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Abstract The object of this study is to identify changes in air pollution in the maximum ground level concentration
and the surrounding area when air pollution control facilities are improved in the thermal power plants. The effects
of improved facilities are analyzed by comparing air quality after applying improved air pollution control facilities.
For prediction of air quality, the change of wind field can be represented with movement of Puff and CALPUFF
Model, air pollution diffusion models which can implement abnormal conditions. Major air pollutants of thermal
power plants such as SO,, NO,, and PM, are selected as prediction items. That results show that improvement of
air pollution control facilities is significantly effective in reduction of air pollution of SO, and NO, in the maximum
ground level concentration and areas around of thermal power plants. In the case of PMyy, it is found that the effect
of reduction in pollution is high in the maximum ground level concentration, but the effect of reduction in air
pollution is somewhat low in the area around of the thermal power plant.
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Fig. 1. Diagram of before and after improvement of air
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Table 13} o] GZ 200MW &2] =
E slABkL Y ol 350MW &3] wHAE A
AAdetE R Tham &S oF 60.3%<] 562,446Am’/h7}
7t ko, g7l Al e e R gir]ed
A4 wEFS 23]y S0, 1,232E/4(46.7%), NO,
2,148 %/13(68.0%), HA| 86%/13(46.7%)7}F AZFETHT].

Table 1. Air pollution substance emission rate before
and after improvement of air pollution control
facilities

Division Befor After Note

Generation quantity(MW) 200 350

Gas emission | Temp.(C) | 90.15 | 91.15

quantity Rate(Am’/h) 933,414 1,495,860 | (+)562,446(+60.3%)
maximal SO, | ppm | 3,000 80
allowable  |NO,| ppm 250 80
concentration 5
[13,14] Dust| mg/m” | 1,000 30
SO, | ppm 150 50
NO;| ppm 250 50
Dust rng/m3 30 10
Air Pollution | SO, | ton/yr | 2,636 1,404

substance | NO, | ton/yr | 3,157 1,009
emission

quantity

Design
concentration

(9)1,232(-46.7%)
(-)2,148(-68.0%)

Dust| ton/yr | 184 98 (-)86(-46.7%)
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Table 2. Atmospheric Mixing Height by season

3

S Maximum Mixing Height | Minimum Mixing Height
eason
Time(yy.mm.dd) | H(m) | Time(yy.mm.dd) | H(m)
2010. 05. 25 16:00 | 1,600 | 2010. 05. 26 08:00 | 250
Spring
2010. 05. 26 16:00 | 1,100 | 2010. 05. 27 08:00 | 250
2010. 08. 11 16:00 | 1,800 | 2010. 08. 12 08:00 | 250
Summer
2010. 08. 12 16:00 | 1,500 | 2010. 08. 13 08:00 | 400
. 2010. 11. 09 16:00 | 2,000 | 2010. 11. 10 04:00 | 150
Fal
2010. 11. 10 16:00 | 1,200 | 2010. 11. 11 08:00 | 200
2011. 02. 22 16:00 | 1,200 | 2011. 02. 23 04:00 | 200
Winter
2011. 02. 23 12:00 | 1,250 | 2011. 02. 24 08:00 | 150
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Table 3. Present concentration of air quality survey point

Coordinate | _. SOx(ppm) | NOy(ppm) | PMie(ug/m")
Su;vriy X(Km), Dgéi?; ¢ Short | Long | Short | Long | Short | Long
p Y(Km) term | term | term | term | term | term

X: 262.585
A-1 Y- 147875 14 [0.015(/0.011]0.034]0.025| 59 46

X: 263.858
A-2 Y: 150,181 2.5 10.013(0.010{0.033]0.024| 61 47

X: 266.905
A-3 Y- 147632 4.8 10.010(0.007[0.024]0.019| 54 43

X: 263.484
A-4 Y: 148918 0.9 [0.011/0.008{0.027]0.022| 55 45

X: 264.906
A-5 Y: 153.186 3.6 0.011/0.007[0.026|0.019| 53 44

National air quality 1 o5 | 05 | 0.06 | 0.03 | 100 | 50
standards
Ai li f
ir quality standards of 1 1 16 15| 0,06 0.033] 100 | 50
Kwangyangman area
Coordinate of stack X(km) : 263.112 / Y(km) : 149.223
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Table 4. The maximum ground level concentration of
air pollution substance before and after the
improvement of air pollution control facility

o Air pollution Maximum Reduced Reduced
Division ground level |concentra- .
substance . . ratio(%)
concentration tion

SO Befor 17.29

12.59 72.8
(ppb) | After 4.70

Short NO, Befor 25.36 20.66 815
term (ppb) After 4.70
PM,o Befor 3.46

2.52 72.8
(ug/m) | After 0.94
SO, Befor 2.19

1.68 76.9
(ppb) After 0.51
) Bef 3.23

Long NO, efor 27 344
term (ppb) After 0.51
PM,o Befor 0.44

0.34 76.9
(ug/™) | After 0.10

3.4.1 B s=2| i &nt BN
71 AL A AL AH A - 5 s A FEAY
7o) @] Fol A= GEe £4shd Table 5

Table 5. Impact analysis of air quality before and after
the improvement of air pollution control facility
(24-hour average)

Air quality prediction improvement

S . Present .
Division | prediction concentration concentration rate
point Befor | After (%)
A-1 15.00 18.23 | 16.06 11.9
A-2 13.00 17.19 | 14.06 18.2
SO, A-3 10.00 12.61 | 10.67 154
(ppb) A-4 11.00 15.70 | 12.64 19.5
A-5 11.00 13.90 | 11.71 15.8
Avg. 12.00 15.53 | 13.03 16.1
A-1 34.00 3891 | 35.06 9.9
A-2 33.00 39.21 | 34.06 13.1
NO, A-3 24.00 27.84 | 24.67 114
(ppb) A-4 27.00 34.07 | 28.64 15.9
A-5 26.00 30.26 | 26.71 11.7
Avg 28.80 34.06 | 29.83 124
A-1 59.00 59.65 | 59.21 0.7
A-2 61.00 61.84 | 6121 1.0
PMjo A-3 54.00 54.52 | 54.13 0.7
(ug/m") A-4 55.00 55.94 | 5533 1.1
A-5 53.00 53.58 | 53.14 0.8
Avg 56.40 57.11 | 56.60 0.9
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Table 6. Impact analysis of air quality before and after
the improvement of air pollution control facility
(Annual average)

Air quality prediction improvement

Division | prediction Present_ concentration rate
point concentration Befor | After (%)

A-1 11.00 11.13 | 11.09 0.4

A-2 10.00 10.59 | 10.18 3.9

SO, A-3 7.00 7.36 7.13 3.1
(ppb) A-4 8.00 8.23 8.12 1.3
A-5 7.00 7.46 7.14 4.3

Avg 8.60 8.95 8.73 2.5

A-1 25.00 25.19 | 25.09 0.4

A-2 24.00 24.89 | 24.18 2.9

NO, A-3 19.00 19.52 | 19.13 2.0
(ppb) A-4 22.00 2233 | 22.12 0.9
A-5 19.00 19.68 | 19.14 2.7

Avg 21.80 2232 | 21.93 1.7

A-1 46.00 46.03 | 46.02 0.0

A-2 47.00 47.12 | 47.04 0.2

PM,o A-3 43.00 43.07 | 43.03 0.1
(ug/m) A-4 45.00 45.05 | 45.02 0.1
A-5 44.00 44.09 | 44.03 0.1

Avg 45.00 45.07 | 45.03 0.1
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