang University Hangzhou China Post Code: 310027) //Journal of Engineering for Thermal Energy & Power.

-2016 31(1). —111 -116

To realize the ultra low emissions of flue gases from a 1 000 MW coal-fired boiler unit in a power plant the following
flue gas ultra low emission technical version was applied: low nitrogen burners were used in the denitration process

catalysts were added into the SCR ( selective catalytic reduction) reactors lowdow temperature ESPs ( electronic
static precipitator) and wet type electronic precipitators were employed to remove the dust and the interactive sprin—
kling technology was used to remove the sulfur. After this technical version has been put in practice the flow path
for discharging the flue gases from the boiler unit can be given as follows: the flue gases outgoing from the outlet of
the boiler adopting low nitrogen burners will in turn flow through the economizers SCR reactors air preheaters the
desuperheating section of tube type heat exchangers and the lowdow temperature ESPs and then enter into the ab—
sorption towers afterwards pass through the wet type ESPs and the temperature rise sections of the tube type heat
exchangers and go into the smoke stacks. After the technical version had been executed the emissions concentra—
tions of the main pollutants tested at the inlets of the smoke stacks including NO, soot and SO, arrived at 25. 83
mg/Nm® 1.61 mg/Nm’ and 22.08 mg/Nm”’ at an oxygen concentration of 6% respectively thus making the pollu—
tant emissions concentrations of the coal-fired boiler unit meet the requirements stipulated in the emission standard

for natural gas turbines. Key words: ulira low emissions pollutant natural gas turbine unit standard

1 045 MW = Study of the Adjustment to
the Combustion in a 1 045 MW Ultra-supercritical Boiler Burning Bituminous Coal With a High Volatile
Content Instead of Lean Coal and Its Engineering Practice LI De-bo ( Electric Power Science Research

Institute Guangdong Power Grid Company Guangzhou China Post Code: 510060) DI Wan-eng LI Xin GUO



