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Abstract

In order to identify the characteristics of fine particle emissions from thermal power plants, this study conducted measurement of the primary
emission concentration of TPM, PM1o and PMzs according to Korea standard test method (ES 01301.1) and ISO 23210 method (KSTISO 23210).
Particulate matters were sampled in total 74 units of power plants such as 59 units of coal-fired power plants, 7 units of heavy oil power
plants, 2 units of biomass power plant, and 6 units of liquid natural gas power plants. The average concentration of TPM, PM1o, PM2s by fuel
are 3.33 mg/ms3, 3.01 mg/m3, 2.70 mg/m3 in coal-fired plant, 3.02 mg/m3, 2.99 mg/m3, 2.93 mg/m3 in heavy oil plant, 0.114 mg/m3, 0.046
mg/m3, 0.036 mg/m3 in LNG plant, respectively. These results of TPM, PM1o and PMz.s were satisfied with the standards of fine dust emission
allowance in all units of power plants, respectively. Also, this study evaluated the characteristics of fine particle emissions by conditions of
power plants including generation sources, boiler types and operation years and calculated emission factors and then evaluated fine particle
emissions by sources of electricity generation.
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Fig.1. Sampling points of TPM, PM1o, and PMzs in power plant.
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Fig.2. Measuring devices for particulate matter. (a) PM Holder. (b) Cascade
Impactor (Stage-X MS, Xear Pro, Italy).
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Fig.3. Schematic diagram for particulate matter sampling in stack.
TABLE 1
Average Concentration of TPM, PM1o, and PMzs by Fuel
Number of Avg. concentration Size fraction
Fuel facilities (mg/m?) (%)
TPM PMic PMzs PMio/TPM  PM.s5/TPM

Coal 59 333 3.01 270 91.3 81.2
Heavy oil 7 3.02 299 293 93.8 88.4
Biomass 2 1.57 118 0.75 77.0 57.4
LNG 6 0.114 0.046 0.036 47.2 37.2
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Fig. 4. Variance of concentration of TPM, PM1o, and PMzs by Fuel: (a) Coal;

(b) Heavy oil; (c) LNG.
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TABLE 2
TPM, PM1o, and PMz5 Concentration and Size Fractions
by Characteristic of Coal-Fired Power Plant
Avg. concentration Size Fraction

Classification (mg/m3) (%)
TPM PMio PM2s PMio/TPM PMa2s/TPM
Boiler Pulv.coal 3.54 3.21 2.89 91.8 82.6
Types CFB 141 132 1.05 86.7 70.7
1-10 yrs
(12 units) 244 229 197 93.8 80.7
11-20y1s 307 325 294 850 76.9
. (20 units)
Operation years 21-30 yrs
(20 units) 3.33 3.21 287 96.4 86.2
Above30yrs 315 302 276 9638 88.5
(7 units)
TABLE 3

Concentration of TPM, PMio, and PMzs in Sampling Points
SCRin SCRout ESPin ESPout FGDout-Stack Efficiency (%)

TPM 11,188 9,498 9,216 8.02 2.99 99.97
PM10 7,314 5,778 5,013 7.55 2,79 99.96
PM2.5 4,991 3,273 2,580 5.51 2.53 99.95
TABLE 4
Yearly Emission in Coal-Fired Power Plant by GENCO (unit: GWh, ton)
2017 2018 2019

Classification p(g)::ler PMio PMas power PMio PMas power PMio PMas
COS}:Iilrted 227,186 2,272 1,999 222,818 2,228 1,961 211,786 2,118 1,864

Gasplant 37,177 74 37 46780 94 47 39049 78 39
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9] P 5+ 3.12 mg/m3, 3.02 mg/m3, 2.76 mg/m32 27+ B4
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Fig. 6. Composition of fine particle matter in coal-fired power plant. (a)
Ratio of ionic composition. (b) Ratio of elemental composition.
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